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Arup Roy Choudhury

Chairman & Managing Director

| am glad to note the efforts being put up by Interational Society of Automation (Delhi)
Section in organizing the fourth Power Automation Technology Event - 2013 (POWAT).
Such a focused and sustained campaign dedicated to Power Automation Technology
domain is required to accelerate the technological transformation of the power industry
in India.

Indian market, is luring national and international players who have the expertise to
take up the Automation technology to the next level. A unceasing exertion is required
by the Industry players users to scrutinize the need for efficiency, safety, innovations
and above all sustainability through such technology platforms. In view of the
opportunities for the engineering professionals, this knowledge sharing event, | am
sure, would add a lot of value to all the participants.

With the Nuclear and Renewable power technology likely to increase their share in the
future power scenario, it is apt that the POWAT-2013 is addressing these areas
among the technical papers. It is also noteworthy that through such seminars, ISA
Delhi Section has striven to facilitate establishing of global benchmarks in power
generation in India in terms of both reliability and cost competitiveness.

| wish the event a grand success. | also wish ISA Delhi Section members and all the
participants in this event a productive time ahead.

B

{Arup Roy Choudhury)
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Acting Chairman & Managing Director

April 9, 2013

I am very pleased to learn that yet again this year ISA Delhi Section is
organising their Power Automation Technology event POWAT-2013 on
the 12" and 13" April 2013 focussing on Automation Technology for
Sustainable Development in both Conventional and Non-Conventional
Power Generation.

I am sure this event will provide an opportunity to the Indian power
sector automation experts to get exposed to the national and global
developments and an opportunity to share experiences In
implementing the latest state-of-the-art solutions.

I am aware that ISA Delhi Section believes that the engagement of
various stakeholders including end users, designers and technology
providers would go a long way in implementing automation solutions
that are best equipped to handle the complex challenges in this
domain.

1 wish ISA Delhi Section all the best in their endeavours.

(P. %

Acting Chairman & Managing Director
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| am pleased to be associated with the efforts of International Society of Automation (I5A), Delhi
Section in its efforts to organise this focused knowledge sharing event for the automation
professionals of the power sector.

The power sector in this country is going through a challenging time and all stake holders have
to innovate and rise to the occasion to leverage sustainable growth through proper
management of existing assets and judicious implementation of business expansion schemes.
The current scenario, therefore calls for increased use of innovative automation, for sustainable
growth by operating the machines as close to the design limits as possible.

To meet the challenge of sustainable development, increased contribution through renewable
sources are the need of the hour. Renewable energy has its own challenges and therefore
needs a different approach to automation solutions.

| am happy to note that a large cross section of national and international experts shall be
presenting papers and discussing implementation experiences for automation solutions across
the broad spectrum of power generation such as thermal, nuclear and renewable energy.

| do sincerely hope that the learnings shared in this two day conference will be of practical value
to the participating delegates and power sector in general will get immensely benefited.

kil

| wish the conference grand success.
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Message from Director General CPRI

| am glad to know that the ISA Delhi Section programme POWAT-2013 is being held for the fourth
consequtive year. Knowledge sharing and continuous engagement of technology leaders is the
key to developing succesful performers in any industry. | congratulate the organisers for putting
together such an event which provides a vibrant platform to all stakeholders to engage each
other in better appreciating the challenges of automation in the Indian Power Sector.

It is heartening to note that ISA(D) POWAT-2013 is focussing on the key issues of concern in the
Indian Power Sector including the emerging area of renewable energy as well. 1 am happy to note
the excellent support from the Power Industry majors and the Government for this event. The
Department of Science & Technology has shown the way for cooperation between technology
developers and the Industry by supporting this meet.

| wish the event a grand success and hope that all participants will be enriched through their
engagement during these two days of knowledge exchange.

N MURUGESAN
DIR. GENERAL CPRI
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K. Jagannath
Executive Director (E&I)

MESSAGE

1 am glad to know that international society of Automation —Delhi section is
organising Power Automation Technology (POWAT) conference 2013 during
12-13 April at Delhi with the theme “Automation for Sustainable
Development™.

For sustainable growth of Indian economy power industry needs growth through
all its sectors. In order to meet the huge energy demand, we should explore all
sources of energy. NPCIL is rapidly augmenting the generation capacity by
constructing several Nuclear Power Plants to contribute in this national
endeavour.

Automation plays a key role in efficient and safe management of plants. Indian
industry has supported its evolution from earlier relay based controls to latest
state of art software based controls. POWAT provides a common platform
where all stakeholders viz user, R&D organisation, industry and consultants
interact to improve automation.

I wish the POWAT 2013 all success in this objective.

(K. Jagannath)
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April 10, 2013.

| am pleased with the efforts put in by ISA Delhi Team in organising POWAT-2013, the
Power automation show, focusing on the automation solutions for the power industry.
Continuation of such efforts to bring out technical papers on the Power Segment’s automation
evolution each year and to present It to the stakeholders in the Industry is praisewarthy.

The power sector has been under tremendous pressure on various fronts. The existing
assets are under tremendous pressure to perform under wide fluctuating conditions due to fuel
scarcity and quality. Grid integration of new renewable plants also poses substantial challenges.
This poses substantial challenges on existing control and automation systems.

It is, therefore, important that such technology criented and focused seminars like this
are able to create significant contributions for the benefit of the fraterity. | am quite confident
that through this conference, specific challenges and issues of modern day power generation,
transmission and distribution would be addressed and it will also showcase the trends in the
technology related to Power Plant Automation, Optimization, Safety & Protection, Retrofitting &
Upgrades with respect to Instrumentation and Controls.

This two days conference Is very appropriately timed by the ISA Delhi Section. | am sure
that this platform will be satiating the needs of all the participants from the Power Industry.

| wish 154 Delhi Section all the very best for a successful event ahead.

&
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Message

Automation - For Sustainable Development for Power Automation
Technology POWAT is the most apt and timely event being organized by ISA
Delhi, dedicated to advancing sustainable, energy efficient and futuristic
technologies.

With Automation taking big leaps in technology, it is time now for the Energy
Producers and Distributors to take advantage of the latest success stories in
the domain of Control & Automation. Now more than ever before, industrial
enterprises and utilities rely on their control systems to improve their reliability
and efficiency. As POWAT 2013 is covering the technology papers from both
Conventional as well as Renewable Power spectrum along with Panel
Discussions, | feel very confident that all the participants will reap the benefits
on this unique business and knowledge-sharing platform for the sustainable
energy industry.

| extend my best of wishes to ISA Delhi Section for making this event
successful and | am sure that POWAT will stake its claim in the energy mix of

the future.
vfnﬁ

Debabrata Guha
Executive Vice President & Chief,
Corporate Engineering, Tata Power

TATA POWER
The Tata Power Company Limited
Centre for Technology Extellence (CENTEC)
Ath Floor Texhnopolis Knowledge Park Mahakali Caves Road Andher East Mumba | $00 (93
Ted 90 2XET17 3188 dae 6717 38010 Fax 91 226717 3871

email - debabrata auha@talapower.com

Debabrata Guha
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Serting the Standard for Automation™
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Message from ISA District Vice President — District 14

Due to continuous changes in the field automation technology, the need of the hour for the
champions of the industry is to get impartial and unbiased information, which in turn would
enable them to take the right decisions and make their organization, more profitable without
compromising the quality or safety and protect the environment.

It is also worthwhile to mention that sustained development cannot be a one sided endeavor
and in this context “The International Society of Automation” (ISA) with its decades of
experience and strong network of professionals worldwide, constantly strives to address these
challenges. This endeavor is clearly reflected by ISA-Delhi section, as they spearhead the
“Power Automation” event every year, which is laudable and this will be the fourth year of
its glory. POWAT 2013 is absolutely crucial in the context of the current Indian power
scenario and I am confident that POWAT 2013 will address these critical issues through
seminars, presentations and deliberations.

I am privileged to be a part in an organization, which not only enlightens, but also empowers.
I am extremely pleased to be part of this wonderful event and wish ISA — Delhi section
members and participants to make the most of out of this event. | wish ISA-Delhi Section
“All the very Eest for POWAT 2013" to be a Grand Success.

“‘.

ISA District Vice President (District 14)






From the Desk Of President ISA(D)

Mankind's quest for progress has led to a rapid depletion of fossil energy sources and questions
of sustainability has driven manking to seek better efficiencies in all industrial processes to sustain
competitive growth and development. This has led to increased dependence on Automation
Technologies in every industrial activity. Automation will continue to play a key role in the Indian
Power Sector, facilitating our quest for being truly world-class across the entire energy value
chain.

In the present scenario, the work of automation professionals is critically important to ensure
sustainable management of our energy resources through optimum utilisation and higher
efficiencies.

The International Society of Automation (ISA) provides leadership, education and promotes
development of standards for leveraging optimum automation for ensuring operational
excellence. ISA Delhi Section with more than 350 members, has been actively promoting various
programmes to facilitate "knowledge building through knowledge sharing" - in keeping pace with
the rapidly evolving automation technology and business needs.

| am confident that the mission of the ISA (D) POWAT to "Engage all stake holders of power
sector in adopting the latest instrumentation and automation standards, there-by achieving
safe, reliable, efficient and enviroment friendly power availability in country” will be further
strengthened through this event POWAT 2013.

| take this opportunity to extend my sincere gratitude to all industry leaders, dignitaries, sponsors,
members & volunteers who have been kind enough to support this event .

| do hope and wish that POWAT 2013 will make an enriching impact on all the participants for all
times to come.

PRASENIJIT PAL
Hon. President
ISA Delhi Section







Message

I am privileged to inform that Power Sector Automation technology event for 2013
(POWAT-2013) organized by ISA Delhi Section is being held in New Delhi on 12" and
13" April, 2013. The theme of this year's POWAT 2013 is Automation for Sustainable
Development.

The power is the most important input for our national growth and development.
Meeting the energy challenge is of fundamental importance to our economic growth
targets and its efforts to raise its level of human development. The broad vision behind
the energy policy is to reliably meet the demand for energy services of all sectors at
competitive prices. The demand must be met through safe, clean and convenient forms
of energy at the least cost in a technically efficient, economically viable and
environmentally sustainable manner.

In order to our future requirement, we need to go for rapid capacity addition using all
the possible energy options including coal, hydro, nuclear, and renewable resources. It
is praiseworthy to note that the use of automated system has many folds in power
sector. This ensures reliable and quality power. With increased automation, we have
increased availability, reliability, safety, and stability of the assets of the power plants. At
the same time, we need to give more emphasis on issues like cyber security. | am glad
to inform that this is being dealt in the conference.

It is a good opportunity for the Control and Instrumentation Engineers to attend this
conference to enhance the technical expertise as ISA gives a common platform to all the
stake holders for sharing the knowledge and expertise.

Before, | conclude, | sincerely thanks to all sponsors, contributors of the Technical

papers and to all members of organizing committee who despite huge workloads at their
respective organization have worked very hard to make this event successful.

ﬁhiw{k b

(SOUMITRA BHATTACHARYYA)
Convenor (POWAT-2013)






Message from Honorary Secretary ISA Delhi Section

Efforts are currently underway to define a set of Sustainable Development measures for every industry
specially the power sector. As we debate these goals with respect to the sustainable technologies, we
are facing the underlying aliments of sustenance in the quality and quantity of automation domain in
India. It is the time to ensure that the efforts to improve the industrial automation scenario are more
than just the stopgap measures — that they enable the struggling automation fraternity in face of dire
threats to increasethe strength of the technology and technologists needed to lead the automation
sector in industry.

“Automation” is there in each one of our life and it has only one objective and that is to make our
lives easy. For almost a decade now ISA in India has been able to provide a structural framework
that is striving to bring greater clarity on the aspects of Automation that we cannot afford to ignore.
While ensuring that all what ISA doescontributes to the larger objective of making the life easy for
the automation society in the country by strengthening the drive to create and operate innovations.

If we picture such a society as an edifice, the ideals of knowledge exchange and engagement of
technology leaders are the key pillars that hold it up, while the foundation on which these rests is to
push the automation industry to the performance leadership in India. With more specialization fewer
people have good grasp of the bigger system as a whole. ISA Delhi Section has constantly attempted to
address such issues through many seminars, exhibitions and workshops including the one for Power
Automation Technology domain titled POWAT which is now being organized for the fourth time with
a theme of “Automation — for Sustainable Development” so that Indian power industry can develop a
vision of being world class by retaining the leadership through the management of Innovation, R&D,
Technology and Talent.

Upholding this POWAT 2013 event, | take this opportunity to express my sincere gratitude towards all
the Guests of Honour, Senior Dignitaries, Delegates, Sponsors and above all, the ‘behind-the-scene’
working members & executive committee members of ISA Delhi Section.

