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1.0 Achievement

1.1 ERDA Receives UCA Accreditation
for IEC 61850 Conformance testing
of Numerical Relays and Intelligent
Electronic Devices (IED)

ERDA is equipped with state-of-the-art
laboratory = for communication  protocol
testing of substation automation devices.
This laboratory is equipped with an array of
DNV-GL, the Netherlands, and supplied test
tools for complete conformance testing of
communication protocols as per IEC: 61850
- 5 to 10. ERDA is accredited by National
Accreditation Board for Testing and Calibration
Laboratories (NABL), a Government of India
Statutory Organization, for protocol testing
as per these standards under ISO/IEC
17025:2017.

ERDA is now authorized to perform IEC 61850
Conformance Testing in accordance with
the Users Group Quality Assurance Testing
Program Procedures as per globally acceptable
UCA International Users Group Edition 2 & 1
Server Accreditation.

Hence ERDA is now capable and competent for
testing of Intelligent Electronic Equipment /
Numerical Protection Relays / Bay Control Units
/ Bay Protection Units, Gateways, Transformer
Tap controller / changer, etc. with IEC 61850
Communication protocol as per Annexure-1 &
2 of MOP order No. 12/34/2020-T&R dated.
08.06.2021.

1.2 Mahatma Award 2022

The Mahatma Award is inspired by the spirit of
Mohandas Karamchand Gandhi, fondly called
Mahatma.

Mahatma Award recognizes and celebrates
impact leaders and change-makers across the
globe, who are making a social impact and
leading the way to a sustainable future.

ERDA for the first time has applied for award in
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‘Mahatma Award for Social Good and Impact’.
ERDA by virtue of demonstrating high order
of business excellence, has been adjudged
as a recipient of the award. The award was
presented at India International Centre, New
Delhi on 15t October, 2022.
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Mr. Brijesh Sachdeva receiving ‘Mahatma Award for
Social Good and Impact’ at India International Centre,
New Delhi

1.3 2" Digital Transformation Summit
& Awards 2022

Electrical Research and Development
Association (ERDA) by virtue of it’s contribution
in digital transformation, has been adjudged
as a recipient of the “Digital Transformation
Excellence” in Electrical & Power Category at
2nd Digital Transformation Summit & Awards
2022.

The award was presented to ERDA on 25%
November, 2022 at Mumbai.

ERDA received this prestigious award for its
exceptional use of digital technology in business
operations and setting the bar for innovation
and change by making customer service easier
and more fulfilling. With incorporation of ERP
in daily operations at ERDA, automization of
test reports, online test booking, online test
witnessing and tracking of ongoing testing etc.,
ERDA is meeting the customers’ expectation in
this digital age.

Digital Transformation Awards are conferred
to the companies those are leading the way
in digital transformation. With more than 100
leaders from across industries & organizations
and with more than 20 categories, “Digital
Transformation Summit” is a forum of the
companies who have made digitalization as
core in their organization.
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Mr. Anil Solanki receiving “Digital Transformation
Excellence Award”at 2" Digital Transformation Summit
& Awards 2022

2.0 R&D and Expert Services
2.1 Expert Services

2.1.1 Power Quality Measurement and
Assessment at Wind Power Plant as per
CEA Mandate

Power System section(TM4) of R&D Division
has carried out power quality measurement for
six numbers of Solar power plants at Gujarat
and Rajasthan sites. Measurement was carried
out at 220 kV Line 1 & Line 2 of 220/33 kV
point of common coupling, where metering
CT’s and PT’s were connected. Following power
quality parameters were measured as per CEA

guideline:
° Current Harmonics
° Flicker

o DC current injection

Measurement were carried out for duration
of one week. Based on measurement, power
quality profile of the plant was identified.

As per CEA mandates, renewable energy
developers have to submit the detailed report
to utility / LDC’s. ERDA conducted detailed
measurement based on CEA guidelines and
measurement report for the same was given
to customer for further submission to utility/
LDC's.

