AGENDA NOTE
FOR

THE 26™ MEETING OF THE STATE ADVISORY COMMITTEE

Date 17.09.2019 (Tuesday)
Time |11:30 AM
Conference Room, Office of the Gujarat Electricity Regulatory
Commission, 6" Floor, GIFT ONE, Road 5-C, GIFT City,
Venue | Gandhinagar 382355, Gujarat India.
Followed by Lunch at ‘the GIC’ club, GIFT City, Gandhinagar
I;%M NOTES ON AGENDA
1. Approval of the minutes of the 25" Meeting of the State Advisory
Committee held on 10" July, 2018
2. Action Taken Report on the minutes of the 25" Meeting of the State
Advisory Committee
3. Important Activities carried out by the Commission during FY
2018-19
4. Important Activities to be carried out by the Commission during FY
2019-20
5. Standard of Performance of Distribution Utilities for the year
2018-19
6. Issues of the Members of the Committee
7. Any other Item with the permission of Chair




Agenda item No. 1: Approval of the minutes of the 25" Meeting of the
State Advisory Committee.

GERC vide its letter no. GERC/TECH/6918/1561 dated 04.09.2018 circulated
minutes of the 25" Meeting of the State Advisory Committee held on 10™ July,
2018 at Conference Room, Office of the Commission, GIFT ONE, GIFT City,
Gandhinagar. Since, no comments have been received from the members, Minutes
of the 25" Meeting may be treated as approved.

Agenda item No. 2: Action Taken Report on the minutes of the 25"
Meeting of the State Advisory Committee.

Action Taken Report on various discussion items are as under:

Agenda Item | Details of number of JGY Feeders transferred to Industrial
No. 2 Feeders

Issue No. 1

Resolution: JGY Feeders are being used to provide power

supply to Industrial Consumers. It was decided to seek details

of JGY Feeders transferred into Industrial Feeders.

Distribution Utilities are invited for the meeting. Officers of the State Owned
Discoms are requested to apprise the committee members in this regard.

Agenda Item | Study on Load Balancing and Grid Integration w.r.t. surging
No. 2 RE Power: Steps to mitigate Challenges.

Issue No. 2
Resolution: GETCO to carry out study of loading on
transmission lines and planning to tackle the grid integration
problem and submit a report in this regard.

The office of the Commission has received a report from GETCO covering
Gujarat Power Scenario, Highlights of RE sector, Challenges and key issues in
RE integration and mitigation. Measures for Planning as well as Operational
aspects taken by GETCO to deal with issues of high RE penetration. Technical
Division of the Commission shall apprise the Committee during the meeting. The
said report is annexed herewith as Annexure I.

Agenda Item | Different Practices of levying Property Tax/Rent leading to
No. 2 Discriminating Consumers.

Issue No. 3

Resolution: There should not be any discrimination between

consumers of four State Owned Discoms and Private




Licensees and matter will be taken up on priority basis with the
concerned.

E&PD, GoG is requested to apprise the committee members on the stated issue.

Agenda Item | Study on per kVA charges for HT connection
No. 2
Issue No. 4 | Resolution: TPL to submit such report.

TPL has submitted the details regarding proposal for Fixed Service Line Charges
for HT connections for its Ahmedabad and Surat license area. The details are
under deliberation and further action will be taken after necessary discussion with

the officers of TPL.

Agenda Item
No. 2
Issue No. 5

Withholding Electrification due to Neglected Stock Reserves
of Transformers.

Resolution: UGVCL to submit details.

UGVCL is invited for the meeting. Officer(s) of UGVCL is requested to apprise
the Committee members in this regard.

Agenda Item
No. 2
Issue No. 6

Exploring Quick Payment Options for ‘Demand Note’ to make
the electrification procedure faster.

Resolution: Discoms and CEI should be invited for the
deliberation to reach at amicable solutions

Distribution Utilities and Chief Electrical Inspector (CEI) are invited for the
meeting. Discoms shall be presenting their views on the issue during the meeting.

Agenda Item | Establishment of a Legal Cell for removal of difficulties in
No. 2 implementation and interpretation of provisions of various
Issue No. 7 | regulations and rules notified by the Commission.
Resolution: Staff of the Commission to explore possibilities
for establishment of such cell.
Agenda Item | Study on Electrical Accidents: Its varied Nature, Causes and
No. 2 Remedial Measures
Issue No. 8
Resolution: Staff of the Commission to study and submit a
detailed report in this regard.




