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Minutes of 18" Meeting of the Coordination Forum held on 25.01.2017 at Conference Room, Circuit
House, Rajkot

Venue: Conference Room, Circuit House, Rajkot
Date: 25" January 2017
Time: 11:30 AM

Shri S. T. Anada welcomed the members of the State Co-ordination Forum. The
meeting was then presided over by Shri Anand Kumar, Chairman, GERC who
welcomed the members of the Forum and reiterated the fact that the State Co-
ordination Forum has been constituted under the provisions of the Electricity Act,
2003 and is bound to function accordingly. Chairman further informed the Forum
that many new developments have taken place such as determination of generic
tariff for MSW projects, Small, Mini, Micro Hydro Projects, Wind projects after
issuance of discussion papers for the same. Chairman also asked the Forum to
emphasize on objective of consistent and quality power supply to end users at a
reasonable rate and accordingly enable such coordination amongst utilities to
accomplish the objective and also stated that the Forum can meet twice a year to
discuss important issues. Managing Director, Paschim Gujarat Vij Company
Limited welcomed the Chairman and Members of the Commission to Rajkot.

Thereafter, the discussion took place on the agenda items.

Agenda Item No. 1: Approval of the minutes of the 17" Meeting of the Co-
ordination Forum held on 27" May 2016.

Minutes of the last meeting was circulated to the members of the Forum and since
no comments on the minutes were received from any of the members of the
Forum, the said minutes may be confirmed. The Forum agreed to confirm the said
minutes.

Agenda Item No. 2: Action Taken Report on Minutes of the 171" Meeting of the
Co-ordination Forum.

Item No. 2.1: It was observed by the Commission that inspite of advice to
DGVCL to speed up the process of metering of DTs, still the progress is not upto
the mark as the number of DTs metered are very less compared to other three
DISCOMs. As per representative of DGVCL, the reasons for such slow progress
in metering of DTs, especially in JGY, AG-DOM and Industrial categories, were
shortage of material and manpower. While in GIDC and Urban categories DT
metering completed as per the current status is 97% and 92.5% respectively.
Representative of DGVCL also addressed the concern of the Commission about
less number of DTs metered in AG category feeders by updating the Commission
about latest status and stated that 68% DTs are metered. On a query about when
DGVCL plans to complete DT metering, representative of DGVCL informed the
Forum that it is planned to complete 100% DT metering in all categories of DTs
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latest by May 2017. The Forum was also informed by representative of DGVCL,
on inquiry from the Commission, that priority of metering of DTs is decided
based on category of feeders and thus industrial category is prioritized for
completing metering on DTs first. The Forum emphasized on the fact that such
priority should be based on loss level of the feeder rather than category of feeders.
On query about reasons for slow progress of metering of DTs for JGY feeder, the
Forum was explained that due to tribal and scattered area, DGVCL is lagging
behind other three DISCOMs in metering of DTs for JGY category. The
Commission directed DGVCL to devise a plan to complete DT metering and
bring the status at par with other three DISCOMs latest by March 2017, which
DGVCL agreed to. The Commission was also apprised with figures of
distribution loss levels of Industrial feeders in DGVCL license area which is
around 5% to 6% while it was also apprised to the Commission that in JGY
category highest distribution loss level is of 42%. The representative of DGVCL
addressing the query raised by Forum regarding how to reduce such loss level,
explained that by reducing feeder length by creating new substation, such loss
levels can be curbed. The Commission appreciated MGV CL for achieving 100%
DT metering for all categories of feeders. The Commission observed that in case
of PGVCL and UGVCL except for AG-DOM category, all other category feeders
have high rate of metering of DTs. MD PGVCL apprised the Commission
regarding reasons for less number of DTs meters in AG-DOM category and stated
that stiff resistance from Agriculture consumers is being faced and thus causing
slow progress in metering of DTs in case of AG-DOM category.

Thereafter, the issue of pilot study of Energy Audit of JGY feeders with high loss
was taken up for discussion. The Forum was apprised by representative of
PGVCL about the procedure being followed to conduct energy audit of JGY
feeders with high losses i.e. JGY feeders with high loss have been selected and
readings on selected DTs and consumers connected with such DTs are taken at
the same time and for the same consumption period. It was also informed to the
Forum that as a first step of such exercise, indexing of consumers is carried out
and in case of PGVCL consumer indexing including rural area is already
completed. The Commission inquired about negative loss in case of DGVCL, to
which representative of DGVCL informed that the same is on account of faulty
meters on DTs leading to such negative number. The Commission raised concern
about high loss of Urban feeder in case of UGVCL and stated that such high
losses of Urban feeder cannot be accepted and asked representatives of UGVCL
about steps being taken to curb such high losses. Representative of UGVCL
informed that energy audit exercise is being carried out on selected feeders and
period of such energy audit exercise is of March 2016 to October 2016 and results
of such pilot study will be visible from now onwards. The Commission directed
UGVCL to reduce losses on such urban feeders by 5%. The Commission also
Insisted that as 6 months data of selected feeders are available, study should be
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conducted to curb high losses and report on the study should be submitted to the
Commission. MD PGVCL apprised the Commission about reasons for such high
losses on JGY feeders and stated that theft has been a prime factor in such high
losses of JGY feeders. It was also informed that though feeder bifurcation is a
continuous exercise and in such scenarios consumers are not correctly transferred
during such exercise which is also one of the factor for such high losses of JGY
feeders. The DISCOMs were directed to select JGY feeders having loss greater
than 50% and try to reduce loss level of such feeders by 5% and carry out review
of such exercise during next meeting.

(Action: Four State Owned DISCOMs)

Item No. 2.3: The Forum was informed that a meeting with officials of SLDC,
GEDA and CEI was held on 23.12.2016 at the office of the Commission to
discuss the issue regarding monitoring of Renewable Purchase Obligation (RPO)
by the obligated entities i.e. distribution licensees, Captive Generating Plants and
Open Access consumers and Minutes of the said meeting is also circulated. It was
informed by Deputy Director (Legal), GERC that data base of CPP is not
available along with consumption data and such data is called for from the office
of CEl, being Electricity Duty collector from CPPs since such data is required for
monitoring of compliance of RPO. Representative from office of CEI clarified
that data regarding RPO fulfilment of CPPs are not available with CEI but captive
consumption data of CPPs are available with CEI. On a query, representative of
CEIl informed the Forum that Electricity Duty is levied on consumption from
CPPs and not on generation from CPPs. It was also informed to the Forum that
formats devised and discussed during the said meeting have been already
provided to office of the CEI, SLDC and distribution licensees. It was also
clarified that as decided during the said meeting on 23.12.2016, office of CEI will
provide details of Captive Consumers and captive consumption by such CPPs,
SLDC will provide scheduled energy data of Open Access consumers while
DISCOMs will provide wheeled energy data of CPPs i.e. energy consumption
from distribution licensees by such CPPs and Open Access Users to GEDA.
Moreover, GEDA will also continue seeking and collecting data from such CPPs
and Open Access Users for submitting its report to the Commission regarding
RPO compliance. GEDA will compile all such data and report to the Commission
with status of RPO fulfilment by such obligated entities at quarterly intervals. It
was also confirmed by DISCOMs that data regarding consumption from
DISCOMs, from renewable and from conventional sources in case of CPPs is
separately available with DISCOMSs and they will provide the same to GEDA and
to the Commission. Deputy Director (Legal), GERC also stated that as such data
from PGVCL in devised format is already received but MGVCL, DGVCL and
UGVCL are yet to submit the data in devised format and therefore requested
MGVCL, DGVCL and UGVCL to submit data in devised format at the earliest.
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Representative of GEDA also made a request to the Forum to create an online
portal for monitoring of RPO compliance to which the Commission informed the
Forum that work for creation of such online portal is already taken up by Forum
of Regulators which is in process and as a pilot project such portal will come up
In Rajasthan and based on the experiences it will be thereafter introduced in other
States including Gujarat.

(Actions: CEI, GEDA, SLDC, Four State Owned DISCOMs)

Agenda Item No. 3: The Forum noted the amendment made in GERC Supply
Code Regulations 2015.

Agenda Item No. 4: On a concern raised by the Commission regarding increase
in number of departmental electrical accidents, it was confirmed that due to lack
of implementation of safety measures by staff of DISCOMSs such numbers have
increased. Representative of office of CEI has also put some facts before the
Forum that electric works being carried out by contractors who have no electric
contractor license and DISCOMs are not even insisting for such licenses. It was
also informed that though work is being done by contractors, it is being
supervised by officers of DISCOMs. Representative of PGVCL stated that as
contractors work offline, number of accidents in those cases are less while staff
of DISCOMs work online and this causes higher number of departmental
electrical accidents. The Commission emphasized on duties of CEIl and asked CEI
to take necessary steps in respect of safety aspects including in case it is found
that DISCOMs are not following the safety measures. CEI can also arrange for
safety workshops at the office of the Commission to make DISCOMSs aware about
safety measures and safety practices to be followed and it will be the duty of CEI
to ensure that no electrical work is carried out by electrical contractors without
license.

Agenda Item No. 5: Representative of Asia Power Quality Initiative presented
issues related to power quality and their remedies. The presentation started with
overview of power quality and how it is useful to the system and power quality
pollutants. Technical terms concerned with power quality such as power factor,
reactive power, harmonics were also explained in detail. The Forum was also
briefed about impact due to poor power quality. Techno-economic impact in other
countries such as USA, Europe and Southeast Asia due to poor power quality
were also highlighted. Incentive mechanism for good power quality was also
emphasized as good power quality requires higher CAPEX. Various stapes taken
by other countries to curb issues related to power quality and improve power
quality were also briefed. The presentation ended with case study conducted to
find out impact of poor power quality, steps taken to improve power quality and
results of the same, various EA provisions related to power quality and
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recommendations to the Commission to improved power quality. On a query
about case study conducted in the State of Gujarat for the power quality issues,
representative of APQI informed that such study was conducted in 2011 on
collaboration with 11T Delhi and power quality issues were largely visible in Surat
areas with petrochemicals industries etc. MD, GETCO informed the Forum that
many steps are being taken to improve power quality from GETCO’s side such
as installation of 3000 MVAr capacitors and planning of installation of 600
MVAr capacitors in the system etc. MD, GETCO also highlighted the point that
the next steps requires deliberations are of power quality issues being faced in the
area of renewables. The Commission noted the presentation and thanked
representative of APQI for taking out time to educate the Forum about Power

Quality.
Copy of presentation is annexed herewith as Annexure I.

Agenda Item No. 6: The Forum noted the tariff determined by the Commission
for procurement of power by Distribution Licensees from Municipal Solid Waste
to energy projects and salient features of the Order.

Agenda Item No. 7: It was decided to discuss the said Agenda Item with Agenda
Item No. 12 as representative of GEDA was to present the status of RPO before
the Forum.

Agenda Item No. 8: The Forum noted the Order No. 2 of 2016 dated 30.08.2016
passed by the Commission for determination of Tariff for procurement of power
by the Distribution Licensees and Others from Wind Power Projects and salient
features of the Order.

Agenda Item No. 9: The Forum noted the Order No. 5 of 2016 dated 14.12.2016
passed by the Commission for determination of Tariff for procurement of power
by the Distribution Licensees from small, mini and micro hydro power projects
in the State of Gujarat and salient features of the Order.