2.1.2 FEA Simulation of 3D Electric
Field Modelling (EFM) of 220 kV-120 kN
Insulator Assembly

With the rising demand of energy in our
day-to-day lives, power industry has seen a
definite rise in insulator requirement. Increase
in insulator requirement has led industrial
officials to tweak their design for best
possible performance. Virtual validation has
always been a popular choice to understand
the performance of product under stressful
conditions. Such validations are executed
using advanced software, based on FEM
formulations.
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ERDA performed a similar 3D EFM analysis
of silicon rubber composite 220 kV - 120 kN
Double Tension Insulator with Corona Ring and
Hardware assembly. The work involved detailed
modelling of insulator, hardware fittings and
corona rings. From the simulation, electric
field strength in and around insulator was
obtained. Maximum field strength and voltage
distribution along the length of insulator was
also achieved.
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Figure 2.1.2(a): Overall voltage distribution surrounding
insulator

Figure 2.1.2(b):Overall Electric-field Distribution
surrounding insulator

Figure 2.1.2(c): Electric-field distribution internal to
fiberglass rod & rubber weather shed material




Figure 2.1.2(d): Electric-field distribution internal to
fiberglass rod & rubber weather shed material
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Figure 2.1.2(e): Surface E-field magnitudes on
weather-shed material (External Surface)

Figure 2.1.2(f): Surface E-field magnitudes on weather-
shed material (External Surface)
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Figure 2.1.2(g): Surrounding E-field magnitudes on the
metallic end-fittings and corona rings

Figure 2.1.2(h): Surrounding E-field magnitudes on the
metallic end-fittings and corona rings

2.1.3 Diagnostic testing of HT motor and
generator

Case Study 1:

In one of the major offline testing activity, total
91 nos. of 6.6 & 11 kV motors were tested
offline for various parameters. Out of which
one motor of 3000 kW, 11 kV showed very
abnormal result related to insulation partial
discharge. Tan delta values of all the phases
showed high tip-up around rated voltage &
partial discharge values at rated voltage were
- R-phase:16400 pC, Y-phase:18900 pC &
B-phase:20190 pC.
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Figure 2.1.3 (a):Partial discharge activity in motors

during offline testing of motors (R, Y & B phase)
It was recommended to inspect the motor. On
opening the motor, impurities in form of white
powder observed in the overhang portion of
stator winding (as shown in Figure 2.1.3 (b)).
Motor was overhauled & again put it in the
service satisfactorily.

Al i r :
Figure 2.1.3(b):Stator overhang portion shows
impurities in white powder form

Case Study 2:

During offline testing of 66 MW, 11 kV generator
of 2015 make, high partial discharge activity
of 45000 pC was observed (as shown in Figure
2.1.3 (¢)). It was recommended to inspect the
generator.
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Figure 2.1.3(c): Partial discharge activity in R-phase of
Generator stator winding



Figure 2.1.3(d): Stator portion burning marks

On inspecting the generator, stator burning
marks were observed in the stator winding
& the customer was advised to consult the
manufacturer for the overhauling of the same.
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2.1.4 Root Cause Analysis of TDBFP-0OSG
shaft

Advance Material Section (TM1) of R&D division
has carried out the root cause analysis of
TDBFP OSG shaft for one thermal power plant.
The OSG shaft was coupled with gear box to
drive booster pump which takes water from
deaerator and feds to boiler feed pump. The
shaft was found broken in to two parts and
resulted in failure of gear coupling assembly.

Chemical composition of shaft nearly matched
with 36CrNiMo4 (equivalent SAE 4340/
EN24) steel grade with minor deviation in
Carbon, Chromium, Molybdenum and Nickel.
Microstructure of shaft showed tempered
martensite. The hardness of shaft sample
was observed similar at surface (239 HB) and
center (236 HB) which indicated that the shaft
was in through hardening and tempering heat
treated condition.

The detailed fractographic observation
indicated crack initiation at the keyway
region of shaft. The fracture surface showed
fatigue features such as beach marks, ratchet
marks. It indicated three distinct zones i.e.
crack initiation near keyway, flat appearance
propagation zone with fatigue marks/striations
(observed at high magnification in SEM) and
fibrous final fracture zone.

It was inferred from the detailed analysis
that the fracture of shaft occurred due to
mechanical fatigue. The crack was initiated
at keyway region and propagated inside the
shaft until the load bearing capacity of shaft
reduced with time and then sudden failure
occurred with formation of final fracture zone.
The observation of characteristic features
of fatigue failure i.e. initiation, propagation
fatigue marks (striations) and final fracture
zone indicated the fatigue failure of shaft.
The fatigue cracks might have initiated due to
fluctuating loading conditions on shaft during
continuous operation or during start/stop of
machine at the keyways region (which was
mechanically weak/stress concentrated area
due to corners). As the failure of shaft occurred
due to mechanical fatigue, it was recommended
to control fluctuating loading conditions during
operations and at the start/stop of machine. It
was also suggested to reconsider the design of
key and keyway region and ensure the proper
machining of key and keyway region to lower
the stress concentration factor.