< -

Ashish Manchanda
(Honorary Secretary — ISA-D)







The International Society of Automation (ISA)

Foundedin 1945, the International Society of Automation (ISA) is aleading,
global, nonprofit organization that is setting the standard for automation
by helping over 30,000 worldwide members and other professionals to
meet, interact and share their knowledge. Based in Research Triangle
Park, North Carolina, ISA is organised into 14 districts and hundreds
of sections across the world. The South East Asia region is designated
as District-14 and within this district, the Delhi Section is an active
organization drawing members from the entire spectrum of automation
industry across Power, Oil & Gas, Metallurgy, Chemicals & Fertilizers
including the Engineering fraternity from Consultants, EPC Contractors,
Automation Component Suppliers & Equipment Manufacturers, System
Integrators and many other industries.

ISA has been involved in promoting emerging technologies across the
globe by a variety of ways such as:

¢ Developing and updating standards for existing & evolving
technologies in automation related fields ;

¢ Publication of Text-books, hand-books, journals, proceedings etc.
on a wide array of automation related subjects from primary field
sensors to integrated automation and management systems for
various kinds of plants & processes;

¢ Facilitating Interface & interaction with other agencies like IEC, IEEE,
EPRI, ASME and others to develop and maintain automation related
standards with regular updating, keeping pace with the march of
technology in various fields;

¢ Organising Training, Seminars/Workshops, Webinars and Exhibitions

e Carrying out certification programs for technicians, engineers and
senior professionals.

¢ Recognizing the talented and the dedicated professionals in the field
of Automation through various honours and awards

¢ Interaction with Student members, formation of student section and
annual scholarships, competitions etc. are many interesting student
programs of the ISA.

The ISA Delhi Section - ISA(D)

ISA Delhi Section had been formed almost a decade back and has
progressed well since then with a membership of more than 350 and
growing. ISA Delhi Section had taken many initiatives in the past including
organizing two exhibitions ISA (D) EXPO’ 05 & ‘07, a large nhumber of
seminars and workshops on emerging technologies. Regular Monthly
technical exchanges on diverse topics are organised for the benefit of all
members of ISA(D), thereby increasing the knowledgebase & technical
capabilities of members.



ISA
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ISA Delhi Section

ISA Delhi Section has taken quite a few initiatives in the recent past to
better address the need for knowledge sharing among industry specific
groups of Automation Engineers. Notably, within the overall ambit of
ISA(D), two industry specific interest groups have already been created,
one for the Power Industry namely Power Automation Technology
group( or POWAT) and one for the Oil & Gas Industry called Petroleum
& Natural Gas Industries Automation Domain{ PNID).

ISA(D) Power Industry Automation Technology Group (POWAT)

POWAT is an initiative taken by ISA-Delhi section to provide a common
platform to all stakeholders of the Power Sector Automation community
including End Users, Power Equipment suppliers, Automation
Equipment & Component suppliers, System Integrators, Consultants,
R&D establishments, Academicians, Independent Experts and Students
for sharing of knowledge and experiences. The purpose of this forum
is to enable learning from peers and industry experts and their
experiences in the field of Power sector automation, so as to promote
sustainable development of power sector automation solutions.

The vision of the ISA (D) - POWAT s :

“Take the Automation in the Indian Power Sector to global heights and
acquire numero-uno position.”

The mission of the ISA (D) - POWAT is:

“Engage all stake holders of power sector in adopting the latest
instrumentation and automation standards, there-by achieving safe,
reliable, efficient and environment friendly power availability in
country.”

To realize the above vision and to execute the mission, the various long
term and short term activities being carried out by ISA(D) - POWAT are :

Enable knowledge sharing among power sector automation fraternity
including utilities companies, consultants, equipment manufacturers,
turnkey suppliers and academicians.

Facilitate through integrated automation, the realization of world class
power plants in India with green, clean and lean visualization, there-by
establishing global benchmarks in power generation in terms of reliable
& quality power, at a competitive cost.

Provide an opportunity for Indian power sector automation experts to
get an exposure to the global developments in automation and there
by providing an opportunity to seek & implement latest state-of-the-art
solutions best adapted for India Specific conditions.

Provide an interface for the automation fraternity with the policy
markers and regulators

ISA Delhi Section has deep convictions that the engagement and



involvement of various stake holders including technology providers
and developers would certainly help in achieving the roadmap for
implementing automation solutions for power sectors that are equipped
to handle the complex challenges of modern era.

Afterthe resounding success of POWID-INDIA-2009 organized in Delhi on
24-25 April-2009, POWID-INDIA 2010 organised in Mumbai on 28-29 May
2010 and POWAT-2012 on 13-14 January 2012 in New Delhi, ISA Delhi
Section Proudly announces the largest focused Power Sector Automation
Show, POWAT-2013 on 12-13 April 2013 at Hotel Hyatt Regency, Bhikaji
Cama Place, New Delhi.

The last three POWER automation events were held under the able
patronage of topmost Power leadership of India. The event was attended
by very senior level power automation professionals from all segments
of power sector. On an average over 300 delegates had attended these
shows each year representing around 90 organizations.

This two day conference and exhibition seeks to engage all stakeholders
& players in the field of Power Sector Automation. The Symposium
intends to engage automation experts from Thermal Power, Nuclear
Power, Hydro Power, Renewable Energy, Transmission & Distribution,
Automation Component Providers & Equipment Manufacturers, System
Integrators, Consultants, R&D Organisations, Academicians and others
for an invigorating exchange of knowledge on Business, policy and
Technology trends. We attempt to bring on stage, the key technology
issues before a well represented audience from the full spectrum of the
Indian Power sector.

It is our Endeavour to develop a technology road map through continual
efforts and various programs of POWAT, so that Indian power industry
can develop a vision of being world class, by retaining the leadership
through the management of Innovation, R&D, technology and talent.
This calls for the involvement of not only the Technocrats, Scientists,
Academicians, IT and Management professionals, but also the senior
policy and decision makers and doyens of industry to influence future
course of power industry in India. Over and above, it also necessitates
the continuous engagements of leaders and stalwarts, not only from the
fields of Automation and IT but also from diversified disciplines like Project
Management, Finance, Power Generation, Transmission, Distribution,
Administration, Macro Planning, Manufacturing, Environment Planning/
Engineering, Government, Quality Management and host of other
domains, sectors and divisions. This is meant to be a continuing endeavor
for pushing the power industry to the forefront of technology and
performance leadership.

This power packed, two days program with event theme as “Automation
— For Sustainable Development” is being planned to satiate the
ever-increasing demand of knowledge sharing among automation
professionals of Power industry.






2012-2013 ISA Delhi Section Leaders

Position Name Mem. # E-mail Address

President (3130) Prasenijit Pal 32156518 prasenjit@ntpceoc.co.in

President-elect (3150) S K Dhawan 33187323 sk.dhawan51@yahoo.co.in

Vice President (3390) S Verma 32154992 sureverma@hotmail.com

Secretary (3250) Ashish Manchanda 33042943 AManchanda@phoenixcontact.co.in

Treasurer (3350) Anil Chaudhary 32247401 anil@elconsys.in

Delegate (1370) R K Bassi 32941231 rkbassi@yahoo.com

Alt. Delegate (0030) Ravinder Goyal 32180883 eipenviro@gmail.com

Program Chair (0950) R S Gudipaty 32240787 rs.gudipaty@gmail.com

Education Chair (1350) S Suderson Rao 33117790 ssrao46 @gmail.com

Membership Chair (0790) Prateek Srivastava 33137155 prateek1508 @rediffmail.com

Newsletter Editor (2970) Manish Kumar 33080951 manish.kumar@eil.co.in

WebMaster (3420) Parag Tyagi 33129449 paraag@wissenautomation.com

Exhibit Chair (0430) A K Bansal 33156301 akbansal@power-machines.com

Marketing Chair (1010) Akash Sharma 33129424 asharma@provibtech.com

Publications Chair (0970) H K Varshney 33117789 hemeshv@yahoo.co.in

Honors & Awards (0510) Arun Gupta 32929694 arung@indure.com

Historian (1990) Anindya Ray 33150575 anindyaray@ntpceoc.co.in

Student Section Liaison (2870) Rana Gupta 33191675 rana.gupta@cadtechindia.com

Section-Division Liaison (2850) Anil Mishra 32972095 anil.mishra@cadtechindia.com

Standards & Practices (1150) S Samanta 33137156 ssamanta@ntpceoc.co.in

Past Section President (3090) Alok Shrivastava 32247966 alok@ntpceoc.co.in

Other (2950) Sr. Advisor M P Singh 32046378 mpl.singh@jalindia.co.in

Other (2950) Sr. Advisor A K Choudhary 33233681 ak.chaudhary@eil.co.in

Other (2950) Sr. Advisor R G Dhalwani 32205732 rdhalwani@deseinindure.com

Other (2950) Sr. Advisor Mrs. Arundhati 32972094 arundhatib@ntpceoc.co.in
Bhattacharya

Other (2950) Sr. Advisor Rajiv Gupta 33158320 rajiv.gupta@eil.co.in

Other (2950) Sr. Advisor Ms. R Priyamvada 32191437 priyamvada.r@eil.co.in







Chief Patron
Patrons

Mentors

Program Advisory Council

Technical Committee

Sh.
Sh.
Sh.
Sh.
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Sh.

Sh

A K Jha, Director(Tech), NTPC Ltd.

N Murugesan, Dir. General, CPRI

D K Jain, CEO, NSL Power

A K Gupta, ED(Engg), NTPC Ltd.

K Jagannath, ED, NPCIL

S Sen, Director (Thermal), JP Ventures Ltd

D Guha, Exec. VP& Chief of Corporate Engineering, Tata Power
Shreesha Chandra, Sr. VP, Yokogawa India Ltd.

Ajit Kumar, Executive Director, NTPC

Pankaj Bhartiya GM CenPEEP NTPC

Mrs Arudhati Bhattacharya GM-HOD PE-C&I NTPC
Mrs Priyamvada-HOD-C&lI EIL

Sh

Sh.
Sh.
Sh.
Sh.
Sh.
Sh.
Sh.
Sh.
Sh.
Sh.

Sh
Sh
Sh
Sh

Sh.
Sh.
Sh.
Sh.
Sh.
Sh.
Sh.
Sh.

. B R Mehta- RIL

Rohit Bhardwaj- Former ED, I0CL

M P Singh- VP, JP Power

R G Dhalwani — Sr Consultant, Desein

V P Raman- DVP- Dist.14

Surendra Verma

Prasenijit Pal - NTPC

Alok Shrivastava — NTPC

S K Dhawan- EIL

Soumitra Bhattacharya — NTPC (Convener- POWAT-13)
Ravinder Goyal

. R K Bassi

Anil Mishra

Anindya Ray-NTPC(Co-Convener-POWAT-13)
. N Satish — BGR

Sidhartha Ghosal, Areva Solar

Rajiv Sharma., Alstom

Rajeev Shukla, Harsh Infotech

Soumitra Bhattacharya — NTPC (Convener- POWAT-13)
Alok Srivastava — NTPC

Rajeev Khanna- NTPC

S Samantha- NTPC

Neeraj Agrawal — NPCIL



Program Execution And Logistics

Marketing & Event Promotion

Venue Management

VIP Follow up and Protocol handling

Delegates

Sh. R Ramesh — Reliance Power
Sh. S Bhatnagar BHEL-PEM

Sh. A Panda- Tata Power

Sh. Kartikiyan — Reliance Power
Sh R Sarangapani -NTPC

Sh. Rajiv Gupta- EIL

Sh. D Mohanty- Bechtel

Sh. P P Patil — NTPC (Coordinator)
Sh. S Mahesh Kumar- EIL (Coordinator)
Sh. Arun Gupta

Sh. Anil Chaudhary

Sh. Parag Tyagi

Sh. S S Rao

Sh. Raja Shekhar Gudipaty

Sh. Anil Mishra

Sh. Rana Gupta

Sh. Manish Kumar

Sh. Niraj Kumar

Sh. Akash Sharma

Sh. Surendra Verma

Sh. R K Bassi

Sh. A K Bansal

Sh. Radheyshyam Tiwari

Sh. Ravinder Goyal

Sh. A K Bansal

Sh. Ashish Manchanda

Sh. Prateek Srivastava

Sh. Prasenijit Pal

Sh. Surendra Verma

Sh. Alok Shrivastava

Sh. S K Dhawan

Sh. Ravinder Goyal

Sh. R K Bassi

Sh. Anil Mishra

Sh. Shashank S Garuryar

Sh. H K Varshney



Team ISA Delhi (2012-13)

Sh. Rohit Bhardwaj
Chief Patron

Sh. Alok Shrivastava
Past President

Sh. Surendra Verma
Vice President & Chairman POWAT

Sh. Prasenjit Pal
Hon. President
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Sh. S K Dhawan