Chief Electrical Inspector shall be presenting a detailed note on the subject matter
during the meeting. The office of the commission is also scheduling a separate
meeting with higher level officials of Distribution Utilities to discuss and
deliberate on electrical accidents along with other electrical safety related matters.

Agenda Item No. 3: Important Activities carried out by the Commission
during FY 2018-19.

During the year 2018-19, following important activities were carried out by the
Commission;

» The Commission issued Tariff Orders on 24.04.2019 covering the Truing up of
FY 2017-18 and Determination of Tariff for FY 2019-20. Highlights of Tariff
Orders are as under;

- GSECL has decommissioned Sikka 1 & 2 Units during FY 2017-18.
Further, Torrent-Generation (AMGEN) has decommissioned ‘C’ Station
effective from 1% April, 2018.

- The Commission determined transmission charges of Rs. 4209.06 /
MW/Day for FY 2019-20 against Rs.4583.18 /MW/Day projected by
GETCO. The Commission approved transmission charges for short-term
collective transactions at 36.46 Ps./kWh based on the proportionate energy
input in transmission system.

= The Commission approved SLDC charges of Rs. 3241.41 Lakh for FY
2019-20.

—> No increase in power tariff for the consumers of State owned Discoms and
Torrent Power Limited (Ahmedabad-Gandhinagar and Surat area).

- Number of slabs in Residential Tariff are reduced from 5 to 4 so as to
simplify the present structure.

- Energy Charges for Agriculture Consumers using electricity for Lift
Irrigation purpose reduced by 30 Paise/unit.

—> Benefit of Optional Demand Based Tariff extended to small consumers up
to 6 kW of contract demand.

—> During FY 2017-18 all the Distribution Companies in the State exceeded the
target of distribution losses reduction set by the Commission and achieved



remarkable reduction in losses. The actual distribution losses against the target
given by the Commission for FY 2017-18 is shown in the Table below;

DISCOMs Target given by Actual Achieved
the Commission by DISCOMs
DGVCL 10.00% 6.28%
MGVCL 11.70% 10.63%
PGVCL 21.00% 18.84%
UGVCL 9.90% 8.31%
Torrent-Ahmedabad 7.00% 6.31%
Torrent-Surat 3.74% 3.59%

* During the year 2018-19, the Commission has notified the GERC
(Forecasting, Scheduling, Deviation Settlement and Related Matters of
Solar and Wind Generation Sources) Regulations, 2019 on 19.01.2019.

The aforesaid Regulations provide that from the date of Notification 1.e.
19.01.2019 the mechanism for computation of Deviation Charges shall be
applicable up to 315 July, 2019 without any financial implications and from
01.08.2019 the commercial mechanism for deviation charges becomes
effective in the State on the Wind and Solar generation.

» Further, the Commission has issued amendment draft in the GERC (CGRF
and Ombudsman) Regulations, 2019 in order to update some of the
provisions based on the implementation experience and in the consumer
interest. Comments/suggestions were invited from Stakeholders and
hearing on comments/suggestions was held on 20.07.2019 at the office of
the Commission. Deliberations are underway and the GERC (CGRF and
Ombudsman) Regulations, 2019 shall be notified soon.

Agenda Item No. 4: Important Activities to be carried out by the
Commission during FY 2019-20.

Draft GERC (Multi-Year Tariff) Regulations, 2021

The Commission has been regulating tariffs since 1999. Multi-Year Tariff
Regulations have been issued for the tariff periods 2008-11, 2011-15 and 2016-
21 for determination of tariff of the generating stations within its jurisdiction and



for intra-state transmission and distribution of electricity. During such Tariff
Periods, the hybrid approach, consisting of actual cost of service and pre-specified
normative parameters have been followed to induce efficiency in financial and
operational performance.

The control period of the current GERC (MYT) Regulations, 2016 shall be over
on 31.03.2021. The utilities are required to file their MYT Petitions and tariff
petitions for FY 2021-22 based on the new MYT Regulations. Therefore, the
Commission proposes to initiate process for determining terms and conditions of
regulations for the next Multi-Year Tariff (MY T) control period from 01.04.2021
to 31.03.2025.