Agenda Item No. 10: The Forum was apprised that the Discussion Paper for
determination of tariff for procurement of power by Distribution Licensees and
others from Biomass based Power Projects and Bagasse based co-generation
projects for the State of Gujarat was issued by the Commission and comments/
suggestions were invited from the stakeholders on or before 15.06.2016 and
public hearing for the same was conducted on 20.06.2016. It was also apprised to
the Forum that based on the order of Hon’ble APTEL and Hon’ble Supreme Court
directing the Commission to determine the fuel price for biomass based projects
with consideration of the scientific study of such fuel in the State and consider
the same for determination of tariff, the Commission has decided to conduct
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scientific study in the State of Gujarat by engaging third party organisation for
the same. The Commission also requested PGVCL to share available data, if any,
on Biomass-Bagasse price with the Commission so as to enable assistance to the
Commission for the same.

(Actions: PGVCL)

Agenda Item No. 11: MD, GETCO apprised the Forum about present
transmission network scenario, investment made in transmission infrastructure
capacity addition from 2002-03 to 2015-16, transformer capacity addition from
2002-03 to 2015-16, improvement in system availability, performance of
transmission system network. The Forum was also apprised about discrete system
operation in order to ensure secure and reliable grid operation in South and
Madhya Gujarat areas. Planning of Asset Addition and asset added as on
31.12.2016 were also highlighted before the Forum. Modernization of SLDC and
steps taken towards Smart Grid were also emphasized during the presentation.
While going through modernization of SLDC, the Commission asked SLDC to
educate the Commission about forecasting of renewables after completion of
tariff exercise. MD, GETCO also apprised the Forum about constraints of
transmission system network and steps being taken to overcome these constraints.
The Forum was also informed about Transmission Asset Management System to
which the Commission requested to MD, GETCO to educate the Commission
about the said system after completion of tariff exercise. The presentation ended
with status of ongoing transmission projects, impact of Renewable Integration on
transmission network.

Copy of the presentation is annexed herewith as Annexure II.

Agenda Item No. 12: Representative of GEDA informed the Forum about RPO
compliance status of obligated entities for FY 2015-16 and FY 2016-17 (up to
September 2016). The Forum was also apprised that to comply with the GERC
Notification No. 2 of 2015 which says RPO is applicable to Open Access users/
consumers and Captive Power Producers from 1 July, 2015, GEDA has obtained
list of Short Term Open Access users/ consumers from CEIl, SLDC, GETCO
comprising of 278 entities. Also, list of Captive Power Producers was also
obtained from CEI comprising of 107 entities having capacity of 5 MW and
above. It was also informed that 55 STOA obligated entities have submitted their
RPO compliance reports to GEDA for FY 2015-16, out of which 33 Obligated
Entities have fulfilled their RPO for FY 2015-16 and in case of CPPs, 29
Obligated Entities have submitted their RPO compliance reports to GEDA for FY
2015-16, out of which 23 Obligated Entities have fulfilled their RPO for FY
2015-16. The presentation ended with educating the Forum about efforts taken
by GEDA for monitoring of RPO for STOAs and CPPs.
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Copy of presentation is annexed herewith as Annexure I11.

Agenda Item No. 13: General Manager, GUVNL made a detailed presentation
on the power sector scenario in the State. It was informed that total installed
capacity based on conventional sources as on 01.04.2016 was 20081 MW and
during FY 2016-17 (up to December 2016) 250 MW capacity was added while
705 MW capacity was de-rated and thus as on 31.12.2016, total capacity was
19626 MW. Details about capacity addition during FY 2015-16 and FY 2016-17
(up to December 2016) was also shared with the Forum along with capacity
addition planned by 2018. Information on installed capacity of Renewable Energy
Sources, Demand Supply Scenario from FY 2015-16 to FY 2018-19, RPO
compliance status was also shared with the Forum.

Copy of presentation is annexed herewith as Annexure V.

The meeting was concluded with a Vote of Thanks to the Chair.

-Sd-
(Roopwant Singh, IAS)
Secretary
Guijarat Electricity Regulatory Commission
Gandhinagar
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Brief Outline

Power Quality and its top issues in India

Impact due to poor power quality — increase in apparent power (kVA) and
decreases true RMS power factor

Techno-Economic impact due to PQ issues

Steps taken by other countries to improve power quality

India Landscape in Power Quality

Case Study (Utility) — Impact due to harmonics and its mitigation

Recommended support from GERC to reduce the impact of poor PQ



Power Quality

Productive factor Customer Expectation Utility KPI Expectation
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* Least Outages

What is meant by Quality?
Who is responsible for Quality?

/ \ Improper or Costly Operation

supply
K / Safety issues
Designer :
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Failure of equipment or power




Power Quality

Power Quality is a measure of ideal power supply system.
Quality of Supply (QoS)

— Continuity or Reliability (24 X 7)

— Supply Quality

It looks into the
— Voltage magnitude
— Frequency

— Wave shape

QoS refers to maintaining a near sinusoidal voltage to a bus
at rated magnitude and rated frequency.



What is Power Quality ?

» “Power quality problem is any power problem manifested in
voltage, current, or frequency deviation that results in failure or

mis-operation of customer equipment”.
- Dugan et al (2000) , “ Electric Power System Quality”

Voltage Sags Electric Grid * Harmonics
Voltage Swells Utility . Waveform
Blackouts / Distortion
Brownouts Sk -+ ArcType
Transient LG -~ + Temporal
Inrush » Converter Type
Over current Nonlinear Loads  Saturation Type
Flickering Industrial / Commercial / » Analog/Digital

Residential Consumers switching
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Power Quality Concerns

Voltage Profiles
( Sag / Swell)

Transients
Harmonics
Flicker
Brownouts
Reliability



Power Quality Pollutants Defined

Categories Tvpical characteristics
Overvoltage transients:
Impulsive: Nanosccond: Sns rise time for << 50 ns

Microsecond: 1us rise time for 5Ons-1ms
Millisecond: O.1ms rise time for >1ms
Oscillatory: T.ow freq.: <SkH=z= for 0.3-50ms at O-4 pu
Med. freq.: 5S-500kH= for 20us at O-8 pu
High freq.: O.5-5MlIl= for Spus at O0-4 pu

Short duration voltage variations:

Interruption Momentary: << O.1pu for O.5 cycles-3 s
Temporary: << O.1lpu for 3 s-1 min
Sag Instantancous: O.1-0.9pu for O.5-30 cycles

Momentary: 0.1-0.9 pu for 30 cycles-3 s
Temporary: O.1-0.9 pu for 3 s — 1 min
Swell Instantancous: 1.1-1_.8pu for O.5-30 cvcles
Momentaryv: 1.1-1_4pu for 30 cyvcles-3 s
Temporary: 1.1-1_2Z2pu for 3 s-1 min

IL.ong duration voltage variations:

Interruption Sustained: O.0Opu for > 1 min
Undervoltages 0.8-0.9 pu for = 1 min
Overvoltages 1.1-1.2 pu for>= 1 min

Voltage waveform distortions:
IDC offset 0-0.1%6
Harmonics 0-100" H with O-20%% magnitude
Interharmonics 0-6 kH=z with 0-226 magnitude
Notching

Voltage fluctuations:
Intermittent < 25 Hz with 0.1-72 magnitude




Basics of Power Factor Correction

Power factor = cos ¢ = P [kW] / S [kVA]



Reactive Power Iin presence of harmonics

S = (VP2 + Q% + D?);

— S is apparent power, P is real power, Q is

reactive power and D is distortion power

 Cos¢ = power factor=P /S = kW / KVA

» Displacement power factor & distortion

power factor

° pf :P/S =P / (\/PZ + Q2 + D2) KVA =~ KW2 + KVAR? + KVAH?

KW = ACTIVE POWER

KVAR = REACTIVE POWER

o Tpf — Dpf X dpf KVAH = HARMONIC POWER



Power Factor under harmonic conditions

« The power factor has two components, displacement component
and distortion component and true power factor is defined as

Tpf = Dpf x dpf, where
Tpf is the true power factor, Dpf is the displacement power factor (cos¢)
and dpf is the distortion power factor.

dpf=1/{N(1+THD?2) x V(1+THD ,2)},

where THD,; is the total harmonic distortion in current and THD,, is the
total harmonic distortion in voltage.

|t is interesting to note that unity power factor is not possible in
the presence of harmonic distortion as dpf will have a value lower
than 1.0.
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Impact due to poor Power Quality

Poor PQ not only causes reduction in performance of the appliances / equipment but
also results into increased losses in system, failure of equipment, additional capacity
requirement and financial loss. (See details in Appendix 1)

Harmonics, one of the growing PQ issue, are caused by the non-linearity of customer
loads. Harmonics is a form of disturbance in electrical networks, which influences and
affects the operations of assets like transformers, feeders, protective devices, relays
etc. and cause inconveniences.

The operations of power electronic devices, digital technology, etc. produce harmonic
currents (due to non-linear operating characteristics) that lead to additional harmonic
power flow because of insufficient isolation and increases network’s total apparent
power demand while decreasing true power factor of the network.

Further, in today’s heavy non-linear load environment especially industry and
commercial buildings the power factor is no more conventional but should be true RMS
power factor that takes care of both reactive power demand due to fundamental
waveform and distorted waveform too.
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Techno-Economic impact due to PQ issues

Power Quality issue is also a financial problem, and not only a technical problem.

Some of the studies comprising of field surveys, industry’s interaction indicate approximately the
economic loss incurred due to poor PQ. Some of the key surveys and its findings are mentioned below:

Country Survey done by Economic Key Findings
loss incurred

Electric Power 119 to 188 PQ losses are average 12% of overall Power Disturbance losses.
Research Institute | billion 4% of surveyed companies reported annual PQ costs representing 10% or
in 200 more of their annual revenue.

Leonardo Power 150 billion ‘Industry’ sectors accounted for over 90% of this loss.
Quality Initiative in Dips and short interruptions account for almost 60% of the overall loss.

2007 The survey brings out that in 30% cases PQ issues are caused due to external
causes, but in 70% cases the problem lies within the business facility/user
premises.

Southeast | International 1 billion per Voltage dips and long interruptions contribute over 90% of overall economic
Asia Copper Alliance in | annum costs.
2012 No facility has a dedicated PQ monitoring system for the PQ parameters,
which prevents any thorough diagnosis.

PQ issues are creating real and disturbing effects on power distribution system, posing threat to end-
user productivity as well as equipment and therefore has become a global concern.

The importance of high quality (PQ) electricity supply has never been greater than it stands today for
digital economy.
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Group Expectations

Natural Quality and price
monopoly Possible
income ownership
and qualitv 1
Efficiency
and quality Monitoring

responsiblities

/ incentives

COMPANY

Profit
requirement

Profit

Source: Quality regulation in electricity distribution business, Lappeenranta University of Technology,
Tampere University of Technology, Finland



Capex / QoS conflict?

Providing higher quality will generally require higher costs — conflicting incentives

Regulatory system should provide guidance on what level of quality to choose =>
establishment of explicit quality regulation

Total Social
PQ costs Gosts Optimu

N~

Costs

Network costs — |

Quality

KEMA 2007



Steps taken by other countries to improve power quality

EUROPE

eBased on the Council of European Energy
Regulators (CEER) report on Quality of electricity
supply in 2011, 18 countries already having an
operational voltage quality monitoring system
in place.

eThe European Union has been a leader in
developing and implementing quality of supply
standards through its implementation of
European Norm EN 50160. Many countries have
used EN 50160 as the basis for their national
quality of supply regulations

SINGAPORE

eWith the increasing presence of high tech
industries in Singapore, the utility (PowerGrid
Ltd.) was facing new challenge on the
deliverables of supply, particularly power quality
in terms of voltage dip.