President Elect & Convener PNID

Sh. Ashish Manchanda
Hon. Secretary
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Sh. Anil Choudhary
Treasurer

Sh. Raja Sekhar Gudipaty
Programme Chair

Sh. Akash Sharma
Marketing Chair

2

Sh. Manish Kumar
News Letter Editor

Sh. Prateek Srivastava
Membership Chair

~

<

M

Sh. R K Bassi
Society Delegate



Team ISA Delhi (2012-13)

Sh. Ravinder Goyal
Alt. Delegate

Sh. Prashant P. Patil
Technical Coordinator {(POWAT)

uﬂlllﬁllll I

Sh. AK Bansal
Exhibit Chair

Sh. S SRao
Education Chair

Sh. Parag Tyagi
Web Master

Sh. HK Varshney
Publications Chair




Team ISA Delhi (2012-13)

Sh. Arun Gupta
Honors & Awards

Sh. Anindya Ray
Historian

Sh. Rana Gupta
Student Section Liaison

Sh. S Samanta
Standards & Practices

Sh. Anil Mishra
Section-Division Liaison

Sh. M P Singh
Sr. Advisor
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Sh. R G Dhalwani
Sr. Advisor

Sh. S Mahesh Kumar
Technical Coordinator (PNID)

Sh. Rajiv Gupta
Sr. Advisor

Coordinator




GE
Intelligent Platforms

Rotating equipment value cycle

ASSET - costs
. EHS DATA - rust
= RELIABILITY = « ACCESSIBLE
- AVAILABILITY, - HIGH QUALITY

= SECURE

SXECUTION EXPERTISE
OF ACTIONS . MACHINERVDESGN
« MAINTEMANCE +  MAINTENANCE

= SPARE PARTS « DIAGNOSTICS

* WORKMANSHIP « PROGMOSTICS

ACTION GENERATION

= REUIABILITY INCREASE

*  LIFING ASSESSMENT

= MAINTENANCE INTERVAL CRTENSION
= ANOMALIESCORRECTION

Industrial Internet data loop

From instrumentation to intelligence and back

Putting the right information in the right hands

) imagination at work

www.ge-ip.com
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MEGGITT

smart engineering for
extreme environments

Meggitt Sensing Systems’ integrated protection and
condition monitoring systems for turbo machinery are
broadly used and proven. They optimise operation in
thousands of plants worldwide, with:

Continuous on-line protection

Combustor instability control

Expert systems for predictive maintenance

Performance monitoring
Our transducers collect and process data in

extreme environments (>700°C]:

Widest range of high-temperature vibration
sensors

Range of unique high-temperature dynamic
pressure sensors

Speed probes, air gap monitoring sensors and
eddy current probes

Meggitt India Private Limited
Unit-4A, Level-02 e Laurel

Tel: +91-08-4344-6475
44-6499
mss.india@meggitt.com

www.meggitt.com




Control Cabinetl'l:;echnology
at its
est

Component Terminal
Blocks

Switch Mode
Power Supply (SMPS)

Inline Remote I/Os

Slim Solid State &
Electromechanical Relays

Safety Relays

Current &
Voltage Transducer

Timer Relays

Signal Line Surge

Protection Devices

Electromechanical &
Electronic DC MCBs

Class C
(Surge Protection Devices)

N-PE Terminal Blocks

Bus bar type

High Current
Terminal Blocks

HEAD OFFICE

Phoenix Contact (India) Pvt. Ltd.
F-26/2, Okhla Industrial Area, Phase-Il
New Delhi 110 020 INDIA

Tel: +91-11-30262700/800

Fax: +91-11-41611070/71

E-mail: response@phoenixcontact.co.in
Website: www.phoenixcontact.co.in

SOUTHERN INDIA OFFICE
411,Barton Centre
84,M.G.Road,Bengaluru 560 001

Tel: +91-80-30577399 t0 403
Telefax:+91-80-25581312
E-mail:bangalore@phoenixcontact.co.in

Varioface

Cabling & Relay Modules

Ethernet Switch

Industrial grade Modem

HMI

Screw and Spring Terminal Blocks

Mini Analog Convertel &

#
RTD/Thermocouple
Transducers

Frequency
Transducer

Push-in
Terminal Blocks

Terminals and
Wire Marking

Fuse Terminal
Blocks

Class D Surge
Protection Devices

Din Rail

Class B Surge
Protection Devices

Cable Duct

INSPIRING IN

WESTERN INDIA OFFICES

30, Shaswat Bungalow, 1st Floor
Ceaser Road, Amboli

Andheri [W], Mumbai 400 058

Tel.: +91-22-31901500 / 2772 / 3334
E-mail: mumbai@phoenixcontact.co.in

f

EEH(ENIX

Components as diverse as
your applications!

Phoenix Contact product range
offers a wide range of Modular
Terminal Blocks with complete
Marking and Installation solutions
catering to all forms of industrial
connections. Innovative power
supplies (SMPS), MCR signal
converters, fiber optic converters
and safety relays fulfill all the
requirements for signal conditioning.
Our industrial grade modern
Ethernet components and Remote
1/Os provide complete network
solutions. Surge Protection Modules
ensure all necessary protection for
power, signal and data lines.

Together with customers, we are
constantly discovering innovative
solutions for enhancing the
efficiency, space saving and increasing
safety and reliability of control
systems.

TACT

NOVATIONS

404-405, City Point

Dhole Patil Road, Pune 411 001
Tel.: +91-20-30581224-33

Fax: +91-20-30523637

E-mail: pune@phoenixcontact.co.in

www.facebook.com/PhoenixContactindia




True Process Level and
volume Measurements of Bulk Solids

3DLevelScanner Il incorporates advanced technology for accurately
measuring bulk solids and powders stored in silos and open bins of
all types, shapes and sizes allowing production manages to make
informed decisions about inventory controland usage.

Changing
the market
from level
to volume

Contact : EIP TECHNOLOGIES PVT LTD
E-15 A, Sector-8, Noida-201 301 | Tel: 0120-4544673, 9818953439
Email: abhi@eiplevelcontrols.com | Visit us: www.eiplevelcontrols.com



T-Series Megapixel
Cameras — with Excellent
Night Vision Clarity

V2217- Video
Management Software
-With Multilingual Support
-With Built-In Analytics
-Supports Multi Brands of IP

s with the Best
tand Better

‘H
When Ba&k{s}_
Their Money S
Tlfwy Come. to

World Headquarters: 51 Stouts Lane, Monmouth Junction, NJ 08852, United States

-
. ®
Phone: +1 732-355-9100, +1 888-685-2002 (toll-free), Fax: +1 732-355-9101, 'n f’nova

E-mail: sales@infinova.com

J,
North America: +1 613-591-8181, +1 800-563-5564 (toll-free), Europe: +39 0362-17935, The Integrator’s Manufacturer
Latin America: +52 55-5259-9511/7913, E-mail: sales@marchnetworks.com 1 -
Middle East: +965 2565-9818, India: +91 020-2669-8599, E-mail: Teamindia@infinova.com M

Asia, Hong Kong: +852 2795-6540, E-mail: sales-HK@infinova.com An Infinova Company



Ideas and Solutions for Tomorrow

¥ i, _—

Walsum 10: STEAG’s Ultra-| Frame work agreement signed with BHEL | 4 X 600 MW Coal Fired Power
modern 800 MW Coal Fired| for supply of Performance Analysis | Plant of Sterlite Energy Limited
Supercritical Power Plant in| Diagnostic Optimization (PADO) Software | at Jharsuguda, Odissa, India
Germany scheduled to be| for all of their power plants with unit size | being operated & maintained by
commissioned in end 2013 of 500 MW and above STEAG since 2010

STEAG GmbH are the fifth biggest electricity producer in Germany and has been active in power generation
for more than 70 years and offers its customers integrated solutions in the field of electricity and heat
production as well as power plant related (engineering) services. Our core competencies include planning,
financing, building and operating highly efficient power plants based on fossil fuels and renewables.

STEAG Energy Services India with over 1000 employees and with strong backup support from
parent company STEAG Energy Services GmbH, has business interests in: -

= Setting up of Power Plants » Diagnostic & Energy Audit
(Concept to Commissioning) = RLA/R & M Studies
* Project Development = Energy Management Systems
» Basic / Detailed Engineering = Optimization Systems
= Tendering Support = Renewable Energy
* Project Management = Advisory Services
= Operation & Maintenance » Training including Simulator Training

R
& =t
=0

Closed loop Intelligent .
Combustion Optimization by IT-Solutions  for Power  Plant MW Coal Fired Power Plant at

STEAG Powitec for efficient Opgra_tlor_l. STEAG's . energy Jharsuguda, Odissa, India
Overation of Coal Fired Steam optimization systems are |_n_s_talled in

P several NTPC and State Utilities.
Generators.

For enquiries please contact:

Rakesh Mishra (GM— Business Development)

STEAG Energy Services (India) Pvt. Ltd.

A-29, Sector-16, Noida — 201 301, UP, India.

Phone: (+91) (120) 4625000, 4625048, 9717298316 : Fax: (+91) (120) 4625100, 4625333.
E-mail: r.mishra@steag.in; info@steag.in ,Website: www.steag.in, www.steag.com




World leader in water quality analytics

Best-in-class online & laboratory instrumentation for

e Steam & Water Analysis Systems
e Reverse Osmosis
e De-mineralization
Effluent Treatment Plants
Cooling towers

Ensure water quality for people around the world
We make water analysis better — faster, simpler, greener and more informative.

For distributors across India, contact:

HACH COMPANY i

Div of DHR Holding India (P) Ltd. . e
16/1, S.P. Complef, Lalbafgh) Road, B@ R’ght
Bangalore-560027 INDIA

Tel: +91-80-40322000

E-mail: sales_support_india@hach.com




EIP @ Strain Systems

ENVIRO CONTROLS Silo Inventory Management

1-3% inventory

Turning Silos to Scales™ ™ . .0

Approaches
etk | P02 180000
Silo 1 Silo 2 performance of a

35000 {19500 load cell

Silo 3 Silo 4
i el Measures both
|

o weight and level

U TBTR 1 A s

=T Intrinsically
“ ; temperature

i A I' i
ENS EM compensated

Eliminates material
density, angle of
repose, wave
reflection, and dust
cloud problems
common to other
technologies

Easy installation,
calibration, and
operation

Remote monitoring,
service and support

INDIAN ASSOCIATE
EIP Enviro Level Gontrols Pvt. Ltd. .

B-45, Sector-8, Noida-201 301, India www.strainsystems.com
Ph.: 91120 2421831 & 32, Fax.: 91 1202421833 Bellevue, Washington USA

Email.; rgoyal@vsnl.com, Visit us: www.eipenviroindia.com
Cell No.+919810181109




BONNENBERG
+ DRESCHER

Bonnenberg & Drescher (B & D), founded 1972, is an
engineering company in the field of nuclear and coal-fired
plants, waste incinerators, fluidized bed furnaces, steel
furnaces, cement plants and chemical industry. B & D
provides engineering and tools for measuring, diagnostic
and optimization of boilers with difficult fuels.

@ acoustic gas temperature measurement system
ogéo

The acoustic gas temperature measurement system agam provides “true” gas
temperature in fumaces, twodimensional, without radiation faults and without drift.
Systems are continuously operating since more than 20 years in various combustions,
such as waste plants, cement plants, refineries, steel plants, blast fumaces, fluidized bed
furnaces (120 systems ).

JAS Industrial data management system

INDUSTRIESTADARD

INDAS provides management diagnostics, optimization and reporting of a great
number of process data with conversion and condensation for the use by the different
levels of the plant management ( 400 systems ).

H3/C14 sampling system

This sampling system monitors H3 and C14 emissions in nuclear power facilities.
B & D has long-term international cooperation concerning the supply of H3 / C14 -
monitoring for nuclear power plants ( 204 systems ).

“Wet” lignite coke adsorber

for high dioxin- and mercury reduction. This adsorber is a countercurrent operating
fixed bed reactor filled with lignite coke. It can effectively operate with “wet” or water
saturated flue gas offering the advantages: no flue gas pre-heating necessary, needs
no bypass, no inertisation to avoid “hot spots” and no CO-monitoring (8 systems).

|
BONNENBERG
+ DRESCHER n
Projektentwickiung B g

Partners Industriepark Emil Mayrisch, D-52457 Aldenhoven Hi-Tech Systems & Services Limited
Tol +49 (02464) 5810 Fax. +49 (02464) 58136 e s, 15t Kl 00U e

in progress Email: info@budi.de, Web: www.budi.de Emil:info@hiech in, Web: wwwhitech in
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“One stopsolutions for Analysers and
Sampling systems in Liquid, Gas and Ambient Air”

RANGE OF PRODUCTS
© Steam and Water Analysis System (SWAS) ST Eﬁ M
2 Process Gas and Liguid Analyzers Equipments Pvt. Ltd.