Figure 2.1.4(a): Fracture surface of OSG shaft

indicating fatigue features; I: crack initiation, P: crack

2.2 Papers published

propagation and FF: Final fracture zone
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Figure 2.1.4(b): SEM micrograph of fracture

surface shows fatigue marks/ striations in flat crack
propagation zone
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Sr. . Conference / Organized
No. Ut SULhonS) Seminar/Journal by
1. | Failure Analysis of ACSR Dr. Vilas Gunjal, _
Conductor of Overhead Mr. Kartik Kulkarni, fgﬁ_fgmz)veﬁfg
Transmission Line - A Case Dr. U. N. Puntambekar, . CIGRE-GCC
2022, Riyadh,
Study Mr. Prashant K Moon, Saudi Arabia
Mr. Anup U. Lokhande
2. | Maintenance Practices and Dr. Nitin Shingne GCC Power - 2022,
i * ! th_ th
TesF M_e_thods for In’_\proylng Dr. Uday Puntambekar, daiedle N(_)vember CIGRE-GCC
Reliability and Service Life of . ; 2022, Riyadh,
X Dr. Satish Chetwani . .
Composite Insulators Saudi Arabia
3. | Sodium-ion battery: self- Mr. Vishal Vora GCC Power - 2022,
. g . / th_ th
sustained grid energy storage Dr. Vilas Gunjal, 14t-16 Ngvember CIGRE-GCC
for the GCC renewable . . 2022, Riyadh,
. . Dr. Satish Chetwani . .
energy integration Saudi Arabia
4, Smart Solar Inverter For GCC Power - 2022,
Smart Grid Mr. Asheesh Dhaneria, 14"-16" November )
Mr. Hardik Khambhadiya 2022, Riyadh, ClEREEge
Saudi Arabia
5. | Harmonics analysis of Mr. Vishal Modi, GCC Power - 2022,
different core materials used Mr. Darshan Gajjar, 14%-16" November CIGRE-GCC
in transformer Mr. Abeet Sekhar, 2022, Riyadh,
Mr. Kapil Sharma Saudi Arabia
6. | Electric Vehicle Supply Mr. Asheesh Dhaneria, IEEMA Journal, IEEMA
Equipment Mr. Hardik Khambhadiya October 2022




3.0 Knowledge Dissemination
3.1 ERDA Workshops

ERDA conducted one and two day workshops
during this quarter. The workshops contained
presentation on various topics followed by
practical demonstration and laboratory visit.
Participants from DISCOMs, TRANSCOs, Govt.
Utilities and other private organisations from
different states attended the workshops.
Workshops were organised on following topics-

1. Evaluation of flame proof enclosures

2. Energy conservation techniques in
industries and power plants

on Environmental Social Governance Management for
Industries

3. Performance evaluation of solar PV Modules
4. Evaluation of batteries

5. Power system studies, protection audit and
power quality measurement

Ms. Shefali Talati delivering lecture on Power Quality
Measurement at the workshop

3.2 Students Visit at ERDA

We at ERDA are always eager to share
knowledge however and whenever possible.
To achieve this purpose we organize industrial
visits every year for engineering students.
Here they visit our different laboratories,
which helps them in gaining valuable practical
knowledge.

Students from following mentioned
engineering colleges visited ERDA as a part of
their academic tenure.

NEWSLETTER

1. National Rail and Transportation Institute -
Vadodara

2. Om Engineering College - Junagadh
3. Government Engineering College - Dahod

4. Shri Labhubhai Trivedi Engineering &
Technology College, Rajkot

Glimpse of students visit at ERDA

4.0 Visit of Officials from Utilities

ERDA believes that the greatest asset of an
organisation is happy and satisfied customer.
During the last quarter officials from Paschim
Gujarat Vij Company Limited (PGVCL) and
Dakshin Haryana Bijli Vitran Nigam(DHBVN)
visited ERDA for their forthcoming

requirements.
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Team ERDA with officials from DHBVN during their visit




5.0 Letters of Appreciation

Positive feedback and appreciation letters
encourage us to keep working for our
customers’ satisfaction. Excerpts from certain
correspondence received are mentioned below.