*The effective mitigating steps taken from plant
end side are:

¢ At the supply intake level, PQ solutions such as
Medium Voltage UPS, Dynamic Voltage
Restorer (DVRs), etc. can provide protection
for the entire plant

*Apply PQ solutions at the controls level of the
equipment. PQ solutions like Dip Proofing
Inverter (DPI), Momentary Line Protector
(MLP).

eJoint voltage dip tests with customers and
equipment manufacturers to determine the
controls susceptibility level of voltage-sensitive
equipment
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BRAZIL

eThey developed an economically viable PQ
meter and monitoring system on a low cost
basis and installed in specific PCC. Through this,
regular measurements is performed helping
maintaining PQ database.



India Landscape in Power Quality

In India distribution loss, AT&C loss and reliability indices (SAIDI,SAIFI etc.) are generally monitored by
regulators to determine DISCOM performance. However, Power Quality is not a parameter generally
considered when assessing the DISCOM health and their obligation to provide quality supply.

A study by Manufacturers Association of Information Technology (MAIT) and Emerson Network Power
(India) in 2009 shows that that Indian industries lost $9.60 billion in direct costs due to poor power
guality and operating environment related downtime. Another study performed by Wartsila India in 2009
estimated that India suffers a staggering loss of INR 1000 Billion, because of power disturbances,
primarily because of outages.

PQ equipment monitoring/measurement is at initial stage in India and depends on the regulation & its
compliance. Deploying PQ mitigating devices like Dynamic Voltage Restorer (DVR), Voltage Sag
Corrector, Active Power Filters (APF), Automatic Power Factor Controller (APFC), D-STATCOM, etc.
can reduce these losses to a considerable extent. Further, missions like ‘Make in India’ will further
support companies to manufacture PQ mitigation products in India.

As per Swachh Power report by Power Grid Corporation, the total estimated investment required in initial
phase for Power Quality improvement for the industrial, domestic and commercial loads is about Rs.
24,840 Cr. Having said this, it is high time now for regulators and utilities to make provision for PQ
measurement and strict adherence to them by different stakeholders.
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EA 2003 Provisions

Suspension of Distribution License when failed to maintain quality of
electricity(section 24 (1)(a))

CERC to adjudicate dispute with reference to PQ in Regional Grid system
between RLDC and Regional System users(Section 29(5))

SERCs to adjudicate dispute with reference to PQ in State Grid system
between SLDC and State System users (section 33(4))

District Co-ordination Committee to review the quality of power supply and
consumer satisfaction (Section 166(5)(b))

CERC to specify and enforce the standards with respect to quality, continuity
and reliability of service by licensees. (Section 79(1)(i))

Central Advisory Committee to advise CERC on matters relating to PQ
(Section 81(ii))

SERCs to specify and enforce the standards with respect to quality, continuity
and reliability of service by licensees. (section 86(1)(i))

State Advisory Committee to advise SERC on matters relating to PQ (Section
88(ii))
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Case Study (Utility) — Impact due to

harmonics and its mitigation

Problem Statement

A small town in southern India is fully inhabited with spinning mills. Due to usage of equipment like spindles,
electrical motors, lightning, etc., 80-90% load at spinning mills are non-linear that generates harmonics.

Generation of harmonics through all spinning mills collectively distorted voltage waveform and created high voltage

harmonic distortion in the utility distribution system. If the entire grid’s voltage is distorted, then other loads, even if
they are linear will be fed through a distorted voltage waveform that will have an impact on operation of such loads.

Solutions and Benefits

Detailed harmonic measurements were carried out at various spinning mills and compared with IEEE-519
standards. The results were alarming indicating that the voltage distortion within the town can be seen from 6 to 9%
THDv. These voltage harmonic distortions of 9% are very high.

When few of the spinning mills were decided to shut down, it was found that the distortion of voltage had drastically
come down to less than 4.5% at one of the nearby substation. Also, installation of passive filters will be an
appropriate solution in this kind of pollution.

Conclusion

It can be concluded that, harmonics generated by plants were so high that it polluted the entire utility network.

Apart from technical aspect, higher order harmonics will cause great financial loss to both industries and distribution
company. In order to meet today’s load requirement, grid has to be designed in that way. The utility concerned has
to deploy mitigating equipment simultaneously while making customers to observe discipline in power utilisation.
Apart from that, individual consumer should take the responsibility that harmonics in the system should not go
beyond certain limit.
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Recommended support from GERC to reduce the
Impact of poor PQ

PQ Measurement & Verification for Modern/Smart Grids

It is a popular adage that “what cannot be measured, cannot be controlled and thus improved”

For a more reliable smart grid, there is a need to adopt technologies such as advanced power quality

meters, wide-area power quality measurement, power quality enhancement devices for system component
and sensitive loads that can provide fast diagnosis and correction of PQ disturbances.

Harmonic control regulation with tariff incentive/penalty for HT customers

The present set of GERC Tariff Regulations does not provide incentive/ disincentive mechanism related to
quality of power. Suggested plan is to issue ‘Draft Model Regulation on Limits for Harmonics in the
Electricity Supply System to aid the Supply Code/Electricity Distribution Code issued by SERCs. This is to
be followed with tariff incentive/penalty mechanisms for entities which cause distortion of voltage-wave form
quality.

Consumer Advocacy effort of State Regulators

One of the apparent reasons of poor PQ is the lack of awareness and knowledge about the topic. In fact,
many of the industries are not even aware of various PQ issues like harmonics, flickers, etc. Therefore, in
order to make customers contribute to better PQ improvement, onus is certainly on the consumer advocacy
cell to promote and support PQ awareness through win win policies.

* Observing PQ Act Provisions

Electricity Act, 2003 has envisaged a set of provisions for specifying and regular monitoring of Power
Quality related parameters. Some of the Act provisions and its section Section 81(ii) & Section 88(ii),
(Section 166(5)(b)) mentions to advise and review the matters related to PQ. However, there has been
limited Supply Quality indices measured or reported even as there are standards and norms set.
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Appendix 1: Major impacts of poor
power quality

Increased losses in distribution system and electric machines, noise, vibrations,
over- voltages and excessive current due to resonance

Equipment overheating (transformers, motors, etc.) leading to their lifetime
reduction

Failure of capacitor banks

Unexpected power supply failures (breakers tripping, fuses blowing, etc.)
Damage to sensitive equipment (PCs, production line control systems, etc.)
Electronic communication interference.

Increase in running costs and associated higher carbon footprint.

Penalties imposed by utilities for deteriorating power quality environment.

Interruption of processes for several hours, wastage of raw materials, etc. in
automated industrial processes, namely, semiconductor manufacturing,
pharmaceutical industries, and banking etc.

Impression of unsteadiness of visual sensation induced by a light stimulus whose
luminance or spectral distribution fluctuates with time (flicker).

22



Power Quality

O Meectuton st e and vser
O Y eitation

Even “natural level” could not be
satisfactory for some end users
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http://www.arpalombardia.it/contrattidifiume/eng/htm/roll/lambro_b01.gif
http://www.arpalombardia.it/contrattidifiume/eng/htm/roll/lambro_b01.gif

Stakeholders in Power Quality

End user Equipment manufacturer

Installation company Utility

Designer Generation

« Not just 2 actors on the scene but several

And really just in time!
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Power Quality —
not always the same

 Different perspective

e ... even among the same group of
end users

P

Y /
RN

End users
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Way forward action plans

Industry may have to collect data concerning the impact of PQ on their
production. Also they may involve Academic Institutions for this purpose for
study and R & D.

Industries needs to form PQ forums involving consumer welfare Activists and
Academicians for identifying PQ related issues and to take up with Regulators
for redressal in line with EA 2003 provisions.

Industries needs to fund these activities.
SERCs may set up PQ monitoring committee in line with Orissa ERC

Government may set up District Coordination committee as envisaged in the
EA 2003, this may help improving PQ performance in Rural India

ERCs shall have to insist Utilities to install PQ monitoring equipment

Utility shall have to keep record on PQ related data, the same shall be
forwarded to ERCs

PQ performance of utility may have to be assessed by ERCs, penalty/reward
have to be taken into account while evaluating their Revenue Requirements.
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Impact of EE on PQ — Case of LEDs
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Impact of EE on PQ — Case of LEDs
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5*

Impact of EE on PQ — Case of LEDs

LED (10W) LAMP
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Impact of EE on PQ — Case of LEDs

LED (10W) LAMP
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Impact of EE on PQ — Case of LEDs

What happens to Demand !

» Take such 10 W lamps with 0.5 lag PF
and THD 166%, you need to make
provision of 0.0215 kVA per lamp

— 10 Crore LED bulbs need
100000000 X 0.0215 = 2150000 kVA = 2150
MVA
* If you had such lamps with 0.96 lag PF,
means 0.0111 kVA per lamp
— 1110 MVA need from supply grid

So right standard and call for right specification to ensure EE are real and not just HOPE
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CASE STUDY -1

PRODUCTIVITY IMPROVEMENT
AND REDUCTION IN SEC



PROBLEMS FACED BY THE PLANT

* Regular failure in a Steel Wire Rope Mill
— High Failure Rate of Motors
— High Failure rate of control cards
— Nuisance tripping of circuit breakers
— Failure of SWG

« SEC was 173 kWh/Ton
* Production cost — INR 1064 per ton
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HARMONICS
Before......

* High harmonic content — Vthd and Ithd

Vthd - Transformer A— 12%
Transformer B - 15%

Fumdssental (3]

1
Figure — 3A Vthd and Voltage waveform without harmonic filter at” o - - '_ _ ig N
Ithd - TransformerA—21% | =} o

Transformer B - 60% : -
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HARMONICS
After ......

o After installation of passive filter

Vthd - Transformer A— 2.1%
Transformer B - 1.2%

Hameniz Warer

Ithd - Transformer A—11.2%
Transformer B - 7.2%

Frequetey: 4980 2
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BREAK DOWN ANALYSIS

Component Failure Trend

Before HF After HF

Component |Ratings FY13 | APR13 | MAY13 | JUN13 | JUL13 | AUG13 | SEP13 | OCT13 | NOV 13
<3 KW 14 2 1 0 0 1 0 0 0
3-5 KW 11 1 1 0 0 0 0 1 0
No of Motors | 5-10 KW 2 1 1 0 0 0 0 0 0
Failed  |10-25kW| 4 4 2 1 0 0 1 0 0
>25 KW 2 3 1 0 0 0 0 0 0
Total 33 11 6 1 0 1 1 1 0
<1KW 4 0 0 0 0 1 0 0 0
No of Drives | 1-11 KW 45 2 1 0 1 0 1 0 0
Failed > 11 KW 7 1 1 0 0 1 0 0 0
Total 56 3 2 0 1 2 1 0 0
<1KW 9 0 0 0 0 1 0 0 0
No of PLCs | 1-11 KW 6 0 2 1 0 0 0 0 0
Failed > 11 KW 8 1 0 0 1 0 0 1 0
Total 23 1 2 1 1 1 0 1 0
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SUMMARY OF BREAKDOWN

ANALYSIS

Annual
. June-
failure rate Nov Extrapolated -
bef A | fail t
Component © c:-rer 2013 nhiial fetiure rja © Change in failure rate
Harmonic Cailure after harmonic
filter — FY c filter
2012-13
Motors 43 4 8 -81% Reduced by 81%
Drives 52 4 8 -85% Reduced by 85%
Decreased by
PLC's 22 4 8 -64% 64%

»Average monthly cost saving of 240,000

»Average increase in production time 98 hours per month
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SPECIFIC ENERGY CONSUMPTION
& PRODUCTIVITY