A 1509001 2005 Certified Company

© Sampling Systems and Walk-in Shelters

o Continuous Emission Monitoring Systems (CEMS)

2 Pressure Reducing & Desuper heating Stations (PRDS)
2 Ambient Air Quality Monitoring Systeam (AAQMS)

2 (Gas and Liquid Sample Coolers

Rich Experience in Power Plants

STEAM EQUIPMENTS PVT. LTD




High Quality Gas Analyser Systems

Integrated by AIC
R9 Fuji Electric Innovating Energy Technology

Process & Stack Gas Analyser Systems

Analyser Instrument Co. Pvt. Ltd. www.aicplindia.com



B|[S|L BSL Engineering Services Limited

(TOTAL ENGINEERING SOLUTIONS)

BSL Engineering Services Limited is a diversified global
conglomerate providing Engineering & Construction
services in Power, Mining, Oil & Gas and with interests
in Construction, Infrastructure and Aviation sectors.

The Company s key strengths are its varied experience,
rich knowledge of local conditions, high standards of
health, safety, quality and environment, accolades and
recognitions from industry bodies and clients,

Our Services

Engineering technology and support
Spares and replacement parts

Component Manufacture

Component Repair

Field Maintenance & Engineering Services
Capital overhauling of Power Plants
R&M of Power Plants

EPC & Turnkey for Hydro Power Plants
HP & LP Piping of Power Plants

Utility Piping

Fabrication & Erection of Structural Steel
Technological Structures

Consultancy Services for Power Plants

BSL continues to provide integrated design,
engineering, procurement, construction and
project management services for the energy, Steel
and infrastructure sectors. For Thermal Power
plants, Hydro Power and Steel Plants, the
Company can offer EPC solutions across a wide
spectrum of businesses

— BSL Engineering Services Limited
EE A-26, Sector-59, Noida-201301, Distt. Gautam Buddh Nagar, Uttar Pradesh, India
Telephones: +91-120-2490365-67, Fax: +91-120-2490368
Web site: http://www.bslengg.com/www.bslgroupco.com Email-contact@bslengg.com
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2 ¥ Forbes
Marshall

Trusted Partners,
Innovative Solutions.

Identify Vibration Problems Before They Become Critical

Forbes Marshall has teamed up with Shink awa, the world's
best, to provide industry with the finest high technology
onling vibration monitoring systems for turbines and critical
rotating machines. These vibration monitoring systems are
user friendly and completely eliminate the need for several
lengthy processes, and unwieldy cost intersive equipment.

with the experience of handiing more than 1250
installations throughout the country, the Forbes Marshall
expertise s now also used in the condition manitoring of
plants. With effective tocls available for analysis and
diagnosis, Forbes Marshall engineers are well egquiped 1o

Erergy Conservation | Enviranment | Process Efficiency

carry out a detailed vibration spectrum analysis of critical
eqipment in a plant and provide a comprehensive solution
for plantwide vibration monitaring and analysis,

Thraough our recent tie-up with TrSen Systems, we now also
provide turbomachinery controls to process industrees -
from steam turbine mechanical drve applications for
pumps and compressors, generator applications to produce
electricity, and antisurge pratection of compressors,

Write in to us at respomse@forbesmarshall.com to know
MOTE.

www forbesmarshall. com

P8 # 29, Mumbai Pune Road, Kasarwadi, Pune 411 034, India, Tel. +91 20 27145585, 35858555, Fax +91 20 27147413
A-3435, MLDUC, H Block, Bimpr, Pune 417 D18, india, Tel, +31 20 27442020, 35851 100, Fax. 491 20 27442020

Forbes barshall | Forbes bMashall &rca | Foobes bamshall Codel |[Kephne Marchadl | Soeras dacihall Farbes Solar Forbes Wincke




PRODUCTS FOR POWER PLANTS
Flame Scanner ﬂ
High Energy Ignitor '
Gas Ignitor

‘nace Camers e - entr: Meter
Stack Monitor

~_Ultraso nIC‘FW on - AT
Total Mercury Analyze
3 N “ 0

&

vironmental Data ys{i

IGG smart solutions for

I? combustion and environment

) . INDUSTRY APPLICATIONS PEMS FEATURES & ADVANTAGES
sl . e * Power Generation * SmartCEM® PEMS is a Proven Patented Product
-3 » & Pansehanmitsl that can Replace Your Existing CEMS
: « Refineries & Guaranteed to meet and certify under U.5. EPA

Universs icipal regulations (40 CFR Part 60 and Part 75)
+  University\Munic
.lf ' - * Trained with existing site specific parameters and

* Steel\Automotive Flexible to adapt to process or control changes
14 * Heaters\Furnaces e Accurate and Reliable across entire unit
: * Ethanol Production operations including startup and shutdowns

* Combustion Turbines * Cost-effective Implementation requiring no

additional instrumentation in most cases
« PEMS require Minimal Maintenance

« PEMS can Track Combustion Efficiency and be
used in plant optimization strategies

* |ndustrial Boilers
+ Steam Generators
= Process Heaters

* CO, Monitoring

= FISE0 Hagperty Road, Farmington Hills, MI = 48335

1632 = Websile! WwWwW.CIMOPems, com



% PIPE HANGERS & SUPPORTS PRIVATE LIMITED

Manufactures & Exporls of Spring hangers and supports (Variables and Constant), Rigid hangers, Pipe clamps - Shoes - U-Bolts -
Threaded rods, Forged Tunbuckle - Eyenuts - Clevis, Sliding bearing Supporls, Snubbers, Sway braces, Struts and accessories.
Chennai :

Plot No. 29, Industrial Estate, Perungudi, Chennai - 800 096, India, Ph: +#91-44-2408 1003 [ 2496 2668, Fax: +91-44-2406 1395,
E-Mail: mengg@pipehangers.in

Thanjavur :

Plot No.18-23, SIDCO Industrial Estate, Nanjikottai, Thanjavur — 613 006, India Ph: +91-4362-255971 / 255972 | 255973,
Fax: +91-4362-255367, Website: www.pipehangers.in

WITH THE BEST COMPLIMENTS FROM
PIPE HANGERS & SUPPORTS PVT.LTD.

%

“DELIVERED HANGERS & SUPPORTS FOR THREE
UNITS OF 660 MW FOR PMIL FOR SIPET/NTPC
PROJECT ON RECORD TIME.
INCLUDING COMMISSIONING ASSITANCE”
YEAR 2009-2010
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Tiansreceiver Digud /v Digi (On/ D)
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Wave Stick Type

NON CONTACT TYPE CONTACT TYPE
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Twin Rod Type

Rope Type

Horn Antena Type

V. AUTOMAT & INSTRUMENTS (P) LTD.

AUTOMAT HOUSE, F-61, Okhla Industrial Area, Phase-I, New Delhi - 110 020, INDIA
Phone : +91-11-47627200 (40 Lines) Fax : +91-11-26819440
E-mail : vautomat@airtelmail.in ; vautomat@vsnl.com,vautomatho@gmail.com
Website : www.vautomat.com

BRANCHES IN BARODA, MUMBAI, KOLKATA, JAMSHEDPUR, SECUNDERABAD & CHENNAI
(See Website for address)
Specifications Subject to change without prior notice



UNIFYING SECURITY AND SAFETY COMMUNICATION
OVER IP INFRASTRUCTURE

Integrate your Security Management System with crystal clear audio from STENTOFON and experience
the enhanced possibilities for security, user interactions and operations. Critical Communication over IP
(CColP) employs VolIP taking it a step beyond conventional IP systems by adding enhanced IP services and
applications integrating security, quality and reliability capabilities.

VIDEO & BUILDING MANAGEMENT SYSTEMS

IP-TO-RADIO

INTERFACES
IP-BASED

AUDIO SERVERS ﬂ

[P-CAPABLE PA AMPLIFIERS

" ]
|P-BASED
AMPLIFIED SPEAKERS
IP-BASED INTERCOM DEVICES
Zenitel Norway AS Zenitel Marine Asia Pte Ltd Zenitel Marine Asia Pte Ltd
Sandakerveien 24c, P.0.Box 4498 15 Tai Seng Drive #05-02 # 6, Lotegollahalli, RMV 2nd Stage
WWW'StentOfon'com N0-0403 Oslo, Norway Singapore-535220 Bengaluru-560094, India
Tel: + 47 40 00 25 00 Tel: + 65 6383 0200 Tel: + 918 02 35 10 412

whencommunicationiscritical




With Best Compliments

TRICON CONTROLS PVT. LTD.
Regd. Off.

50, Godavari Apartments,
Alaknanda,

New Delhi—19

Corp. Off.

E—-227, lind Floor,
Sec — 63,

Noida - 201301 (U.P.)



1 ) Proviblech
p cT . Innovative Machine Monitoring
GXEAG 5

ATEX Approved
CSA Approved
CCOE - AF

o i - - d I
i - — r. -
‘ ‘ } ‘ r ' ( DM200 Dual Channel Vibration Monitor DTM Series Distributed Transmitter Monitor

PR e o 220 — I
N . e t

= e T PT580 Digtal Eleciro

L " e - e V8102 Electronic Vibration Switch Vibration Switch

A ¥ -
!

|
‘ ll |
|
Accelerometers and

Velocity Transducers - %’

TR Series Transmitters
.I for Vibration and Axial Position e
i

PCM-360 On-line Vibration and Condition Monitoring Software

ProvibTech India Pvt. Ltd.
100% Subsidiary of ProvibTech USA

101C, Kundan House - Groud Floor, Hari Nagar, Behind NAFED Building,
Ashram, New Delhi - 110014 Ph:-+91-11-46080701 Mobile - 91-9910901033
Head Office : 11011 Brooklet Drive, Suite 300, Houston, Tx 77099, USA

) Ph.: +1-713-830-7601, Fax : +1-281-754-4972]
www.provibtech.com E-mail : asharma@provibtech.co



o

! MC-monitoring SA %PTM

Measuring - Consulting - Monitoring ProTech Monitoring

INTEGRATED SOLUTIONS FOR MACHINE CONDITION MONITORING

We specialize in condition monitoring of Turbo Rotors Through :-
- *»Shaft & Bearing Vibration Monitoring

< Air Gap 'Monitoring
¢ Z Eﬂd—ﬁf‘mﬂmg Vibration monitoring with Fiber Optic sensors
1 Discharge Monitoring
tegratec Cﬂndltion momtormg Sofmaxe%lmw

roch Monito 1“
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With Best Compliments

WISSEN AUTOMATION (INDIA) PVT. LTD.
Regd. Off.: B - 994, Gharoli Dairy Farm,
Mayur Vihar Phase-I11, Delhi-110096

Corp. Off.::

E-176, 1st Floor,
Sector - 63,

Noida - 201307 (U.P.)



Products for Commercial
and Residential Applications.
Products for Industrial Applications.

Finder has the widest range of quality
approvals of any relay manufacturer.

B@E O ® @ - )
cco ol CE finder

RINA -\
@ @ A BOHS finder.in@findernet.com
A ys @ c@us [ www.findernet.com

The power in relays and timers since 1954




Protecting industries with

reliable power

Hitachi Hi-Rel Power Electronics Pvt. Ltd. (HHPE]) is in the business of Industrial Power Electronics

f solutions for n alg applications in refine
power generation, steel & metals, pr indus as well as critical data p
applications.

wiell
Solutions.

As a part of the Renewable Energy endeavours — HHPE offers Grid Connected Solar Inverters, Solar
SCADA and allied Power Electronics packages for Solar Projects.

E 3

LIPS Bms o Drives

b

Pharmaceutical Plastics Pulp Paper kaging Textile

Pan India Presence

Global Presence
Dubai | Indonesia | Malaysia | Oman | Philippines | Qatar | Singapore | South Africa | Thailand
Vietnam | Zambia

_HI-REL Hitachi Hi-Rel Power Electronics Pvt. Ltd. HITACHI

wwnw hitachi-hirel.com Inspire the Next




. LTD.

STEELSTRONG vALVES (INDIA) PVT
— —

.‘—‘

RABALE,NAVI MUMBAI MAHARASHTRA(23000 Sq.ft.) SANAND , AHMEDABAD ,GUJARAT (670

00 Sq. ft.)
PLOT NO R-241, TTC AREA, MIDC ,RABALE , NAVI MUMBAI-40070 1 Plot No. B / 176, 186, 187 189, Ajanta Industrial Estate,
TEL: 2769 0074/5536 /2760 7005, FAX : (91-22) 2769 5537 Village :Vasna-lyava, Taluka Sanand, Ahmedabad, Gujarat.