5.1 Tamilnadu Transformers,
Tamilnadu

“..We are very delighted with the service
offered by ERDA with respect to smooth
execution, inter section co-ordination and
timely delivery of all the Test Reports. Due
to this prompt service from ERDA, we were
able to participate in all the Local tenders and
attained eligibility to supply transformers to
Tamil Nadu Electricity Board. *

A special mention to the entire transformer
team for their professionalism and commitment
towards fulfilling our testing requirements
smoothly. We are also happy to announce
that, ERDA will be our preferred lab for all the
forthcoming testing needs.

5.2 DGVCL, Surat

“...DGVCL is thankful to ERDA officials for
their kind co-operation regarding preponing of
audit sample testing date and submitting Test
reports quickly...”

6.0 HR Initiatives

6.1 Learning and Development

ERDA believes that the continuous improvement
comes through constant learning and by
sharpening knowledge, skills and competences
of the most important asset - the employees.

To strengthen the culture of continuous
learning at ERDA, HR section has organised
regular, ‘Train the Trainer’ Programmes for its
employees.

Glimpses of Train the Trainer training from
Oct-Dec, 2022.

6.1.1 Train the Trainer

ERDA has conducted following mentioned
three Train the Trainer programs from Oct-
Dec, 2022.

6.1.1(a) Expert Lecture on "“CIGRE
Session 2022 : Experience & Take Away”
by Dr. Nitin Shingne

Dr. Nitin Shingne from TM1 Advanced Materials
section of Research & Development division
conducted a session on “CIGRE Session 2022
: Experience & Take Away” on 14t October,
2022.
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Dr. Nitin Shingne from TM1 Advanced Materials section
delivering expert lecture on CIGRE session at ERDA

6.1.1(b) Expert Lecture on “IEEE
Authorship and open access Symposium”
by Mr. Shailesh Modi

Mr. Shailesh Modi from Power Systems section
of Secondary Equipment and Calibration
division conducted a session on “IEEE
Authorship and open access Symposium” on
20% October,2022.

Mr. Shailesh Modi from Power Systems section delivering expert lecture
on IEEE Authorship at ERDA

6.1.1(c) Expert Lecture on “Electrical
Safety, Earthing and Lightning” by Mr.
Shailesh Modi

Mr. Shailesh Modi from Power Systems section
of Secondary Equipment and Calibration
division conducted a session on "“Electrical
Safety, Earthing and Lightning” on 18%"
November, 2022.

Mr. Shailesh Modi delivering expert lecture on Electrical Safety, Earthing
and Lightning at ERDA




7.0 Participation in Exhibitions/
Conferences

7.1 Participation at CIGRE GCC
Power - 2022, Riyadh, Saudi Arabia

ERDA'’s officials participated in recently held
GCC Power - 2022 organised by CIGRE
in Riyadh, Saudi Arabia from 14%" - 16%"
November, 2022. Four Officials from ERDA
participated in the conference and presented
papers on five different topics. Dr. Vilas Gunjal
presented paper on ‘Failure Analysis of ACSR
Conductor of Overhead Transmission Line -
A Case Study’. Dr. Nitin Shingne presented
paper on ‘Maintenance Practices and Test
Methods for Improving Reliability and Service
Life of Composite Insulators’. Mr. Vishal Vora
presented paper on ‘Sodium-ion battery: self-
sustained grid energy storage for the GCC
renewable energy’. Mr. Asheesh Dhaneria
presented paper on ‘Smart Solar Inverter
for Smart Grid’ and ‘Harmonics analysis of
different core materials used in transformer’.

7.2 Participation at 17" IndiaDoble
Power Forum, New Delhi

Mrs. Harsha N. Shah from MLDE section
participated in recently organised 17t
IndiaDoble Power Forum on 7t — 8t December,
2022 in New Delhi. She presented a research
paper on “DGA-An efficient tool to detect
incipient fault in Transformer - Case Study”.
It describes three case studies of different
faults in Transformer and how DGA tool proves
to be an efficient tool to find any incipient
fault in transformer and to check the health
of transformer. Also, all the case studies
of transformer faults were interpreted by
different methods to ensure the diagnosis of
fault. The paper was jointly authored by Mrs.
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Harsha N. Shah, Mr. Jaydeep Sheth and Dr.
Uday Puntambekar.

17" IndiaDoble Power Forum focussed on the
challenges faced by electrical power industry
in its O&M space. It was mainly based on
Asset Management covering best practices,
challenges & solutions in Operation and
Maintenance of high voltage high Power assets.

Mrs. Harsha N. Shah receiving memento for her
participation in 17t IndiaDoble Power Forum
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