SPECIFIC ENERGY CONSUMPTION

Monthly Monthly
Parameter Average - Avg Jun- | % Change
FY13 Octl13
Finish Machine Production in tons 10935 11632 | P by 6.4%
KWH/Ton of Production (JSEB) 173 153 | 4 by 11.6%
Rs/Ton of Production 1064 951 | 4, by 10.6%
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FINANCIAL ANALYSIS

Financial Analysis

. - . Unit of
Part A - Reduction in specific energy consumption Measurement
Rs/Ton of Production in FY13 1,064.00 | INR/Ton
Rs/Ton of Production on 31.10.13 951.00 | INR/Ton
Net Gain in Rs/Ton of Production 113.00 | INR/Ton
If Avg Monthly Production remains 11,000.00 | Tons
Avg Monthly Monitory Gai INR
vg Monthly Monitory Gain 1,242.226.00
Average annual monitory gain - A INR
€ YE 14,906,714.00
Part B - Reduction in maintenance, repair and
replacement
Average monthly reduction in maintenance cost 240,000.00 | INR/Month
Annual reduction in maintenance cost - B 2,880,000.00 | INR/Year
Total (A+B) 17,786,714.00 | INR/year
Investment 9,800,000.00 | INR
Simple Payback 7 | Months
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CASE STUDY -2

Distribution Network Voltage Related
Power Quality Issues



Distribution Network Voltage

Issues Coca Cola
* Coca Cola — Leading beverage
manufacturer, one of the plant at Khurda,

Orissa

* Recelves power from 220 kV grid — 25 KM
from plant

« Same grid also supplies to traction load
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SLD of Grid Distribution System



Problem Faced

* Unscheduled power cuts and voltage
unbalance

» Un balanced voltage

Month Unscheduled Power cut Unbalanced Voltage Total No of
Occurrences
No. of Occurrences No. of Occurrences
January'14 10 9 19
February'l4 | 17 8 25
March'14 45 42 87
April'14 68 51 119
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Problem Faced ...contd

* Voltage variation — On 33 kV incomer
variation is from 26.7 to 34.2 kV

fC STD [Woltage: Fhase 1 - Fhase 2) W STD [Voltage: Phase 2 - Fhase 3) MIC STD (Voltage: Phase 3 - Phase 1)
340004 ) I,"]f‘.hf. A

U N HFHW'I'L,_IL

B

220004

=
30000+

280004

EF b 9Fm 26 Tue 2AM 5 AN SA N
25 Wan Jun 2012 Diate of sample

Selected Varanle: MIC ETD (Voltage: Fhase 1- Phase 2)
Bt B2R2012 17 47 35 From  &252012 174725 To o B2EZ01Z 023300
Bt 21800 (V) Waximurmn: 23000 (V) MU ;- 26700 4]
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Problem Faced ...contd

* Voltage variation — On LT Side incomer
variation is from 203 to 252 V

« SCADA recorded voltage dips as low as
20 Volts

IR o 4

ool e Bl it i

||I lh |' |.|I|'

LQZL R i*hw L "l'ﬂ WAL WW"”“”"“”"“W h l"l
7204+ Wf - | I-,u‘l.l,"’ I |

250

2104

28 Thu 24 Fn
dun 2012 Date of sampla
Selected Yariable 2 MYA Transformer STO (Yolane Phase 1)
Act B0 2 010500 From @ G T2072 120200 To G202 1902200
Act e 2AN A5 (V) Masd i I3 PR V) Mimimm - 703 39 W)
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Problem Faced ...contd

* Voltage Sags and Swells
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Problem Faced ...contd
* Voltage & Current Harmonics 4.3% &

| | - - -
Tahn LY T L2 EInLI Hin L2 GDinL3
o]
T
| 2 {
o
#
1
1]
L 1T I ["r'rll' THT IW’!]"']'F"‘I'TTlI'Ir-]] Fmp '|'|u‘| ik L : I B
T
=10
&
b
]
[l arK 26 Tue AR BAM 3AM
25 Mon Jun 201 2 Diate of sarn

» Voltage harmonics close to limit specified
by IEEE — 519 as 5%

» Current Harmonics on higher side
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Impact on Productivity and Financial

L.OSS

« With each interruption and event of power

guality, plant was facing production loss
Line runnin Production
time afterg Capacity per Load Actual | Monetary
SI No Line hour (No of Cases | LossinRs
power resume factor
\ . cases per Lost per event
in mins
hour)
1 Krones 15 1500 80% 300 3168
2 Maaza 12 1500 80% 240 2534.4
3 RGB 10 1500 80% 200 2112
4 Kinley 10 300 80% 40 422.4
5 PET- 15 933 80% 187 1970.496
140
Total Loss 10207
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Temporarily PQ Mitigation Adopted

» Use of DG set instead of grid power

 Use of UPS for critical machines — almost
1.8 MVA
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Annual Monetary Loss

« Annual loss Is through:
— Loss in productivity

— Additional cost due to continuous operation of
DG set

* Annual loss suffered by plant in terms of

loss in productivity and higher energy cost
IS INR 62.5 Million per year.
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18t Meeting of The Co-ordination Forum

Overview of Transmission Projects

Gujarat Energy Transmission Corporation Limited
[ An ISO 9001 : 2008 Company ]

25t January, 2017



Presentation Outline

v Development of Transmission Network

Quality of Power

Progress of FY 2015-16 & Planning of 2016-17

Modernization of SLDC

Step towards Smart Grid
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Impact of RE on State
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v Development of Transmission Network



Transmission Network Scenario - 2016

Type of Asset 400KV | 220KV | 132kv | 66/33kV

Substation (nos) 1503 1670
Tr. Line (Ckm) 4301 17847 5333 27987 55468




Transmission Infrastructure Capacity Addition

Investment (in Rs Crore)

2800
2300
e
&) 1800
~
1300
=
*
=
= 800
2
<« 300
-200 2002- | 2003- | 2004- | 2005- | 2006- | 2007- | 2008- | 2009- | 2010- | 2011-  2012- | 2013-  2014- | 2015-
03 04 05 06 07 08 09 10 11 12 13 14 15 16
emmCAPEX (inRsCr.) 180 | 146 | 148 | 208 | 201 | 476 823 | 1205 1850 | 2085 2149 | 2496 @ 2723 | 2655
FYP 10th 11th 12t (4 yrs)
Capex in Rs Cr. 882 6439 10023

(Exp- 12500)




Transmission Infrastructure Capacity Addition — Investment

Financial expenditure under R&M activity (in Rs Crores): 1672 Crore

Civil Renovation

Protection Svstem .. )
v Transmission line

o
S 4%
Obsolete
Equipment
26%
FYP 11th 12t (4 yrs)

R&M expenses in Rs Cr. 907 765




Transformer Capacity Addition - MVA

100000
91544
Q 90000
é 80000 % e
= 20000 ’ nbb(b‘ 68730
3 o< 62569
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‘IMVA 37568 | 38755 [40635.5| 41651 [43741.5] 45402 | 47817 | 49860 | 51645 | 56393 | 62569 | 68730 | 80113 | 91544
Y
Particulars FY 2015-16 Cumulative V0|tage wise MVA addition
(Addition)
MVA 11431* 91544 Particulars | 400KV | 220KV |132KV| 66KV |TOTAL
Capacity Ason 31.03.15| 11375 | 24740 | 7145 | 36853 | 80113
Ason 31.03.16| 13505 | 28690 | 8275 | 41074 | 91544




Energy (MUs) & Peak Demand (MW) catered
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Performance of Transmission System

% Transmission L.osses
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Source: Siemens Study: Scenario for optimizing Energy System, September 2013



Improvement in System Availability
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Gujarat Power System Operation — Key Indicators

2016-17 (Up to

Particulars 2014-15 2015-16 Dec-16)
Overall:
Installed Capacity in MW 23997.34 24924.16 25971.67
Maximum Gujarat Catered in MW 14005 (Oct’14) 14982 (Sept’15) 15142 (May’16)
Maximum Energy Supplied in a day (MUs) 311.850 335.697 333.556
Total Energy catered in MUs 96636 103133 78395
No of days when more than 2000 MW 137 213 167
demand variation
between maximum and
minimum demand was [TO€ than 3000 MW 20 28 23
Renewable:
Installed capacity of wind / Solar in MW 3542 /974 3933/1016 4419 /1113

. . : 5660 6447 (13.89 % rise)
Energy received from wind generation (MUs) (6.56 % of total energy) | (6.25 % of total energy) 6001
o

Energy received from solar generation 1475 1645 (11.52% rise) 1261

(1.71 % of total energy)

(1.59% of total energy)

Maximum wind injection in MW

2558 (July’14) / 3541.68

2726 (July’15) / 3932.73

3114 (June’16)

Maximum Solar injection in MW

771 (Mar’15) / 973.54

826 (Mar’16) / 1122

868 (Apr’16)

No of days when wind
injection variation

more than 1000 MW

94

116

97

between maximum and

minimum wind was more than 1500 MW

10

12

14




Monthly wind energy in MUs integrated in Gujarat Power

1500 System
1200
» 900
ol TLERE
0
Apr May | June July Aug Sept Oct Nov Dec Jan Feb Mar
2014-15 338 632 962 851 547 299 169 227 487 428 352 369
m2015-16 515 738 647 1197 | 720 330 258 427 494 277 418 426
B Upto Dec'l6| 500 992 | 1026 | 1041 908 631 255 259 389
Maximum wind injection during the month
3114
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2407
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2 1897
=
64 '
Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar
m2014-15 1270 2109 2480 | 2558 2505 2146 892 1496 1801 1837 1902 2322
m2015-16, 2108 2382 2318 2726 2313 1612 2182 1756 2301 1374 | 2033 1863
2016-17 2147 2920 3114 | 2931 2722 2206 1064 1897 2407




More than 1650 MW wind variation in a day
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Monthwise Solar energy integrated in system
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Apr May June July Aug Sept Oct Nov Dec Jan Feb Mar
02014-15| 139 139 120 96 100 105 123 116 126 128 130 153
02015-16| 152 161 126 95 104 130 150 127 139 147 143 170
m2016-17| 171 166 139 103 95 141 147 148 151
Monthwise maximum Solar injection in system
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MW

Unexpected Demand variation observed in 1st week of Oct-16

Load drop of about 1772 MW
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Expected load drop during Holly festival

12500

MW

10000

7500

T~
!

\..__ -
— NN TN 0N = e O D — o on
©c o ¢ 0o 6o 6 06 06 o ¢+~ —=———=—m=—="20a00aacaa «o
AR ] < ] ] ] ] ] ] ] ] ] ] ] ] ]
SN © = N en T N O >~ 0 N © —= & oen

Hours
—23-03-2016 —24-03-2016

The load drop and pattern was expected. Many machines were kept under

reserve shutdown.



Discrete system operation in order to ensure secure and reliable
grid operation in South and Madhya Gujarat area

« There are two units 220 MW each at KAPP connected with 220 KV power system of
South Gujarat. Both the units are under forced shutdown since long. KAPP Unit No. 1
(220 MW) is under forced shutdown from 11.03.16 and KAPP Unit No. 2 (220 MW) is
under forced from 01.07.15 (almost one and half year).

« Also, generally gas based units of States in South Gujarat (UGBPS -509 MW, GPEC -
656 MW, GSEG Hazira -507 MW connected to 220 KV system remains off bar due to
high variable cost.

« The gas based units at Jhanor and Kawas are running with partial generation i.e. around
20 to 30 % of their full capacity.