E-mail : steelstrong@bom3.vsnl.net.in
Quality Approvals

6D-0315 600-0145 m §D-1032  600-0092
Manufacturing Range

s I §

b et e B b — =g PRESSURE SEAL VALVE
Y2 to 52 150# Y2 to 24 150# 2 to 38 1504 Y2 to 24 150# Y% to 2 800# 2 to12 900#

Y% to 38 300# % to 18 300# 2 to 38 300# Y% to 24 300# Y% to 1% 1500# 2 tol2 1500#

% to24 600# % tol2 600# 2 to24 600# Y% to24 600# % tol 2500# 2 tol2  2500#
% t012 900# % tol2 900# 2 tol2 900# Y% t012 900#  GATE,GLOBE& GATE,GLOBE &
Yotol12 1500# Yxtol12 1500# 2 tol2 1500#  Y:tol2 1500#  LIFT CHECKVALVE SWING CHECK VALVE
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CONTROL & INSTRUMENTATION — USER’S PERSPECTIVE
FROM DECADE OF PROGRESS TO ERA OF NEW POSSIBILITIES

Debabrata Guha
Executive Vice President & Chief,
Corporate Engineering, Tata Power

Abstract

Universally acknowledged is the fact that the leading
stations of the world including Indian power plants could
not have con-sistently achieved high levels of overall
plant performance without significant contribution
by the I&C systems. Technology opportunities have
undergone a significant evolution over the last few
years, creating many innovative openings for the
implementation of increasingly complex control systems
for industrial applications.

This paper will briefly review the successes and changes
brought about in control and instrumentation field over
the last decade and how the technologies have grown
and significantly expanded in capability over the time.
We will then review the current ‘state-of-the-art’ and
discuss where these new technologies will lead in the
future.

Identified in this paper are the some areas of
opportunities for process improvement, which can be
offered by the continued expansion of processor power
and speed, enterprise-wide data visualization, the
incorporation of sophisticated embedded intelligence
for on-line process optimization.

Keywords: Industrial Control System, DCS, Model
Predictive Control, Control Loop, Simulator

1.0 Introduction

Control & automation systems form the bed-rock of
the power domain in terms of reliability, availability,
stability, safety and maintainability. The role of
automation is becoming more and more important with
the rapidly changing production schedules, varying fuel
gualities and tightening environmental requirements.
In sum, the current operational environment is far
more sophisticated than at any time before, yet we’ve
just barely scratched the surface of automation system

Ashok Kumar Panda
Head, Control & instrumentation,
Core Technology & Diagnostics, Tata Power

capabilities.

Over the past decade, automation platforms have
progressed from proprietary to industry standard
hardware and software and to totally integrated systems
with almost unlimited connectivity. Along with the
inherent flexibility of the modern DCS platform, is the
vastly increased computing power of controllers that
offers a host of enhancements which have altered the
nature and expectations of plant operations. Traditional
functions such as process trending, alarming, logging
and historical data collections have become not only
easier to accomplish, but easier to share beyond the
control room, making the DCS an integral part of the
corporate IT infrastructure.

Advanced technology tools possess very human-like
heuristic algorithms that can sift through mountains
of data and piece together the bits to create useful
information that may give a generating company a
competitive edge in the power market. Future success
depends on continuum of collecting data, developing
information from that data, extracting knowledge from
the information, and then developing the wisdom
necessary to operate a plant, a system of plants, or a
complete enterprise in the most economical way.

‘Smart’ applications involving fuzzy, Neuro etc seek to
continuously track actual plant operating conditions,
learn as they accumulate experience, and then adjust
process set points to optimize production based on a
defined goal.

Let us introspect the existing practices, current
philosophies being adopted and explore for leveraging
the platform to an era of possibilities, may be paradigm

shift.

2.0 Advanced Control Concepts

Increased emphasis on more environmentally friendly,
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efficient, and safe processes hasled to focus optimization
efforts across plants. This calls for higher and higher
levels of efficiency in the management of the operating
units in order to fulfill a number of requirements.
Among them, the most important are:

. The optimization of the steady state operating
conditions according to precisely quantified
economic criteria

. Possibility to operate with flexibility over the
whole operating range with high rates of load
variations,

. Efficient dynamic control strategies explicitly
coping with the constraints imposed by
technological limits and by environmental
restrictions.

Minimizing the boiler and turbine losses during
transients, reducing thermal stress, and attaining smooth
and stable control actions are the other requirements
that have to be attained in order to increase the
maneuverability and the economic operation of power

plant.

Conventional proportional-integral derivative (PID)
controllers give acceptable regulation performance
in most standard operating conditions. But highly
interacting control requirements, nonlinear process
dynamics with exposure to continuous disturbances

limits the performance of PID controllers.

Though neural networks, fuzzy logic and other
knowledge-based expert systems, used for specific
optimization functions such as emissions, unit heat rate
and boiler fireside cleaning, but have not been used
for the most part, to regulatory role. These advanced
concepts need to be slowly pushed through for the next
generation of power plant supervisory and regulatory
controls. The beauty of today’s DCS platform is that
advanced control applications are embedded in the
system, using the same engineering environment,
configuration database, and controller platform for
unprecedented availability, robustness and ease of use.
No additional software interfaces, data mapping are
required to implement the advanced control concepts.

Let us take an example of superheater steam generation

process - a multivariable, multistage, and nonlinear
process. Due to the energy balance, the gain coefficient
of the attemperation process depends on boiler load
(steam flow), which makes the process itself non-
linear. The phenomenon of slow heat exchange in the
superheater tubes, signifies the large time constants
associated with the process. With all these dynamics,
the steam temperature must be maintained as high as
possible in order to achieve highest efficiency; on the
other hand, the creep-resistance of the superheater
tubes must not be exceeded. This makes SH steam temp
control a challenging task for the automation engineers.

In another example of HP Bypass control valve, the
downstream temp does not represent what happens in
the valve/pipe itself because of damping effect of the
pipe, the wall thickness of the thermo well. It may be the
case when the downstream temperature (as measured)
swings by 5 degree, temp inside the valve/pipe might
swing about 50 degree with large gradients. This causes
the severe thermal stress to the valve internals leading
to a lifetime reduction of valves and piping.

In all such applications, advanced control strategy like
model predictive control (MPC), State variable with
observer, Artificial Intelligence based control can follow
the dynamics of the attemperation and heat exchange
processes.

3.0 Alarm Management

At first glance, it seems logical that adding alarms would
promote plant safety by quickly bringing potential
issues to the attention of operators. With today’s
distributed control systems, it is possible to quickly and
cost-effectively add alarms that would not have been
practical in the past. Additionally, alarms tend to be
constantly added in different stages of the project but
rarely deleted. In fact, the mindset “if it costs nothing,
why not alarm it?” becomes an easy trap to fall into.

Flexibility and economy features combined with
near-zero engineering effort have contributed to the
proliferation and the heightened risk for alarm floods
and nuisance alarms, with consequential adverse
effect on process efficiency, equipment protection,
environmental incident and personnel safety.
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According to the Engineering Equipment and Materials
Users’ Association (EEMUA), “The purpose of an alarm
system is to direct the operator’s attention towards
plant conditions requiring timely assessment or action.”
If a signal needs to be collected historically, or has some
diagnostic value but does not satisfy the litmus test of
requiring operator action, then it may be treated as an
“alert.”

The following guidelines (as per EEMUA, ISA 18.2
standards) may be adopted for an effective alarm
management system.

. Suppression of redundant alarms - In case of
redundant tripping inputs (2V3 logic), an alarm
should be active only when two out of the three
inputs are active or output of 2V3 logic high.

. Eclipsing Logic - to address multiple alarms
generated from one process measurement. e.g.
Vessel level high alarm may be masked by the
actuation of high-high level alarm.

. Blocking of alarms from an out-of-service plant/
equipment (e.g. Low-flow on a pump)

. Suppression of major event alarm to reduce
alarm floods during periods of drastic increase
of alarm traffic. (During a plant trip condition,
several failsafe actions automatically initiated, no
need of alarming the events for operator action).

. Rationalization of all multiple alarms initiated
directly to the root cause.

. Transient alarms associated with load changes
are revised or eliminated.

. Grouping of Multiple process alarms from the
same plant area

. Blocking of Downstream (child) alarms (such as
switchboard protection alarms)

. Only a select few to be designated as “high”
or “critical,” thereby truly differentiating from
lower-priority alarms. Using a three-level system,
alarms should be distributed so that 80% are
low priority, 15% are medium priority, and only
5% are high priority. Each level of priority should

have its own unique audible tone and unique
graphic color. The color should not be repeated
for use in any other function on the control
system graphics.

To make alarm management system more effective,
root cause analysis tree may also be envisaged so that
all the alarms can be traced back to the root cause
with presentation of prioritized set of courses to the
operator for recovery options. Operator is free to act on
the advice or use his own judgment.

An effective alarm management implementation is
dynamic and hence, alarm best practices and the
application of a continuous improvement rationale are
central to this important activity.

4.0 Unattended and Reduced Attendance
Control Room

In 1995, Stanwell
Australia won an

Power Station in Queensland,
international award for unique
operating arrangement “unattended operation” as

normal practice.

Many recent utility green field power projects have
incorporated plant automation, with the goal of reducing
the number of operators. Options to accomplish this
goal range from centralizing the supervision of common
plant functions to establishing fully unattended control
rooms monitored by roving operators. A pocket pager
or tablet device is carried by the roving operator to
receive any significant alarms and advice. Operator
recall alarms and lights are located around the plant and
are activated if physical presence in the control room is
required. The level of plant protection is automatically
raised in unattended mode until an operator returns to
the control room.

From a physical perspective, the control room is
unattended, but from a supervisory perspective, the
operator (together with the protection system) remains
in effective control of the unit and is at all times able to
receive alarm information.

“Reduced attendance” operation -
supervising two or more units - defines operator

actions largely as responses and interventions, rather

one operator
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than as (the more traditional) monitoring, control, and
protection.

The essential design principle is to include single-
pushbutton cold, warm and hot startup to full load,
advanced modulating control design, highly responsive
plant performance, high-reliability control and
protection, advanced alarm management, unitislanding
etc that will achieve the desired operational regime.
A raised level of self-protection is ensured by safety
integrity level (SIL) analysis. If other actions - additional
load holds, unit runbacks, rundowns, and automatic
starting of additional plant equipment - can avoid a unit
trip, these should also be taken by the control system.

5.0 Ensuring the Cyber security of Plant
Industrial Control Systems

Primary Control Center

E(-’“ -"J
e WOk Bons

Risk also extends to smart grid technologies, which are
introducing millions of new, intelligent components
to the electric grid, those enable two-way wired and
wireless communications. These devices communicate
in much more advanced ways than was possible in
the past. — Today, flexibility enables an array of new
functionalities and applications but introduces new
potential vulnerabilities.

To date, 225 nos. of control system cyber incidents have
been documented globally in electric power, water/
wastewater, chemicals, pipelines, manufacturing,
transportation, and other infrastructures.
Impacts of these events range from trivial to significant

major

environmental discharges to significant equipment
damage to major electric outages to deaths. In 2012
alone, attacks against the energy sector comprised

over 40% of all incidents

Regional Control Center reported by  ICS-CERT.
aomtime P i e Many of these incidents
e . targeted information
pertaining to the ICS/
SCADA environment,
including data that
could facilitate remote

access and unauthorized
operations.”

The triad of confidentiality,
integrity, and availability
(CIA) effectively defines
the attributes needed for

securing systems. In the IT
domain, cyber attacks often
focus on the acquisition of
proprietary information -
confidentiality is the most
important attribute, which

Remote Stabon

With the introduction of IT based Control Systems,
efficiency, reliability and operational flexibility of
control system have increased manifold. At the same
time, the increased connectivity of control system
network to corporate networks has led to an increasing
risk of exposure to cyber space & thus to cyber attacks

usually dictates encryption

requirement. However, in
the Industrial control system (ICS) domain, cyber attacks
tend to focus on the destabilization of assets. Moreover,
most control system cyber incidents are unintentional
and often occur because of a lack of effective message
integrity and/or appropriate ICS security policies.
Consequently, integrity and availability are much more
important than confidentiality in ICSs
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Certain guidelines must be adhered to maintain the ICS
more secured than they are today.

. To develop and implement baseline security
policies for maintaining up-to-date antivirus
definitions, managing system patching, and
governing the use of removable media. (such
as the use of only write-once media such as
CDs or DVDs, Disablement of USB ports etc). A
good backup procedure should incorporate best
practices to ensure that malicious content is not
spread or inadvertently introduced, especially in
critical control environments.

. The normal disconnect is that I&C professionals
design industrial control system network but
don’t understand much IT products and its cyber
security implications. Further, responsibility for
the integrity of control system network tends to
be splintered among various roles. In order to
enforce network security, a set of security policies
and procedures must be developed by a team
of I&C and IT engineers specific for the control
system, network and then to implement a system
of periodic comprehensive security audit by a
certified auditor for vulnerability, penetration
testing and other security parameters. This policy
to be followed by the vendor during the tenure of
the Contract & by O&M thereafter.

. Security features need to be strengthened and
more elaborated in the specification stage itself
e.g. Firewalls with Intrusion prevention system
(IPS) features etc. It is necessary to involve IT
expert at the review stage as well as during the
FAT of the DCS system for testing from security
angle.

. The hardware, software, and firmware that affect
cyber security are to be identified in any formal
system diagrams or supplier documentation and
to establish a living configuration management/
configuration control program that includes the
ICS as well as cyber security-specific software
(for example, patch versions), hardware (such as
network interface cards), and firmware. Make the
equipment suppliers and contractors, partners in
securing our systems.

ICSs were never viewed to operate in a secure
environment, nor are they often considered susceptible
to cyber security threats. However, recent cyber security
failures have proven these assumptions wrong. The
bottom line is that to Change the culture so that security
is considered in the same context as performance
and safety and to mandate effective cyber security
requirements not as a mere compliance exercise.

6.0 Control Loop Performance Monitoring
(CLPM) software

Poorly performing controls can cause operational
difficulties - increased heat rate, accelerated equipment
wear, increased emissions, slower load ramp rates,
reduced generation capacity, steam temperature
excursions, and unit trips following upsets.

Plants may cycle through daily load changes; have
different burners in service and burn coal of varying
quality. Control loops may respond differently under
different operating conditions — may be stable at full
load but oscillate at low load. It would be helpful if
loop performance-monitoring applications evaluate the
control loops and provide a more targeted corrective
action for process control engineers.

The main functions expected from several control loop
performance-monitoring (CLPM) software products,
commercially available now are as below.

. Assessing loop performance automatically and to
identify poorly performing ones.

. Prioritizing bad actors - provides a prioritized
list of poorly performing loops based on the
criticality.

. Diagnosing control problems- not only indicates
which loops have poor performance, but

also attempts to give a diagnosis of why the
performance is poor.

. Providing guidance on problem resolution-
provide steps for validating the diagnosis and

resolving the problem.

. Maintaining performance and tuning history -
maintain history related to several aspects of
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control loop performance and controller tuning
settings. These settings can be trended over
time to see the effect of tuning changes on loop
performance. It is helpful to see at what point in
time the tuning settings were changed, what the
old values were, what they were changed to, and
what effect the changeshad onloop performance,
loop stability, and standard deviation in error.

CLPM software can be very much useful to less-
experienced process control engineers by helping them
differentiate between good and poor loop performance
and diagnosing the causes. It greatly reduces the overall
commissioning cycle time and simplifies the tuning of
the complex and critical control loops.

7.0 Power Plant Simulator

Training simulators have practically become a necessity
in today’s power producing industries for the operators,
engineers and plant management in how to best
operate the facilities.

Training simulators are used to meet a number of needs:

. Validation of process equipment design,
equipment sizing & Control strategy; Process
operability analysis; early identification of design
problems to avoid costly corrections.

. Investigation of process and operational changes
is simplified - engineering staff can investigate the
heat rate and life expenditure effects of changes
like adding a bypass valve or damper or changing
the startup procedure.

. Plant operators can operate a virtual plant, using
controls and interfaces that are the same as in
the actual plant with actual plant responses and
results. This reduces initial startup problems
dramatically, and shortens duration for new plant
or control system upgrades.

. Since actual plant malfunctions may occur very
infrequently, the simulator provides a method by
which the operators can be trained to be ready
for a multitude of possible malfunctions to which
they would not otherwise be exposed. Serious
plant equipment damage is often avoided when

operators are properly trained with simulated
malfunctions.

. Simulators help to ensure uniform operation
of the plant, leading to consistent and efficient
operating procedures followed by all operators.
This is a very important factor in both economic
and safety considerations.

. Control engineers can experiment control design
changes and implement new control schemes
before they are implemented in a “live” plant
situation, thus eliminating unforeseen problems
and facilitating a smoother integration of new
control schemes.

. Simulator is used to uncover any control system
configuration issue, hidden “logic errors” that
might lead to subsequent unit trips, equipment
damage etc. These errors only reveal themselves
when certain operational sequences are
performed and all of the control system pieces
are integrated with real world timing.

The latest DCS simulator technology provides a “virtual
controller” PC-based environment that can be easily
coupled to a range of low- to high-fidelity simulation
process models. It is now possible to create a ‘virtual’
simulator where the actual DCS application software
can reside on a desk-top PC, with one PC able to emulate
up to 20 DCS controllers. This allows the simulator to
be easier and less expensive to maintain, creating a far
more flexible and valuable asset.

The quantum of instrumentation, control logic and
interlocks involved in today’s power plants is quite
enormousand complexity variesfurther for supercritical,
USC and A-USC power plants. The major benefit of this
simulator is to enable operators to learn the “dynamics
of the plant” and validate the process control logics and
evaluate possibility of de-bottlenecking in the existing
plant or even before the plant is commissioned.

Building operator confidence is the key to being well
prepared for smooth operation and to support faster
commissioning. The Simulator provides the control
system with its final touch — putting it through what can
be thought of as a “dynamic” FAT, testing the control
system just as the operator would use it. In addition to

7
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dynamic tuning, this testing also uncovers

8.0 Community of Experts

Automation systems are now “network enabled” and
fast becoming communications channels that transmit
the real-time data to automation supplier’s center of
excellence and to the experts around the world. The
computers may be at a power plant, but the expertise
and software will inevitably be located elsewhere.
Providing the right information to the right person at the
right time for informed decision-making saves time and
thereby improves operational efficiency. Performance-
enhancing products and services can be provided
through the portal to increase efficiency and minimize
downtime, so that the operating costs can be reduced
by optimizing all the plant’s processes as a whole rather
than piecemeal.

This way, a community of experts — operators,
management, engineering
consultants, Original equipment manufacturers — can

maintenance engineers,

collaborate towards the common objectives: targeted
guality, maximum production, minimum environmental
impact, and minimum costs. This is the forum to share &
post details of experiences, meet as we travel; talk as we
face issues; etc. The automation system then becomes
a platform that runs or interfaces with many different
application programs obtained from the “community.”
Clearly, bullet-proof tools for information security,
notification management, messaging, and application
integration are required.

In short, automation systems of the future will further

improve plant reliability by leveraging communities of
expertise with advanced, open information technology
tools and hardware. Why can’t we establish centers
of excellence so that an organization behaving as a
community is engaged to solve short-term problems
and to develop evolving procedures for optimizing
performance?

9.0 CONCLUSION:

The future of power plant operation will be about
squeezing the last drop of performance from existing
power generating assets. Our challenge as an industry
today is to continue to develop and implement the right
technology tools that will push us a little further along
this data-information-knowledge-wisdom continuum.

Power generation is generally perceived a very
conservative industry when it comes to accepting
new technology. This stance is justified by the critical
nature of the product that must be supplied instantly,
continuously, and with very high reliability. However,
simply relying only on fully mature technology, as is
our habit, may result in a significant lost opportunity to
modernize the power generation infrastructure. Several
new technology concepts are matured enough that
promise to improve the process and cost of delivering

electricity.

Both, Indian utility power stations and C&I

manufacturers have to effectively plan and gear up so
that this the advanced technology concepts could be
quickly absorbed and ap—-plied to power industry more
extensively.

A
Asset

informatior

ental optimization
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C&I SYSTEMS FOR NUCLEAR POWER PLANT

By

M. Bharath Kumar
AD (C&I, R&D-ES and Simulators)
NPCIL, Mumbai

Indian Nuclear Power Plants (NPP) are operating Safely
and Competitively. Automation in NPP enhances the
reliability of plant control and safety systems. The
automation of the C&I in our NPPs is done to a large
extent through an integrated plant-wide approach.
Plant relies on C&I systems for protection, control and
monitoring. In addition the C&I systems in NPP shall
include provisionsforin-service testing and maintenance
tasks. The life cycle of C&I Systems comprises defining
the requirements, design, product development,
Installation, commissioning and operation. The C&I
also addresses the outage support, operator training,
enhancements, and upgrades throughout the life
cycle of our plants. We minimize total plant life-cycle
costs and disruptions through proper maintenance
and support strategies specific to each plant’s long-
term needs. C&I| automation at NPCIL balances analog
/ Hardwired system maintenance and enhancements
with phased digital system upgrades.

C&I systems for nuclear power plants are important
not only as means for executing control logic but also
as means for providing a human-machine interface for
operators. NPCIL is continuously striving to develop
such systems for the fusion of human and machine.

In nuclear power plants it is essential to understand
what is happening in the plant as a whole at all times.
To achieve this with a minimum of difficulty, plant
operation and monitoring data is amassed and compiled
in a central control room. The interface provided
between the equipment and operators is essentially
screen based with soft controls. Additionally, to ensure
sufficiently good acknowledgment and response time
in emergency situations, the system is equipped with
dedicated hard switches, indicators and recorders
exclusively for the following purposes.

(1)
(2)

Essential alarms

Controls for Safe Shutdown

(3)

The C&I systems provided in NPCIL plants use that both
commercial and custom built technology satisfying the
reliability requirements demands of the equipment.
The operator work stations are designed based on
the commercially available computers and the control
computers through embedded systems with custom
built technology.

Recording relevant parameters

Thispaperdiscussestheintricaciesintheimplementation
of the C&I systems for the NPPs.

M. Bharath Kumar
AD (C&lI, R&D-ES and Simulators)
NPCIL, Mumbai
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TEMPERATURE IMBLANCE AND FLUCTUATIONS DUE TO DIFFICULT FUELS
- DIAGNOSIS, COUNTER MEASURES
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Bonnenberg + Drescher Projektentwicklung GmbH, Aldenhoven, Germany
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INTRODUCTION

The fire in a furnace often develops an unknown life of
its own. This applies in particular in boilers with difficult
fuels, mainly hard coal, lignite or waste. Varying fuel
qualities and/or modification of the boiler operation
makes a safe and economical operation more difficult.

The acoustic temperature measurement has had a
pioneer role for the diagnosis of the combustion. The
significant advantages result from the fact that the
measurement is not influenced by radiation. Using
this information the goal is a temperature-optimized
operation of the furnace to operate with

- a wide range of variable coal quality
- not yet specified optically “bright” fly ash
- low-NOx (locally substoichiometric) operation

- stable fuel/air ratio at low excess air

The experience in applications by boilers and with
difficult fuels and the implementation into the control
has led to significant developments concerning two-
dimensional resolution, reliability and measurement
speed.

COMBUSTION TEMPERATURES

Often only little information is available about the fire
in combustion chambers. The result of temperature
measurement is often significantly influenced by
radiation effects; an example for this is quantified in
Figure 1.

The figure compares a measurement made by
thermocouples (green and blue) and a suction probe

(HVT, red) at the same position. At a relatively low
temperature the radiation error in the thermocouple
reading is already -60 to -100 K. The considerably

more sensitive curve for the suction pyrometer is
particularly noticeable.

The most interesting information (which is mostly
unknown) is about temperature imbalances. Corrosion
and slagging are affected by the maximum temperature
values (not on the averages). Minimum temperatures
affect efficiency and eventually NOx production.
Temperature fluctuations can be important for flame
stability, but also the range of the average temperature
can surprisingly vary with “unknown” fuel properties.

Fig. 1: Comparison of measurements made with
thermocouples (green and blue traces) and a radiation
free suction pyrometer (red trace) at the same position.

Average temperature

It is known that power plant boilers are often operating
above the design temperature values. This is due to a
new and wide range of coal quality. Figure 2 shows the
average furnace exit temperature (green = measured
and red = calculated by a diagnosis software) and the
boiler load (steam quantity, green) for a lignite power
station. The boiler is operating with constant load. At
full load the acoustic measurement shows a range of
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1080 to 1200 °C. In several situations the temperature
increases up to 100 K although the load decreases (red
arrows). This is not explained by variations in the excess
air or fouling.
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Fig. 2: Average FEGT (blue and red) and steam flow
(green)

The temperature range at the furnace exit can be
significantly influenced by the optical emissivity of the
fly ash. Emissivity values (€) of around 0.8 have been
used in the past. Nowadays €-values of around 0.4 or
less are considered for some types of coal. The view into
a furnace is shown in Figure 3 with bright ash covering
the furnace walls of a hard coal fired steam generator. A
mixture of 25 % South African coal (€= 0,46 %) and 75 %
Columbian coal (€= 0,69 %) has been used, the average
emissivity €~ 0,6 %.

At low &-values the absorption is lower, the furnace
becomes more “transparent” and due to a higher degree
of the reflection optically “brighter”. The radiation
arriving at the furnace walls does not only come from
the heat of the observed level - it also contains radiation

from the lower parts of the furnace which are 200-300
K hotter.

Fig. 3: Walls of a hard coal fired steam generator covered
with “bright” ash [1].