As a result, the following elements remain critically loaded:
1. 220 KV D/C Ukai — Kosamba line
2. 220 KV S/C Kosamba - Vav line
3. 220 KV D/C Jhanor — Haldarva line
4, 220 KV D/C Navsari (PG) — Navsari line
5. 220 KV S/C Asoj — Jambuva line
It is very difficult to permit the outages on above elements even for few hours. SLDC is
managing network reliability by curtailing short term open access, keeping few lines open .
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v Progress of FY 2015-16 & Planning of 2016-17



Asset Addition in FY 2015-16

Voltage Class

Substations

Transmission Lines

Planned Achieved Planned Achieved
400KV 1 1 510 249
220KV 5 5 1140 860
132KV 1 1 139 260
66KV 93 93 551 1556
Total 100 100 2340 2925




Planning & Status of FY 2016-17 as on 31.12.2016

Voltage Class Substations Transmission Lines Ckm
Plan Status Plan Status
400KV 1 0 544 229
220KV 1 0 763 690
132KV 2 0 116 87
66KV 96 17 1177 758
Total 100 17 2600 1764

R&M Planning & Status

Voltage Class Planning (MVA) As on 31.12.2016
400/220 500 315
220/132 700 300
220/66 1580 940
132/66 890 250+12.5(132/11)

66/22 25 30
66/11 2285 1552.5
Total 5980 3400




v Modernization of SLDC



Modernization of SLDC

Name of Project

Status

Target Date

Up gradation / Replacement of SCADA System For
Power System Operation.

Hardware & Software Installation
Completed. Real-time Data is live
on the system.

Done

Implementation of “Wind Generation Forecasting”
for Gujarat State.

Application Online

Done

Implementation of “Load Forecasting” for Gujarat
State

Technical Scrutiny Completed

May-17, Project
Duration — 2 yrs

Wide Area Monitoring System (WAMS) For Power
System Operation

Application online

Done

Analytics Software “On Line Oscillation Mode
Identification” from PMU data developed by T
Bombay.

Application online

Done

Analytics Software “Hybrid State Estimator” and
“Dynamic Security Assessment (DSA)” from PMU
data developed by IIT Bombay.

Estimator
under

Hybrid State
Commissioned
observation
Dynamic  Security Assessment
under implementation

and

Apr-17

Development of Energy Accounting and scheduling
software with Automatic Meter Reading (AMR)
solution.

Application online

Done
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v Step towards Smart Grid



Smart Grid Technologies - Adopted

Smart Grid technologies
adopted

Purpose

Status

Substation Automation System

Remote Control Operation

8 Nos. of substations completed: 220 kV
Shapur, 220 kV Lalpar, 220 kV
Kangasiyali, 220 kV Jarod, 220 kV
Vallabhipur and 220 kV Sartanpar, 220 kV
Atul, 220 kV Suva

Optical CT and merging units

Digital Substation

» Two pilot projects completed.

OPGW — The communication
highway & Replacement of
Conventional PLCC to FOTE

Bigger band width for data
communication

709.83 km of OPGW laid and 20
substations connected and commissioned.

GIS and Hybrid switchgear

Maintenance free and
economical on life cycle
cost basis

« 66/ 220 KV GIS adopted,
« 220 KV Hybrid at Sartanpar (Morbi)
and 220 kV GIS at Atul commissioned

High Capacity Conductor &
HTLS conductor

50% more capacity with
lesser transmission loss

AL 59 permanently adopted for 220 kV

Integrated Asset Management
System

Centrally Managed EPR
Solution

Transmission Asset Management System
(TAMS) in operation




Smart Grid Technologies — Under Implementation

Full digital substation with process bus

Conversion of conventional protection system into Substation
Automation System (SAS)

Line monitoring unit — to assess the maximum line capacity

SF6 switchgear with SCADA at 11 kV — to optimize the manpower
for operation.

STATCOM at distribution level for dynamic reactive power

Power transformer with easter oil at 66/11 kV class voltage — High
flash point to safeguard transformer from catching fire.



v Constraints in GETCO Network & Remedy



Congestion in South & Central Gujarat

Installed capacity of Gas based generating station in South & Central Gujarat area — 8309 MW

Gas based Available on-bar generation in MW
Generating Station Installed Capacity (Present condition)

Utran 510 0

Essar 300* 0

GSEG & GSEG Ext. 156+350 0

CLPI (GPEC) 655 0

Kawas (NTPC) 657 132
Jhanor (NTPC) 656 189

Sugen (Torrent) 1148 762
GIPCL 500 208
UNOSUGEN (Torrent) 382 0
Kakrapar (NPCIL) 440 0

Ukai (Hydro) 305 0

Ukai 850+500 764

DGEN 1200 0

Total 8309 2055

Note: (*) Essar PPA completed from July’16.

Owing to non availability of gas/merit order dispatch, installed capacity of South Gujarat Power
plants can’t be used optimally for real time power generation resulting in critical loading of many
220 KV elements.



Congestion in South & Central Gujarat

Power Flow
Name of Transmission Safe :
, Remedies
capacity 9
220 KV S/C Asoj — 180 200-
Jambuva 230 Short Term measures : (1-2 year):
22\? AT [Kesan o 180 200 [1] Up-gradation of 132KV Gotri substation
— vav to 220KV level : 2016-17
220 KV DIC Kosamba | 5y 104 | ox200 |[2] LILO of 220KV SIC Zagadia-Haldarwa
— Kim line at 220KV Zanor (NTPC) : (NTPC to
220 KV D/C Ukai - 2%180 | 2X180 provide drawings)
Mota Long Term measures .
220 KV S/C Wanakbori 180 180- |[1] Up-gradation of 220KV Vav substation
— Godhra 200 to 400KV level : 2018-19
220 KV D/C KAPP — [2] Creation of 400KV Chikhli & 400 KV
Vapi 2X180 | 2X215 Achhalia S/s ; 2019-20
220 KV D/C Kawas- [3] 220 KV D/C GSEG-Mota line (Severe
Icchapore 2X180 | 2X120 ROW problem)
132 KV S/C Karamsad




Ccongestion in South & Central Gujarat area

\
[ 132 KV S/C Karamsad - Nadiad ]%
[ 220 KV SIC Asoj - Jambuva j/f

[ 220 KV D/C Kosamba-Kim

[ 220 KV S/C Kosamba-Vav

[ 220 KV D/C Kawas - Icchapore 1/

[ 220 KV D/C Ukai — Mota (Bardoli)
[ 220 KV S/C Navsari - Bhilad

[ 220 KV D/C Kakrapar - Vapi




Congestion in Kutch & Saurastra Area

Power Flow in MW

Name of Transmission Lines Safe Actual Remedies

Loiling Loading

capacity
220 KV D/C Tappar-Shivlakha 2X180 2X200 | Short Term measures : (1-2 year)
220 KV S/C Shivlakha— 180 200 [1] 220 KV D/C Kalavad — Kangasiyali line : Dec-
Sankhari 180 180-200 17
220 KV S/C Shivlakha- 180 200 [2] 400 KV D/C Amreli — Kasor line : Dec-17
Charanka 70 80-100 | [3] 220 KV D/C Amreli — Visavadar line : Mar-17
220KV S/C Charanka-Deodar 70 20-90 | [4] 220 KV D/C Visavadar — Timbadi line
132 KV S/C Bhatia — Sikka (completed)
132KV S/C Khambhaia—-J’nagar [5] LILO of 132 KV S/C Gondal — Haripur at 220
400 KV S/C Chorania-Kasor 515 650 KU HIsEERRL S DEg-d
220 KV S/C Chorania-Salejada 180 opg | L2 e TEREUES
220KV S/C Jetpur-Gondal 180 200 [1] 220 KV D/C Bhatlaf Kalavad : .Mar—19
220KV S/C Jetpur-Shapur 180 180-200 | [21220 Ky D/C Chorania — Botad line : Mar-19
220 KV DIC Amreli —S’kundla | 2Xx180 | 2xez10 | [8]Creationof 400KV Kalavad : 2018-19
220KV S/C Hadala- 180 200 [4] Cérr:aatlon of 400 KV Keshod, Pipavav, Chhara,
Kangashiyali . 20 og.at substation : 2019-20 |
132KV S/C Nyara-Vjadi - 80 [5] Creation of 220 KV Veraval, Rajula,

132KV S/C Nyara-Vikram

Large voltage variation problems observed at 220 KV
Kansari, Timbdi, Savarkundla, Visavadar, Mahuva,

Bhatia, Keshod, Gondal, Lalpar, Sagarpara.

Khambhalia : 2018-19

[6] Provison of STATCOM at 220 KV Timbdi:
2017-18

[7] Provision of installation 1X5,1X2.5 & 1X10
MVAR capacitor banks at various 66 KV
substations : 2017-18




Congestion in Kutch - Saurastra area

[ 220 KV S/C Shivlakha-Charanka-Deodar

NSt
[ 220 KV S/C Shivlakha-Sankhari 3
’ {3{3 3 [ 220 KV S/C Chorania-Salejada J
L3 &N

3 ® 2 IS ; 1%’} KV S/C Bhatia - Sikka | o
® ® {} ‘?.
@@@ R < @ 15 B 132 KV S/C Nyara-Vajdi
Py g5 220KV S/C Hadal- }
| 220 KV S/C Tappar-Shivlakha Kangashiyali
L g 3
Y

® 3

[ 132 KV S/C Khambhaliya
Jamnagar

[ 132 KV S/C Nyara-Vikram

\

220 KV S/C Jetpur-Gondal
@ Wind Generation

[ 220KV S/C Jetpur-Shapur

|\

It Solar Generation




Weakness & Constraint in GETCO network & remedies

Low & High voltage condition

Remedies
[A] 2016-17-18

» 1X5 MVAR / 1X2.5 MVAR Capacitor Bank at 198 Nos. of existing
66 KV susbtations.

» 1X10 MVAR Capacitor Bank at 38 Nos. of 66 KV susbtations.

» 220KV, 25MVAR bus reactors at 18 Nos. of 220 KV substations

[B] 2017-18

» Installation of 220KV, + 120 MVAR SVC/STATCOM at 220 KV
Timbdi substation. (Tender placed)

[C] 2019-20

» Installation of 220KV, + 120 MVAR SVC/STATCOM at 220 KV
Sagapara substation.