The resulting uncertainty of the gas temperature at the
furnace exit is 100-150 K. Figure 4 shows the vertical
temperature profile for E&-values from 0,45 to 0,68 [1].
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Fig. 4: Variation of FEGT for hard coal with different
emissivity values € [1]

Temperature fluctuation

The fluctuation of the local temperature can be
interesting information for the stability of the
combustion, especially at critical low load conditions or
during start up. Figure 5 shows the trend graphs of 3
path temperatures, measured by an acoustic system in
lignite fired furnace over 3 days.
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Fig. 5: Temperature range indicating local fluctuations.
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At two operational situations the load has been reduced
30 % (burner shut off). It can clearly be seen that the
fluctuation of the temperatures in cold section (red
graph) is significantly higher. The information can be
important for boilers with the tendency of “flame blow
off” (flame out).

Temperature imbalances

The following graphs in Figures 6 show examples of two
dimensional temperature distributions in hard coal and
lignite fired boilers.

Local temperature deviations of 200 — 300 K are
commonly found in power plant boilers and 300 — 400 K
in waste incinerators, often even higher. The maximum
local values from imbalances plus superimposed time
dependent fluctuations result in temperature peaks
and these must be reduced.

Fig. 6: Temperature distributions in 200 MWel hard coal,
opposite wall fired (above) and in 800 MWel lignite,
tangential fired (below)

MEASUREMENT METHODS

The following temperature methods used for the
diagnosis and control of boiler operation are briefly
discussed.

Thermocouples

Thermocouples, used since approx. 100 years, are
the oldest possibility to measure temperature in the

14

combustion. The influence of the radiation coming from
the background of the furnace leads to errors of -100
K to +200 K of the thermocouple measurement at the
furnace exit.

HVT probes offer a possibility to measure without the
influence of radiation, but this method cannot be used
continuously in combustions.

Optical pyrometer

Radiation thermometry is being used for more than
70 years. Errors of 100 K - 200 K due to the radiation
influence from the background have to be considered
for their appliance at the furnace exit [2]. The use
of various optical measurement systems (different
frequency ranges, detection of the CO2 band) results in
significant differences of the measurement.

Laser

Lasers are being used since 40 years for the non-
contact of gas components
aerosols. Physical basis for the flue gas temperature
measurement is the Boltzmann radiation law applied
to specific gas components. Only few information on
the accuracy are available (manufacturers state 5%).
Information on interference and cross-sensitivities in
the boiler environment are not known. Comparative
measurements from both directions on a common

measurement and

geometric measurement path are not known.

Acoustic pyrometer

The acoustic pyrometry is comparably a young method
(since approx. 20 years). Due to the physical principle,
the measurement is not influenced by radiation and
has clearly defined measurement geometry. Due to the
propagation of sound the measurement allows multiple
path measurements between all sensors in a grid.
Sensor adjustment is not required. It is suitable for high
dust loads (blast furnace, fluidized bed). The guaranteed
accuracy is 1 - 2%. In some boilers disturbances of the
acoustic measurement by the operation of certain
levels of soot blowers was observed. This required
an additional filtering of the acoustic sighals. Each
geometric path is always measured in both directions.
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ACOUSTIC GAS TEMPERA-TURE
MEASUREMENT

The acoustic gas temperature measurement technique
operates on the principle that the speed of sound in
a gas is dependent on its temperature. The system
measures the transmit time of a sound pulse over a
known distance between transceiver units (transmitter
and receiver) and computes the average temperature
of the gas along the acoustic path (Figure 7).

Fig. 7: Schematic representation of an acoustic
temperature measuring system

So-called multiple path configurations can be obtained
by placing several transceivers in a plane with up to 96
paths. Figure 8 shows a typical configuration in coal
fired boilers with 8 transceivers providing 24 paths (48
paths in both directions).

Plant air is used to generate a random noise signal and
also keeps the opening free of fly ash. During sound
transmission, signals are simultaneously recorded at all
positions; up to 16 paths can be sampled simultaneously.
All paths are measured bi-directional and the number
of paths is not limited.

In the example of Figure 8, a total of 48 path
temperatures is measured in both directions. A control
unit controls the transceiver units and digitizes the
signals, an external computer determines the flight time
of the sound pulse using special correlation techniques.

By using tomography algorithms a multiple paths
arrangement allows the generation of temperature
distribution profiles in the plane which is displayed
as an isothermal contour plot or as a zone average
temperature diagram. The zones are user defined sub-
areas in the grid.

Fig. 8: Multiple paths arrangement at the furnace exit

The acoustic pyrometer makes use of the physical
properties of the gas and gives a ‘sensible’ true gas
temperature free from the effects of radiation. Due
to the signal processing the measurement is not
susceptible to drift and free from aging, also in the
case of fouling of the components or sound pressure
variations. A calibration is not necessary.

DIAGNOSIS AND EFFECTS

Temperature imbalances and layers are synonymous
with imbalances between local 02 values. High local
temperatures correlate with low 02 values (eventually
with a lack of oxygen and CO), and can increase
the danger of corrosion and slagging. Locally low
temperature reduces efficiency and can affect NOx.

Figure 9 shows the influence of temperature
imbalances in the furnace on CO peaks. A reduction of
the imbalances from 100 K to about 50 K (left graph)
already reduced all CO peaks significantly (right graph).
The balancing procedure has been carried out by small
adjustments of the amount of fuel charged to the mills.
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Fig. 9: Effects of a balancing on CO (800 MW, Germany)

The relation between the local temperatures at
the furnace exit and the local O2-values has been
determined as follows: A local change of 1 % 02 (i.e.
alteration of the A value by 0.05) corresponds to a
change of the local temperatures of approx. 70-120 K
(a 1 % change of the average 02 only correlates with
a change of the average temperature of 20 to 30 K). A
relatively small local change in the stoichiometric ratio
of 0,05 (5% changing of the fuel consumption or 5 %
change of the heat value) leads to a local temperature
change of approx. 100 K. This means:

- Small changes in the fuel to air ratio significantly
influence the temperature.

- Balancing can be carried out by small changes in
the fuel charge or air supply.

As an example the following Fig. 10 shows the effect
of a manual adjustment of secondary air distribution
(front-back) to temperature imbalance. It is seen that
a relatively small trimming of the air distribution (2-5
% of the total consumption) changes the temperature
imbalance significantly.
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Fig. 10: Temperature deviation front rear (Y-axis) vs.
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secondary air deviation (X-axis)

The imbalance is of course still present and fluctuates at
the last setting between -50 K

automated balancing control which is a standard
measure of the acoustic system in incinerators.

Manual balancing has been carried out for the first
time in coal fired power plants in 2004 in 800-950 MW
tangential fired lignite furnaces (Figure 11).

The isothermal profiles shown in Figure 11 below, have
been made by an acoustic system at the furnace exit
during balancing.
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Fig. 11: Configuration of an acoustic system at the
furnace exit of an 800 MW boiler. Below, typical
temperature distributions made during balancing.

The graph at 13.50h shows the situation after burner/
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mill 2 in the front left corner has been turned off. The
first balancing step (fuel charges to mill 1 -5 % and
to mill 5 + 5 % caused a temperature increase in the
front-right area (see graph at 14.30h). The adjustment
is completed after the coal flows to mills 6 and 7 are
reduced by 5 % (see graph 16.00 h). The temperature
distribution remains stable during the following hours
(see graph 22.30h).

USE OF BALANCING

It has been shown above that CO and especially CO
peaks can be reduced by balancing without increasing
the air surplus. This improvement (lower maximum
temperatures and lower CO) can be used to reduce the
amount of excess air as shown in Figure 12.

In the first half of a week the boiler runs with an
imbalance of 80 to 100 K between the left and the right
sides of the furnace. In the second half of the week
the temperature distribution is homogeneous. The 02
surplus, which is already low at the beginning, could be
reduced from 1.75 % to 1.3 %. It is important to note
that the CO also decreased although the O2 content
was reduced.

There are additionally improvements to be found on
the steam side (injection water and at the super heater
temperatures) which lead to a net efficiency increase of
approx. 0.5 %.

Fig. 12: Effects of temperature balancing on 4 zone
temperatures above, 02 (red) and CO (blue), 800 MW
lignite

The relation between net efficiency and imbalance has
been observed in a 660 MW hard coal fired furnace. The
net efficiency and the average imbalance are illustrated
in the following XY diagram of Figure 13. (The average
temperature imbalance at the x-axis = the average of the
absolute values of the 4 zone temperature deviations
from the average temperature. This value is approx. half
the size of the imbalance, e.g. front-left to rear right).

The diagram shows that a 50 K reduction of the average
imbalance (imbalance approx. 100 K) correlates with an
improvement of the net efficiency by 0.5 %.

Fig. 13: Net efficiency vs. temperature imbalance, 660
MWel hard coal

The automatic balancing control is state of the art for
waste incinerators. It was used for the first time in
the waste to energy plant Moerdijk, Netherland. AZN
has quantified the benefits of temperature controlled
balancing [3]. This includes a reduction of the use
of ammonia for the SNCR system, an increase in the
operational availability and capacity, less use of the
auxiliary burners, reduced maintenance costs, less use
of electrical energy, less fly ash and less corrosion. The
corrosion reduction is illustrated in Figurel4.
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Fig. 14: Corrosion diagrams before balancing (left, rate
after 12 months) and after balancing (right, rate after
22months).

REQUIREMENTS AND NEW STANDARDS OF
TEMPERA-TURE DIAGNOSIS

The operation of combustions with difficult fuels is
currently and prospectively characterized by

- extremely varying coal qualities
- varying slagging and corrosion conditions

- higher standards for boiler efficiency (less excess
air)

- integration of the temperature diagnosis into the
boiler DCS

The diagnosis of the combustion and the operation has
to comply with rapid local changes of the temperatures
and spreads of the temperature profile > 200 K. This has
led to new standards for acoustic systems concerning
resolution, speed and reliability. These are

- high resolution (> 100 temperature paths)

- increased measuring speed (< 20 sec. per
complete cycle)

- 3-dimensional measurement between different
levels

Automatic balancing control requires a measurement
with reliability (100 %
measurement of every path, acoustic signal surveillance,
alarm functions), bi-directional data transfer between
the measurement system and the DCS and redundancy.

increased bi-directional

New tomography algorithms have been developed
for a high 2d-temperature resolution. This is applied
in the top of blast furnaces in order to detect the

channeling of high temperature layers (blow through).
The developments of small layers in the center and in
the boundary area of the blast furnace top are shown
in Figure 15.

Fig. 15: High resolution tomography in blast furnaces

SUMMARY

The diagnosis of the combustion and the operation of
boilers with difficult fuels have to comply with rapid
temperature changes, high local imbalances and an
unknown wide range of average temperatures.

The required information about the fire is available
since the introduction of the acoustic temperature
measurement technology. The significant advantages
result from the fact that the measurement is not
influenced by radiation.

Temperature balancing improves the local 02-
distribution and reduces CO-peaks and thisis particularly
relevant for boilers with corrosion problems or slagging.
At the same time, an even temperature distribution
leads to higher efficiency and is important for a stable
fire at low load with difficult fuels or during start up

(flame out prevention).

The requirements from combustions with difficult fuels
and with control application have led to new standards
for acoustic systems concerning resolution, speed and
reliability.
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1 Introduction

Innovation is the driver to meet continuously evolving
market expectations. The objective of innovation
carried out — as described herein are to commercialize
machinery protection systems which are more reliable
and accurate, bring more value for money and are
easier to operate. Importance of Condition monitoring
in Turbo machinery is something we are all aware of
and Vibration monitoring has revolutionized the way
today machine condition monitoring is practiced.

The techniques and instrumentation for data acquisition
and analysis in condition monitoring are evolving and
upgradingalong withthe advancementsinthe [Tindustry
globally. However up gradations in the basic concepts of
monitoring are seen only occasionally and with turbo-
generators growing in size from 210 and 250 MW to
500, 660 and 800 MW, the turbine vibration monitoring
has remained the same. It has been observed and felt
that monitoring of Generators requires additional and
critical monitoring of vibration parameters, not only of
the bearings and machine housing but also for windings
and stator bars which is discussed briefly in this paper.

This document presents three examples of benefits of
improvements carried out on existing systems used in:
. End winding Monitoring;

. Airgap Monitoring;

. Partial Discharge Monitoring.

2 End-winding Monitoring
2.1

For economic reasons, the current trend among
machinery users is to extend the life of their rotating
machinery and increase plant availability and reliability.
Instead of replacing 20 to 30 year old machinery, plant
life extension programmes are being implemented
to operate machinery up to and beyond its original
lifespan. However, current operating practices impose
severe voltage, thermal and mechanical stresses on
the rotors and stators. One such practice involves the
run-up and run-down of machines two or more times
per day which can lead to premature ageing and cycle-
related stator winding deterioration.

Requirements

Hydro generator application of fiber-optic vibration

system is more or less limited to generator-motors of
pump storage plants because of their very demanding
operating regime; several starts and mode changes(e.g.
SpinGen to Generate) a day. This causes the generator-
motors to undergo high thermal and mechanical stress
causing quick deterioration of the bar insulation, bar
solder joints, and bar wedging.

Fig. 1 : Insulation crack and abrasion between end
winding support elements

By fact, pump-storage hydro generator and nuclear
turbo generator designs exhibit very long end-windings
and complex bracing system which are submitted to
strong mechanical and electrical stresses.

The following generic failures have been reported which
could affect generators availability:

. progressive wear of insulation;
. structural weakness and electrical disruption;
. stator bar rupture due to mechanical fatigue due

to machine vibrations.

Life extension and increased availability can only be
achieved through condition monitoring of vital machine
parameters. This includes the continuous monitoring of
end-winding structures for anticipated degradation.

Fig. 2 : Sensor on the end windings cap
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2.2  Application and advantages of End
winding Monitoring

By generator design, the natural resonance frequency
of the end windings, lie nearly above the double
of the network frequency. Electromagnetic forces
combined with thermal expansion stresses lead to
end windings deterioration. The natural resonance
frequency of end windings being closer to the double
of the network frequency, imply that end winding may
enter in resonance during operation. Life extension
and increased availability can only be achieved through
the continuous monitoring of end winding structures
for expected deterioration caused by these electro-
magnetic and mechanical forces.

Akey factorin the diagnostic monitoring of end windings
in particular is the selection of appropriate sensors and
measuring systems. The sensors must comply with
accuracy, reliability and repeatability requirements and
for safety reasons made of non-conductive material in
order to avoid any possible electrical hazards.

By design and because of the fiber-optic transmission
ensuring high voltage the fiberoptic
is perfectly adapted for this
application of vibration measurements of elements
under high voltage like stator bars and end windings.
Also, the non-metallic head of the sensor does not
disturbe the magnetic field distribution at the end
windings. No active electronic elements are used in the
sensor head but only optics.

insulation,
acceleration sensor

2.3 State of the art Fiber-optic Acceleration
Sensor

The sensor is a single piece consisting of three key
parts: optical sensor head, fiber-optic integral cable and
sealed feed through connector/conditioner. The sensor
body is made of ceramic material providing excellent
thermal stability and insulation. The fiber-optic integral
cable is 5mm diameter, six (6) or ten (10) meters long,
and protected in PTFE tubing with an 80mm bend
radius. The sealed feed-through connector/conditioner
contains the optoelectronic conditioning circuitry.
A single+ 24Vdc external power supply is required.
The 100mV/g output voltage is directly proportional
to vibration acceleration and is transmitted to the

22

centralized vibration monitoring system.

A current version of the fiber-optic acceleration sensor
has a built-in double integrator providing a displacement
output proportional to measured acceleration. Both,
acceleration signal and displacement signal outputs are
provided.

2.4 Benefits of new fiberoptic sensors
technology

Operational experience shows, that the temperature
inside the generators may, from time to time exceed
90°C. The latest generation of sensors remains stable
above 1000 hours of 3h 100°C and 3h room temperature
cycles. The sensitivity drift at 100°C is well below 10%:
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MC-Monitoring Fibre Optic acccelerometer 1

Fig. 3 : Sensitivity check of one FAS-sensor after 5 years
of permanent on-side operation —

Characteristic frequency fn = 665 Hz of the individual
sensor remain unchanged.

The typical sensitivity drift of the sensor with the
temperature shall be well below 10% at 100°C:

L —

50 75 100 125 150

AA,\,
o © o B
o o o (=)

(=]

o
TN
o

Sensitivity deviation [|%]]

&
o

=3
(S}

Temperature [°C]

MC-Monitoring Fibre Optic acccelerometer 2




1sA)
-’

ISA Delhi Section

3 Airgap Monitoring
3.1 Requirements

Early detection of air gap anomalies shall ease the
maintenance tasks by giving the user time to plan for
repairs before scheduled outages. Prediction of long
term evolution of air gap and shapes of the stator and
rotor can be used in operational and rehabilitation
planning.

Knowing the magnitude of the air gap between rotor
and stator and magnetic field can inform the operator
of the need of removing a machine from service before

cpriniis dnmnan dllp pxrpssive nr ratar-ctatnr r'llh
Shaft vibration

Airgap

Magnetic Coupling

Rim & Spider
Expansion

Stator Expansion

g

Foundation

Foundation
-+

Fig. 4 : Factors influencing the airgap distance

The Air Gap Monitoring system shall detect synchronous
machines stator and rotor mechanical or electrical
defects. These defects of mechanical origin (wrong
positioning of the unbalance,
mechanical

rotor, mechanical

deformation, etc.) or electromagnetic
origin (partial short-circuit of the coil, magnetic circuit
defect,,etc.), may create important magnetic strengths
between the stator and the rotor giving rise to vibrations
and in the worst cases a sticking of the rotor and the

stator.

3.2 Application and advantages of Airgap
Monitoring

Large low speed hydro-generators have a very small
air gap stator bore diameter ratio making it impossible
to have a perfect centering of the elements during the
assembly process. This results in that the machines
are operated with an eccentricity that though small is

not negligible because of the large rotating mass, and
is the cause of undesirable effects like considerable
unbalanced magnetic pull forces, vibrations, additional
eddy current losses, pole ttips temperature increase,
etc.. It is therefore important to assess the eccentricity,
the maximum and minimum air gap, the shape of the
stator and rotor, the magnetic flux of each pole and even
more to check its trend to guarantee a safe operation
and prevent any serious damage.

The high precision airgap monitoring system uses
a capacitive measuring technique developed and
commercialized by MC-monitoring SA to measure static
and dynamic movements (distance) in severe electrical
and electromagnetic environments in large generators
and electrical motors.

Non-contact measurement unlimited
sensor lifetime without wear. In air gap measurement
application, the measuring sensor glued onto the
surface of the stator wall measures the variations of
the distance to the rotor pole surfaces. The rotor pole

surface target consists of steel laminated core.

ensures an

3.3 State of the art Airgap Sensor

The capacitive type sensor measures the distance
between its surface and the rotor pole surfaces.It
measures the variation of the capacitance between the
two surfaces separated by an air dielectric.

The impedance adapter provides an amplitude
modulated signal being the image of the measured
distance at the carrier frequency. This signal shall be
narrowband filtered and demodulated to obtain the
static and dynamic signal outputs proportional to air
gap as current and voltage signals. These outputs reflect
the raw air gap signal so called "Pole Profile". After
peak detection and filtering a minimum air gap signal"
Minimum gap" is provided for protection system.

Triaxial

e PTFEcabIe

Impedance
adapter

—ﬂ-b—

Fig. 5 : Airgap Transducer measuring principle
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3.4 Benefits of the new Airgap Transmitters
technology

New developments have been carried-out to replace
existing analog-based conditioner by a digital model
offering many advantages. The capacitive measurement
is carried out via a regulated carrier frequency making it
very stable over time. The digital linearization allows a
greater fineness and accuracy of the output sensitivity.
The 4..20mA output has been designed with galvanic
insulation allowing the use of standard input cards with
the monitor site. The overall measurement chain is
consequently less sensitive to grounding effects.

3.5 Results

Air Gap system is extremely helpful in monitoring the
condition of the generators and has helped many
customers and OEMs alike in analyzing and detecting
generator problems. The example below shows a
machine problem during its first run. The Air Gap
changed after the overspeed trial from in avg. 12.9mm
to 9.3mm. Air Gap Monitoring is very efficient to detect
and analyze this problem. As a result of the data analysis,
design modifications were carried out by the OEM.

Zoom of Overspeed Operation

Trend

overspeed testing

4 Partial Discharge

Online PD systems are widely used to detect and
identify in advance several failures in the insulation of
generators’ winding. MC-monitoring are developing for
more than two years a PD product family able to cover
online basic, expert and portable PD expert analysis.
Our large and long experience of partial discharge
experience in machine insulation testing and analysis
and a combination of latest innovative technologies
was used to develop a complete new state of the art
partial discharge analyser. Standalone operation or
in combination with a computer makes it very user
friendly in on-site partial discharge testing. The unique
system uses mostly all available technologies found on
the market today.

Long year discussion on the PD market indicates
clearly the acceptance on both major measurement
technologies. One of the technologies uses 80pF
coupling sensors with time of flight method and the
other uses “high capacitance” coupling sensors or
called LF Sensors (low frequency sensors using typically
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Before overspeed operation the Air Gap comes back to (13.5mm — 14.5mm at 0% speed), after overspeed
the Air Gap never come back to initial values. Air Gap values after overspeed remain at 12.2mm to 13.3mm.
Air Gap at 100% speed before overspeed was 12.3 mm to 13.4mm

Air Gap at 100% speed after overspeed is 11mm to12mm
Air Gap at 152% speed are coming down until 9.3 mm

Fig. 6 : Airgap monitoring results before and after

1000pF coupling capacitance) in combination with
adapted filters and gating techniques to eliminate noise
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from outside the generator.

Physical law shows that the use of 1000pF coupling
capacitor allowing much higher sensibility in lower
frequency ranges and therefore, compared to 80pF
couplers, allow an installation outside of generator
without loosing the possibility to measure partial
discharges even deep in the machine winding.
Installation of 1000pF is a relative simple and non-
intrusive method and does not need to open the
generator winding which weakens existing machine
insulation designed by the generator manufacturer.

As larger the sensor
measurements in lower frequency ranges) as deeper

capacitance (and therefore

partial discharge signal can be measured from outside
into the generator winding. Comparison measurements
between 80pF and 1000pF coupling capacitors have
shown that an attenuation of up to factor seven (7) over
just one stator bar.

4.1 PD Sensors and its IEC 60270 Compliance

IEC60270 standard requires to measure the partial
discharges in its appropriate unit charge “Q” in
Coulombs. Additionally it is mentioned that partial
discharges should be measured in lower frequency
ranges up the a few MHz.

Partial discharge coupling capacitors are widely used
for online and offline partial discharge measurements
on rotating machines. The sensor is usually installed
between the exit of the generator and the bus bars (e.g.
at the main flexibles). Permanent or temporary partial
discharge detectors / analysers can be connected via
standard RG58 BNC cables to the couplers, usually by
using a safety termination box in between. The couplers
are connected by high voltage lead or copper bars to
the busbars or high voltage terminal of the rotating
machine to pick up partial discharge signals without any
loss. Special adapted measurement impedance located
in the bottom of the sensor allows to pick up partial
discharge signhals as well as the network frequency
(integrated voltage divider of 1:2000). This allows
transferring partial discharge signals and line frequency
(used as a reference) signal over the same signal cable
to the partial discharge detector. The Signhal output is
protected via 90V surge arrestor for personal safety and

instrument protection. The shield of the coaxial output
is capacitive floating to avoid eddy currents in the signal
cables due to high magnetic fields.

4.2 Installation

The picture below shows a typical example of PD
installation:

| Neutral point ] Main Flexibles — Generator Output

| Main Transformer

g ek §

1
;‘7ﬂ—f [:]

i
Junction Box

f
Phase Coupling | I
Capacitor (PDC)

Neutral Coupling

Capacitor (PDC) Grounded

Termination Box -
(TB-004) Monitoring | _

System (TMS)

Fig. 7 : Example of installation
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Sensor Safety Termination Boxes shall be used
to terminate properly the sensor cables includes
additional over voltage protection for personal and
instrument safety. External BNC terminals allow every
time to connect a portable measuring devices on fixed

permanent monitoring system installations.

4.3 Automatic Pulse Level Detection (APLD)

Efficient and useful partial discharge monitoring system
should give the possibility to compare PD activity
evolution within time. As measurement sensitivity
depends on the used sensor and the installation
setup it is mandatory to calibrate the partial discharge
measurement system by using a partial discharge
pulse generator, designed and calibrated according to
the IEC60270 standard. Modern PD systems shall be
featured with built-in APLD to calibrate the amplitude
to the actual test and measurement setup.

4.4 Benefits of modern PD system

State of the Art PD systems shall be designed with a
built-in touch screen display allowing calibration and
commissioning without computer to allow easy and
fast expertise’s of partial discharge activities. High
resolution PRPD pattern and active noise elimination
through gating channel and variable selectable filters
to optimize the frequency ranges, provide particularly
accurate analysis. Current PD activities can be locally
evaluated thanks to local data presentation such as bar
graphs, oscilloscope views, time relation pattern, pulse
height distribution and phase resolved partial discharge
patterns:
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Fig. 8: Automatic pulse level detection

Fig. 9 : Partial discharge calibrator (10nC)
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Fig. 10: Oscilloscope Scope View in Persistance Mode
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Fig. 11: Real Time Live phase resolved partial discharge
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