T

Substation Min | Max
) éi(\)/:r\k/undla 1871250
220 KV Vartej 189 256
220 KV Keshod 189 | 240
220 KV Timbadi 184 245
220KV Kansari 189 | 251
r 220 KV Otha 186 244
" 220 KV Shapur 185 243
220 KV Sagapara 185 259
220KV Navsari 200 232
—"| 220 kv vapi 210 | 241
[ 220 KV Bhilad 202 238
220 KV Chikli 200 234
v
A
A
v




Congestion in North Gujarat

Power Flow in MW

Name of Transmission Lines Safe Remedies
. Actual
LoEling Loading
capacity
220 KV S/C Vadavi — 180 230 Short Term measures
Chhatral 2X70 2X90 | [1] Upgradation of 66 KV Santej
132 KV D/C Ranasan — Vatva to 220 KV Santej : 2016-17
(Due to reduction in [2] Upgradation of 66 KV Barejdi
generation from to 220 KV Barejdi substation
Gandhinagar TPS, Dhuvara : 2016-17
& Vatva Gas based stations Long Term measures
owing to merit order [3] LILO of 220 KV DI/C
dispatch) Gandhinagar - Chhatral
220 KV D/C Khanpur — 2X180 2X190 substation at 400 KV Vadauvi :
Dehgam 2X70 2X100 2018-19
132 KV D/C Ranasan — [4] 220KV 25MVAR Bus reactor
Sabarmati have been planned

(Due to power drawl by
Torrent utility)

220KV Tharad, Deodar, Bhutiya,Radhanpur,
Sankhari, Mehsana, S/s having 235-253 KV




Congestion in North Gujarat

[ 220 KV D/C Khanpur - Dehgam

[ 220KV S/C Vadavi - Chhatral

[ 132 KV D/C Ranasan - Sabarmati

132 KV D/C Ranasan - Vatva }




V Impact of RE on State



RE Integration

All the RE capacity is being integrated with State (STU) network and consumed
within the State, baring few solar capacity under Gol scheme tied-up with SECI. Not
a single RE project in Gujarat is directly connected with ISTS network. Installed RE
capacity (as on 30.11.2016) in Gujarat is as under:

Sr. No. Type of RE Capacity in MW
1 Wind Power 4307 MW
2 Solar Power 1122 MW
3 Bio-Mass Power 41 MW

Now, various RE (wind + solar) developers have applied connectivity / LTA
applications for ISTS connectivity from proposed RE projects located in Gujarat. As
per discussions held during 24th Meeting of WR constituents for Connectivity &
LTA applications on 21.12.2016 at New Delhi, following RE developers have
applied connectivity of ISTS system for their RE projects located in Gujarat:



RE Integration in ISTS Network

Sr. Name of Developer Location Type Capacity | Nearby ISTS Voltage
No. in MW Substation Class
1 | Gamesa Renewable Pvt. Ltd. Mathak, Kutch Wind 100 220 KV
2 | Orange Rajkot Wind Power Pvt. Ltd. Gadodar, Kutch Wind 100 220 KV
3 Inox Wind Infrastructure Services Ltd. Bhachau, Kutch Wind 500 220 KV
4 | Gamesha Renewables Pvt Ltd. Gadodar, Kutch Wind 300 400 KV 220 KV
5 | Ostro Kutch Wind Pvt. Ltd. Bhachau, Kutch | Wind 300 Bhachau 220 KV
6 Renew Power Bhuvad, Kutch Wind 400 220 KV
Ventures Pvt. Ltd

7 Guijarat Floro Ltd Maliya, Rajkot Wind 300 220 KV

Sub Total...1.... 2000
8 Inox Wind Infrastructure Dayapar, Kutch Wind 500 220 KV
9 | Adani Green Energy Ltd. Khavda, Kutch Wind 500 220 KV
10 | Suzlon Power Infrastructure Ltd. Baranda, Kutch Wind 250 220 KV
11 | Suzlon Power Infrastructure Ltd. Fulra, Kutch Wind 250 220 KV
12 | Orange Rajkot Wind Power Pvt. Ltd. Hajapar, Kutch Wind 100 765 KV Bhuj 220 KV
13 | Inox Wind Infrastructure Services Ltd. Kotda, Kutch Wind 500 Pool 220 KV
14 | Ostro Kutch Wind Pvt. Ltd. Kutch Wind 300 220 KV
15 | Adani Green Energy Ltd. Khavda, Kutch Wind 1000 400 KV
16 | Adani Green Energy Ltd. Khavda, Kutch Solar 750 400 KV
17 | Wind World (India) Ltd. Kutch Wind 500 220 KV

Sub Total...2.... 4650

Grand Total in Kutch... 6650




ISTS Netwrok for RE integration

1) Kutch Area:

Based on geographical locations, CTU have proposed 2 Nos. of 400/220 KV substations in the area
along with connectivity with 400 KV ISTS grid as under:

1) 400/220 KV, 2 x 500 MVA Khavda substation
- 400 KV D/C Khavda — Bhuj Pool line
2) 400/220 KV, 2 x 500 MVA Lakadia substation
- LILO of both circuits of 400 KV D/C Bhachau — EPGL line at Lakadia s/s

2) Banaskantha Area:

Considering 700 MW solar connectivity / LTA proposal by GPCL at Radhanesda in Dist,
Banaskantha, CEA / CTU has proposed 400/220 KV substation at / near Radhanesda under ISTS.
Accordingly, following transmission scheme is proposed to be developed near Radhanesda area
under ISTS scheme:

1) 400/220 KV, 2 x 500 MVA pooling station at / near Radhanesda, Banaskantha
- 400 KV D/C Radhanesda pooling station — Banaskantha Pool line

3) ISTS schemes in Maharashtra:

Various wind developers with around 2900 MW wind power capacity (1000 MW in Parli + 1200 MW
Osmanabad + 600 MW Solapur + 100 MW Kolhapur) have also applied ISTS connectivity for their
wind projects located in Maharashtra. Accordingly, following transmission scheme is proposed:

1) 400/220 KV, 2 x 500 MVA Latur substation
- 400 KV D/C Latur — Solapur (PG) line (Quad)









Detail of the approved CSR activities/ projects completed and
under execution in FY 2016-17 onwards

Sr. ] . Sector/ Estimated
Project Tr. Circle Status
No Segment Amount (Rs.)
Providing facilities for Grave yard of Sheri .
: : Community
1 |Gram Panchayat, Tal. Mahudha, Dist. Nadiad 7,59,428 Completed
Welfare
Kheda.
Construction of school building in Bill
2 |primary school at village Bill Tal: Baroda, | Jambuva Education 23,23,608 Completed
Dist. Baroda
Leadership Enrichment of Adolescents
through Assessment & Development
(LEAAD)’ by ‘Foundation for Capacity
3 |Building (FCB)’, Vadodara in Primary Jambuva Education 2,25,000 Completed
Schools, Jambuva, renovated and
developed by GETCO in past & GEB
School, Vadodara.
Construction of compound wall at Primary : :
4 . . A Educat 12,60,891
School, Village Lakhapar, Tal: Anjar njer Heation Completed
C(?nstructlon of Community Ha_II in | 90 % Work
5 [primary school at Rupakheda village, Tal. Jambuva Education 20,00,000 done

Zalod, Dist. Dahod.

472



Detail of the approved CSR activities/ projects completed and
under execution FY 2016-17 onwards

Tr.

Sector/

Estimated

Sr. No Project . Status
J Circle Segment Amount (Rs.)
Construction of High Mast & light Fixture :
. . . Promotion of .
6 [for cricket ground at village Ratnal under Anjar Sports 32,97,668 Under Tenderization
“Ratnal Sports Club & Charitable Trust” P
Construction of civil amenities at Village
Bhachunda, Tal. Abdasa, Dist. Kutch .
7 - Increasing the depth of existing pond Anjar Community Completed
Welfare 25,34,646
- Compound wall for cemetery
- Community centre
Construction of civil amenities at Tal.
Gariyadhar & Mahuva of Dist. Bhavnagar Community 9,28,200
8 . ' Amreli Includin 30 % Work done
- RCC Overhead Tank in place of ! Welfare (Including ’
Underground water Sump in Paravadi consultancy
g P ' charges of 2%)
Providing computers at ‘Shrimati G C
Bhungani Kanya Vidh nkul’ hri
9 u_ gan! 4 _ya \dhya Sa _u under Sri Amreli Education 4,29,000
Umiya Educational Trust at village
Lathidal, Tal. Botad Under Tenderization
Supporting Blind People’s Association
10 [(India) to provide computers for their Nadiad Education 1,20,000

laboratory.
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Detail of the approved CSR activities/ projects completed and
under execution FY 2016-17 onwards

Sr.
No

Project

Tr. Circle

Sector/
Segment

Estimated
Amount (Rs.)

Status

11

Implementation of Leadership Enrichment
of Adolescents through Assessment &
Development (LEAAD)

‘LEAAD - Ek Pahel’ by ‘Foundation for
Capacity Building (FCB)’, Vadodara in 7t
standard and

‘LEAAD- Ek Pahel Advanced’ in 81 to
11t standard of Primary Schools, Jambuva,
renovated and developed by GETCO in
past & GEB School, Vadodara.

Jambuva

Education

10,00,000

30 % Work done

12

Providing 3 Nos. of 50 seater school buses
for schools under Gujarat State Tribal
Education Society (GSTES), Tribal
Development Department to facilitate
students for regular pick-up/drop facility
from the nearby town/ village to the school
premises.

Chhotaude
pur &
Dahod

Education

60,00,000
(Rs. 20,00,000
Lakh per Bus)

Under Implementation

Total

2,08,78,441
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High Performance Conductor - AL-59

Conductor



Hybrid Switchgear at 220 kV Sartanpar



Gas Insulated Switchgear at 66 kV Shastrimedan



Equipments arrangements in GIS



Status of Ongoing EHV Transmission Line

SR NAME OF LINE & Length co\ivnc:)rllgte Target Remarks/Constraints
NO. (Type of Conductor) (CKM) din %

A | 400kV SCHEME
400kV Mundra - Hadala LILO to

1 | Halvad with ACSR Twin Moose 89.40 56% Mar-17
Conductor

5 400kV D/C Vadinar(Essar)-Amreli 939.20 2804 3 Tender of Pkg Il to be
with ACSR Twin Moose Conductor ' 0 invited at Risk & Cost.
400kV D/C Mundra - Zerda Line

3 | No.1 with ACSR Twin Moose 664.00 | 33% Dec-17 V\r/oIbTe/m Sse"ere RoW
Conductor P
400kV D/C Amreli - Kasor line

4 | with ACSR Quad Moose 47055 |  68% Dec-17 V\r/oIbTe/m ‘Q;e"ere RoW
Conductor P
400kV D/C Varsana - Halvad Line 0

> | with ACSR Twin Moose conductor 237.19 31% Dec-17 | WIP
400 kV D/C Charanka — Veloda

6 | (Sankhari) line with ACSR Twin 199.24 91% Jan-17 WIP
Moose conductor
LILO of one ckt. of 400kV D/C

7 | Vadavi-Zerda line at Veloda 29.30 59% Mar-17 WIP

(Sankhari) S/s




Status of Ongoing EHV Transmission Line

ilFé)' NAME OF LINE & Length Work Remarks/

(Type of Conductor) (CKM) compcI;Ot edin  Target Constraints

LILO of one ckt. of 400kV D/C
8 | Kosamba-Chorania line at 400kV 90.00 58% Dec-17 | WIP
Sanand-Il GIDC S/s

Interconnection of One circuit of

400kV D/C Jhanor-Navsari line with 0 Line charged on
¥ | One circuit of 400kV D/C Ukai- L 100% 1 Apr-16 1 7 042016
Kosamba line.
10 LILO of 400kV D/C Vadinar-Hadala 2 76 63% June-17 | WP

Line No.1 at 400kV Kalawad S/s

LILO of 400kV D/C Vadinar-Hadala 0
11 Line No.2 at 400kV Kalawad S/s 1.63 69% June-17) WIP

LILO of one ckt. of 400kV D/C
12 | Kosamba-Chorania Line at 400kV 46.00 36% June-17 | WIP
Pachchham S/s

400kV D/C Wanakbori-Soja line (Pkg-

13 1) 121.76 44% WIP
14 g)OkV D/C Wanakbori-Soja line (Pkg- 91 41 19% WIP
15 | 400kV D/C Soja-Zerda line (Pkg-1) 133.66 33% WIP

16 | 400kV D/C Soja-Zerda line (Pkg-2) 135.26 23% WIP




Status of Ongoing EHV Transmission Line

Work
NAME OF LINE & Length : :
Sr. No. (Type of Conductor) (CKM) comp(l)/e:ed in Remarks/ Constraints
LILO of one ckt. of 400kV D/C :
0)
17 Ukai-Kosamba line at 400KV Vav S/s 62.00 11% A/T issued on 09.12.2016.
LILO of one ckt. of 400kV D/C :
0
18 Jhanor-Navsari line at 400KV Vav S/s 20.00 5% A/T issued on 09.12.2016.
19 400kV D/C Hadala-Shapar line 124.34 6% WIP
20 | 400kV D/C Bhogat-Kalawad line 260.57 5% LOI issued on 16.09.2016.
21 400kV D/C Bhachunda - Varsana line| 276.16 5% LOIl issued on 29.12.2016.
B 220kV SCHEME
1 220kV D/C GSEG(Hazira) - Mota 111.06 48% QR opened and Tender under
line with AL-59 Conductor ' ° scrutiny for balance work.
220kV LILO at Kukma S/S from one
2 Ckt. of Shivlakha - Nanikhakhar line|  34.00 67% WIP
with ACSR Zebra conductor
3 | 220kVDIC GPPC- Dhokadavalline | g; ¢, 100% | Line charged on 11.09.2016.

with ACSR Zebra conductor




Status of Ongoing EHV Transmission Line

ST NAME OF LINE & Length cc}/rvnotte Target Remarks/ Constraints
No. (Type of Conductor) (CKM) g ir?% g
4 | oith AL condnctor e "] 10400 | 53% | Deed7 | T e ROW
5 | ACSR Zebra conducor | 19000 | 41% | Decd7 | T Evere oW
6 | mith AL5S conductor | 7600 | 74% | Mara7 | L REETE RO
220kV D/C Kalawad - Kangasiyali 0 W | P/ Severe RoOW
8 line with AL-59 conductor 11188 3% June-17 problems
LILO of 220kV Kasor — Botad S/C Line commissioned on
9 | at Dhuvaran CCPP-III with ACSR 81.24 100% Mar-16
27.04.2016.
Zebra conductor
220kV Jamnagar - Jetpur Line No.2
10 | LILO at Sikka with ACSR Zebra 120.00 17% Mar-17 | WIP
conductor
Termination of one D/C line of
220kV Achhaliya-Jambuva line at 0
1 Wankatpura (Jarod) S/S with 68.39 69% Mar-17-1 WIF
ACSR Zebra conductor
12 220kV D/C Visavadar - Timbdi line 180.06 100% June-16 Line commissioned on

with AL-59 conductor

31.08.2016.




Status of Ongoing EHV Transmission Line

Sr. NAME OF LINE & Length CLYrVn(;)rll;te Target Remarks/ Constraints
No. (Type of Conductor) (CKM) din %

220kV Vadavi-Chhatral line LILO at 0
13 220KV Santej S/s 50.66 61% June-17 WIP
14 ﬁﬁgk\/ D/C Vadavi-Sanand DFCC 61.08 2504 June-17 WIP
15 | 220kV D/C Botad-Chorania line 103.24 17% Dec-17 WIP
16 | 220kV D/C Jamnagar-Hadala line 139.14 82% Mar-17 WIP

220kV Amreli-Dhasa line LILO at

0 -
17 290k\ Botad S/s 99.88 40% June-17 WIP
4x11.323

LILO of 220kV Sankhari-Jangral line + 0

181 at Veloda (Sankhari) S/s ox3.207| 9% Mar-17 WiIP
=51.886
Line charged upto first
19 ﬁigkv D/C Kasor-Herang (DFCC) 38.63 100% Mar-16 location of Herang S/s on
06.01.2016.

20 | 220kV D/C Visavadar-Amreli line. 132.06 91% Feb-17 WIP
21 ?égé\é)[)ﬁe*(hera'“'Dhare""ada 53.36 |  47% June-17 | WIP

LILO of 220kV Karamsad-Ranasan Line charged on

0 -

22 | line at 220KV Barejadi Ss. 1536 | 100% une-16 | 41 05.2016.
93 220kV D/C Botad-Parabadi (Ajmer) 127120 9506 Jan-17 Heavy Row (Deposit

line

work)




Status of Ongoing EHV Transmission Line

Sr. Work
NAME OF LINE & Length .
No (Type of Conductor) (CKM) complete Target Remarks/ Constraints
din %
24 ﬁﬁgk\/ D/C Soja-Journang (DFCC) | 13 150 | 45% | June-17 | wWiP
25| 220kV D/C Mitha-Becharji line 59.000 100% Dec-16 | Line charged on 26.12.2016.
220kV D/C Palanpur-Amrigadh 0 )
26 DECC Line 80.000 26% Dec-17 | WIP
57 i?r?:v D/C Gavasad-Bhayali DFCC 46.420 8704 Mar-17 | Wip
220kV LILO to Jhanor S/s from 0
28 220kV Haldarwa-Zaghadia Line 14.000 >4% June-17-1 WIP
LILO of 220kV S/C Kasor-Vartej line
and 220kV S/C Karamsad-Vartej line 0
29 at 400kV Pachchaam S/s on M/C 38620 32% June-17-1 WIP
tower
LILO of 220kV Radhanpur-Mehsana 0 Line work completed with
30 line at Veloda (Sankhari) S/s. 62198 95% OPGW cable.
Interconnection of One circuit of
31| 220KV D/C GSEG-Kosamba linewith) 4 554 | 15005 | June-16 | Line charged on 23.05.2016.

One circuit of 220kV D/C Essar-
Ichhapore Line




Status of Ongoing EHV Transmission Line

Work
Sr. NAME OF LINE & Length .
No. (Type of Conductor) (CKM) corir;]pclyeoted Remarks/ Constraints
LILO of both circuit of 220kV D/C 0 .
32 Jamanwada-Varsana line at Bhachunda S/s 83.388 100% | Line charged on 10.06.2016.
LILO of both circuit of 220kV D/C Nyara- 0
33 Thebda line at Kalawad S/s 20.800 26% WIP
LILO of one circuit of 220kV D/C
34 | Achhaliya-Wankatpura line at 220kV 167.640 37% WIP
Kawant S/s
Ckt No. 1 test charged on
35| 220kV D/C Bechraji-Maruti Suzuki Line 2.182 100% | 08.12.2016 & Ckt No. 2 test
charged on 16.12.2016
LILO of one circuit of 220kV D/C 0
36 Kadana-Godhara line at 220kV Zalod S/s 124.000 13% WIP
LILO of one circuit of 220kV D/C
37 | Akrimota-Nakhatrana line at 400kV 51.700 38% WIP
Bhachunda S/s
LILO of one circuit of 220kV D/C Hadala- .
0
38 Sartanpar line at 220kV Wankaner S/s 12.880 oY% L Ol issued on 28.07.2016.
39 | 220kV D/C Radhanpur-Sankhari line 95.640 14% LOI issued on 20.08.2016.




Status of Ongoing EHV Transmission Line

Sr. NAME OF LINE & Length ccxvnotte Remarks/ Constraints
No. (Type of Conductor) (CKM) P
din %

LILO of 220kV D/C Nyara-Thebda 0 :
40 line at Moti Gop S/s on M/C tower 59.360 5% LOI issued on 29.09.2016.
41 | 220kV D/C Bhogat-Moti Gop line 138.960 5% LOI issued on 29.09.2016.
42 | 220kV D/C Chorania-Salejada line 134.540 5% LOI issued on 29.09.2016.

220kV D/C Wankatpura-Waghodia 0
43| (765kV PGCIL) line 29.000 ) 12% WP
44 t:r'lfaf';sgﬂbvvz c(:th as';’far'Hada'a 3.540 5% | LOI issued on 08.11.2016.
45 | 220kV D/C Bhogat - Bhatiya Line 26.000 5% LOI issued on 08.12.2016.
46 | 220kV D/C Bhogat - Ranavav Line 140.000 5% LOI issued on 29.12.2016.
47 | 220kV D/C Pirana - Barejadi Line 44.960 5% LOI issued on 27.12.2016.
4g | LILO o 220kV S/C Chorania - 2436 | 18% |LOl issued on 30.11.2016.

Salejada line at 220KV Bagodara S/s




Wind Energy v/s Conventional Sources

Variation in Generation Backing-down with Wind Generation

Other Generation backing-

Date Wind Generation in (MUs) down (MUs)
25-Jul-16 8.09 8.07
26-Jul-16 13.23 27.78
27-Jul-16 21.60 34.59
28-Jul-16 26.27 37.50
1-Aug-16 50.14 36.03
2-Aug-16 44.03 30.30
3-Aug-16 31.50 18.25
4-Aug-16 29.10 17.33
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Day when % RE contribution with respect to total demand
remained high
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- Gujarat System demand on 22.05.16 = Wind generation on 22.05.16
Solar generation on 22.05.16

On 22.05.16, total energy catered was 295 MUs and energy supplied by
RE was 68 MUs (23% of total energy)



Day when % RE contribution with respect to total demand
remained less
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—Gujarat System demand on 13.09.16 — -Wind generation on 13.09.16
Solar generation on 13.09.16

On 13.09.16, total energy catered was 329 MUs and energy supplied by
RE was 7 MUs (i.e. just 2% of total energy)



STATUS OF RPO

PRESENTED BY:

UJARAT ENERGY DEVELOPMENT A
GANDHINAGAR




~ —GERC (PROCUREM OM

RENEWABLE SOURCES) (FIRST AMENDMENT)
REGULATION, 2014

* The Commission has declared the following trajectory for the RPO.

Year Wind Solar Other Total
2010-11 4.5 0.25 0.25 5.0
2011-12 5.0 0.5 0.5 6.0
2012-13 5.5 1.0 0.5 7.0
2013-14 5.5 1.0 0.5 7.0
2014-15 6.25 1.25 0.5 3.0
2015-16 7.0 1.5 0.5 9.0
2016-17 7.75 1.75 0.5 10.0

18 February 2017 STATUS OF RPO 2
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Obligated Entities for RPO Fulfillment

(1) GUVNL (MGVCL+PGVCL+UGVCL+DGVCL)
(2) Torrent Power Ltd. (A’bad + Surat)
(3)Torrent Energy Ltd. (Dahez, SEZ)

(4) Jubilant Infrastructure Ltd.

(5) Aspen Infrastructure Ltd.

(6) Kandla Port Trust

(7) MPSEZ Utilities Pvt. Ltd.

(8) GIFT Power Company Ltd.

18 February 2017 STATUS OF RPO
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“Status Report for RPO Compliance of
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bligated Entities for the Year 2015-16

/

RPO Status Report of OE for the FY 2015-16

(1) GUVNL-Consumption of Units During 2015-16 (April to March) - 72972 MUs Actual

RPO 2015-(Required |Purchased |REC's Total MUs upto |Shortfallin |RPO Achieved %
16 % MUs MUs Purchased Mus |Present Quarter |MUs

Solar 1.50 1095 1398 0 1398 -303 1.92
Non Solar 7.50 5473 4190 0 4190 1283 5.74

Total 9.00 6567 5588 0 5588 979 7.66
(2) TPL (Ahmedabad + Surat) - Consumption of Units During 2015-16 (April to March) - 10714.26 MUs Actual

Solar 1.50 160.71 184.32 0 184.32 -23.61 1.72
Non Solar 7.50 803.57 137.63 643.43 781.06 22.51 7.29

Total 9.00 964.28 321.95 643.43 965.38 -1.10 9.01
(3) Torrent Energy (Dahej)- Consumption of Units During 2015-16 (April to March) - 216.59 MUs Actual

Solar 1.50 3.25 0 3.35 3.35 -0.101 1.55
Non Solar 7.50 16.24 0 16.85 16.85 -0.606 7.78

Total 9.00 19.49 0 20.20 20.20 -0.71 9.33
(4) MPSEZ Utilites Pvt. Ltd. - Consumption of Units During 2015-16 (April to March) - 192.79 MUs Actual

Solar 1.50 2.89 0 2.93 2.93 -0.04 1.52
Non Solar 7.50 14.46 0 14.64 14.64 -0.18 7.59

Total 9.00 17.35 0 17.57 17.57 -0.22 9.11
(5) TOTAL - Consumption of Units During 2015-16 (April to March) - 84095.6 MUs Actual

Solar 1.50 1261.43 1582 6 1588.60 -327.17 1.89
Non Solar 7.50 6307.17 4328 675 5002.55 1304.62 5.95

Total 9.00 7568.61 5910 681 6591.15 977.46 7.84

18 February 2017 STATUS OF RPO
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“Status Report for RPO Compliance of Obligated
Entities for the Year 2015-16

(5) M/s. Jubilant Infrastructure Ltd: M/s Jubilant has conveyed vide
their letter dated 4/5/16,that they are procuring power from DGVCL
for the year 2015-16 .

(6) M/s. Aspen Infrastructure Ltd: M/s. Aspen Infrastructure Ltd have
conveyed vide letter no.5/1/16 that they have taken up the case with
GERC vide latter dated 17/12/15

(7) M/s. Kandla Port Trust: They have informed vide latter of dated
4.1.16 that they are procuring power from the PGVCL for the year
2015-16

18 February 2017 STATUS OF RPO 5



Status Report for RPO Compliance of Obl; '
~ Entities for the Year 2015-16

8) M/s. Gift Power Company Ltd: They have
conveyed vide their latter dated 6.1.16 that they
are procuring power from UGVCL for the year
2015-16

18 February 2017 STATUS OF RPO 6
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GERC Notification No. 2 of 2015

The Renewable Purchase Obligation is now applicable to
Open Access User(s)/Consumer(s) and Captive Power
Producers from 1%t July 2015.

18 February 2017 STATUS OF RPO 7/



Gujarat Energy Development Agency (GEDA)
obtained the list of Short Term Open Access

User(s)/Consumer(s) from Chief Engineer, SLDC,
GETCO, Vadodara comprising of 278 entities.

Similarly, list of Captive Power Producer(s) was
obtained from the office of Chief Electrical Inspector,
Gandhinagar comprising of 107 entities having
capacity of 5 MW and above.

18 February 2017 STATUS OF RPO
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m Report for RPO Compliance for STOA
User(s) and CPPs for the Yr 2015-16

In Short Term Open Access 55 Obligated Entities have
submitted their RPO compliance reports to GEDA for
the FY 2015-16.

Out of these 330Es have fulfilled overall RPO for the
year 2015-16

In case of CPPs 29 Obligated Entities have submitted
their reports to GEDA for the FY 2015-16.

Out of these total 23 OEs have fulfilled the Overall
RPO for year 2015-16

18 February 2017 STATUS OF RPO
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Status Report for RPO Compliance of
Obligated Entities for the Year 2016-17

RPO Status Report of OE for 2016 till September 2016
(1) GUVNL- Consumption of Units During 2016-17 - 36486 MUs Actual
: Total MUs
RPO 2016- | Required | Purchased HRCs upto Shortfall in R?O
17 % MUSs mus  |Purchased) o cent il e
Mus %
Quarter
Solar 1.75 639 634 0 634 4.51 1.74
Non Solar 8.25 3010 3058 0 3058 -48 8.38
Total 10.00 3649 3692 0 3692 -43.40 10.12
(2) TPL (Ahmedabad + Surat) - Consumption of Units During 2016-17 - 6120.13 MUs Actual
Solar 1.75 107.10 139.13 0 139.13 -32.03 2.27
Non Solar 8.25 504.91 131.81 64.82 196.63 308.28 3.21
Total 10.00 612.01 270.94 64.82 335.76 276.25 5.49
(3) Torrent Energy (Dahej)- Consumption of Units During 2016-17 - 130.47 MUs Actual
Solar 1.75 2.28 0 0 0 2.28 0
Non Solar 8.25 10.76 0 0 0 10.76 0
Total 10.00 13.05 0 0 0 13.05 0
(4) MPSEZ Utilites Pvt. Ltd. - Consumption of Units During 2016-17 - 100.11 MUs Actual
Solar 1.75 1.75 0 1.77 1.77 -0.02 1.77
Non Solar 8.25 8.26 0 8.3 8.3 -0.04 8.29
Total 10.00 10.01 0 10.07 10.07 -0.059 10.06
(5) TOTAL. - Consumption of Units During 2016-17 - 42836.7 MUs Actual
Solar 1.75 749.64 773.13 1.77 774.9 -25.26 1.81
Non Solar 8.25 3534.03 3189.81 73.12 3262.93 271.10 7.62
Total 10.00 4283.67 3962.94 74.89 4037.83 245.84 9.43
18 February 2017 STATUS OF RPO
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Status Report for RPO Compliance for
Obligated Entities for the Year 2016-17

(5) M/s. Jubilant Infrastructure Ltd: M/s Jubilant has conveyed
vide their letter dated 2/8/16,that they are procuring power
from DGVCL for the year 2016-17 .

/

(6) M/s. Aspen Infrastructure Ltd: M/s. Aspen Infrastructure
Ltd have conveyed vide letter no.16/7/16 that they are
procuring power from MGVCL for the year 2016-17

(7) M/s. Kandla Port Trust: Details are awaited

(8) M/s. Gift Power Company Ltd: They have conveyed vide
their latter dated 20.7.16 that they are procuring power from
UGVCL for the year 2016-17

18 February 2017 STATUS OF RPO
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/S’Eatﬁ Report for RPO Compliance for STOA
User(s) and CPPs for the Year 2016-17

In Short Term Open Access till now 42 Obligated
Entities have submitted their RPO compliance reports
to GEDA for the FY 2016-17.

Out of these 14 OEs have fulfilled Overall RPO for the
year 2016-17

In case of CPPs 22 Obligated Entities have submitted
their reports to GEDA for the FY 2016-17.

Out of these total 5 OEs have fulfilled the Overall RPO
for year 2016-17

18 February 2017 STATUS OF RPO



/
/Effo/rts carried out by GEDA for monitoring

RPO for STOAs and CPPs

For 34 Quarter GEDA is compiling Data of all OEs

Recently we have obtained list of 278 STOs from soft copy
with mail address from SLDC.

Follow up done with all through mail

Based On the data received, GEDA analyzed the data and
reported to GERC

Updated list of CPPs with mail address is also demanded
from office of the CEI for necessary follow up

Necessary formats as issued by GERC are also available at
GEDA’s website

18 February 2017 STATUS OF RPO
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Efforts carried out by GEDA for monitoring
RPO for STOAs and CPPs

On 23" December Meeting held at GERC for RPO and
at that time it was suggested by GEDA that RPO Portal
may be developed for monitoring and reporting of
RPO Compliance

Its Access should be available with GERC,GEDA and all
OESs so that they can upload their data.

18 February 2017 STATUS OF RPO
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Presentation to Co-ordination Forum

Gujarat Power Sector Scenario



Gujarat : Power Scenario

Total Conv. Capacity (as on 01-04-16) : 20081 MW

Capacity added in 2016-17 : 250 MW
Capacity de-rated by Dec-16 : 705 MW
Total Capacity (as on 31-12-16) : 19626 MW
State : 8486 MW (43%)
Centre share : 3933 MW (20%)
IPP : 7207 MW (37%)
Coal: 12313 Gas: 4685 Hydro: 779 Lignite: 1290 Nuclear: 559 RE: 5652
49% 19% 3% 5% 2% 22%
Peak demand level in 2016 15142 MW
Projected Peak Demand by 2018 (@ 6% growth) 17,013 MW
Installed Capacity Required by 2018 (at 80% PLF) 21,267 MW
Planned Capacity Addition by Dec-2018 2320 MW
Capacity Available by 2018 21946 MW
Surplus by 2018 679 MW




Capacity Added - 2015-16 & 2016-17 (Dec)

Project Dev. | Sector | Fuel | MW | COD
NTPC Vindhyachal (Stg. V) | NTPC | Central | Coal 93 | Oct-15
:;Us:i?-sszi&klz(;? Fxpansion GSECL| State | Coal | 500 |°cP~'>%
GSECL Dhuvaran Expansion | GSECL | State Gas | 376 | Feb-16
Bhavnagar Energy Co. Ltd BECL | State |Lignite| 250 | May-16
Total 1219




Capacity Addition Plan by 2018

Project Dev. | Sector | Fuel MW | Likely COD
Bhavnagar Energy Co Ltd.
& gy BECL | State |Lignite| 250 Mar-17
(Unit 2)
Feb-17 &
Mouda Stage Il (unit1 & 2) NTPC | Central | Coal | 294 Zpr_ 17
NTPC Lara (Unit1 & 2) NTPC | Central | Coal | 280 M;Z;_l177&
NPCIL Kakrapar Extension |NPCIL| Central |Nuclear| 476 N&‘;{Z:‘
NTPC Gadarwara STPP NTPC | Central | Coal | 220 A:egl:178&
Wanakbori Ext. Unit 8 GSECL| State | Coal | 800 Oct-18
Total 2320




Gujarat - Renewable Capacity in MW as on

31.12.2016
Source Installed Capacity PPA Signed by
GUVNL
Wind 4442 3298
Solar 1159 861
Biomass 41.2% 30
Small Hydel 9.60 9.60
Total 5652 4199

*GUVNL’s Wind installed capacity is 2767 MW

*PPA signed includes PPA of 205 MW under REC Mechanism

*Biomass includes 11.2 MW plant set up for wheeling of power




Power Scenario of Gujarat

Particulars 2013-14 | 2014-15 | 2015-16 igtloﬁ[;iz)
Total Energy Catered (MUs) 86221 | 96636 | 103134 78395
Daily Max. Energy Catered (MUs) 286 312 326 334
Daily Max Catered (MW) 12577 | 14005 14982 15142
Wind Energy Generation (Mus) 5288 5660 6447 6001
Daily Max wind Energy (MW) 2096 2558 2726 3114
Average Frequency (Hz.) 50.03 49.97 49.98 49.99




Demand/supply scenario

(MW)
Cap.. Add. Cumula.tlve Demand @ 6%
Year during the Capacity
, growth p.a.
year available
2015-16 250 19626 14982 (A)
2016-17 397 20023 15881
2017-18 885 20908 16834
2018-19 1038 21946 17844

Demand includes 1700-2000 MW load of Torrent for its distribution area

Present peak demand of the State is 15142 MW (Oct-16)




Power purchase from Renewable Sources

RPPO for FY 2015-16 - As per MYT

2016-16 Wind Solar | Others | Total
RPPO (%) — As per GERC 7.00% 1.50% | 0.50% | 9.00%
Energy Required to Meet RPPO
(on Purchase of 72972 MUs) 5108 1095 | 365 6567
Units Purchased (Actual) 4118 1398 71 5587
RPPO fulfilled 5.64% 1.92% | 0.10% | 7.66%




Power purchase from Renewable Sources

RPPO for FY 2016-17 (Prov.) — As per MYT

In Million Units

2016-17 (PROV) Wind | Solar | Others | Total
RPPO (%) — As per GERC 7.75% | 1.75% | 0.50% | 10%
Energy Required to Meet RPPO
For Purchase of 72972 MUs —FY 16-17 5655 | 1277 | 365 7297
For Purchase of 54729 MUs - 9 months | 4241 | 958 274 5473
Units Purchased (Apr-Dec 16) — Actual | 3582 | 974 35 4591
RPPO fulfilled (Apr-Dec 16) 6.54% | 1.78% | 0.06% | 8.38%
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