In view of the above, the suggestions/ideas/views are solicited from the esteemed
Members of this Committee on Tariff Design, Components of Tariff, Norms,
Mechanism for Incentive & Disincentive, Application for Tariff Determination &
its processing and any other element related with the terms and conditions of
Tariff Regulations. The Commission values your views and firmly believes that
your participation will be of immense assistance in arriving at a just and fair
conclusion on different issues related with the terms and conditions of Tariff
Regulations.

Agenda Item No. 5: Standard of Performance of Distribution Utilities
for FY 2018-19

The Commission has received Standard of Performance Reports for FY 2018-19
from DISCOMs, which are kept herewith as Annexure II for information of the
members.

Agenda Item No. 6: Issues of the Members of the Committee.
Issues received from members for discussion are as under:-

» Gandhinagar Shaher Vasahat Mahamandal, Gandhinagar (4dnnexure I11)
* Gujarat Chamber of Commerce & Industry (Annexure IV)

Agenda Item No. 7: Any other Item with the Permission of Chair.

Sd/-
(Roopwant Singh, [AS)
Secretary
Gujarat Electricity Regulatory Commission
Gandhinagar
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1. GUJARAT POWER SCENARIO

State of Gujarat is blessed with immense potential for power generation through rich RE sources
with longest coastal line of 1600 Kms for wind generation, passing of Tropic of Cancer provides good
levels of solar radiation, scope for development of off-shore Wind projects and tidal energy, biomass
etc.

Integration of huge RE power in Gujarat grid requires well-structured network planning and co-
ordination with various stakeholders.
Installed Capacity of Gujarat State:

At present, the total installed power generation capacity for Gujarat State is around 27287 MW (as
on September-2018).

Installed Capacity of Gujarat

Available 2% o,
S;'. Sector Capaoc‘:ty = "
30.09.2018
1 | State 6017
2 | Private 7853
3 | Central Sector 6198
Total (1)... 20068
4 | Wind 5639
5 | Solar 1519 AR, RS ot
6 | Biomass 41 Installed Capacity of Eenewable Energy
7 | Mini Hydro | 21 =
Total (2).. i 7220 e
Grand Total... 27287

Gujarat Grid comprises of transmission network at 765KV, 400KV, 220KV, 132KV & 66KV level
including that of Inter-State & Intra-State systems. As on 31.03.2018, GETCO has approximately
1869 Nos. of 66 KV to 400 KV substations operational in every nook and corner of Gujarat state
along with 61056 CKms of transmission lines.

Out of total installed capacity of Gujarat State, 26% is attributed by Renewable Energy sources (20%
from wind and 6% from solar).



Power System Highlights:

Sr Particulars 204617 | 2o17-18 | 21818
No. (Upto Sep'18)
1 | Maximum Demand Catered in MW 15203 17097 18221
2 | Total Energy Catered in a Year in MUs 104284 110739 61616
3 | Maximum Energy Catered in a Day in MUs 334 373 403
4 | Total Wind generation in Mus 7720 9636 7462
5 | Total Solar generation in MUs 1738 2048 1027
6 | Maximum Wind injection in a day in MW 3114 3763 4282
7 | Maximum Solar injection in a day in MW 868 1072 1029
8 | Maximum demand variation in a day in MW 4196 4876 4031 |
Demand Projection:
In last 5 years, demand has increased by 36%.
Demand Growthin 5 years
14005 14982 "‘_:__._._.-—---”‘('“}7

As per 19" Electric Power Survey report by CEA, New Delhi the peak demand for Gujarat state by
2023-24 is anticipated as 24079 MW. With respect to present peak demand, around 40% rise is
anticipated in next 5 years (up to 2023-24) whereas 66% rise is anticipated in next 10 years (up to
2026-27).
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(Source: 19" EPS Report)




For the year 2017-18, maximum energy catered in a day was 373 MUs. Typical load distribution
pattern for peak demand period for four State DISCOMs and Torrent Ahmedabad & Surat is as
under;

Load Distribution Pattern in Gujarat
TPLAhd +TPL
Surat
12%
Transmission
PGVCL Losses + Aux
32% 6%

DGVCL
16%

MGVCL
12%




Kl

2. RE POTENTIAL IN GUJARAT

Guijarat is rich in renewable energy resources - 300+ days of sunshine, Rann of Kutch where the
land is endless and the sun's heat relentless, good winds along its 1600 km long shoreline, scope
for energy plantation in its vast wastelands, waste to energy options that harness bio, agro and
industrial-waste. In this scenario, it is certainly in our economic self-interest to employ renewable
energy technologies.

As per the annual report for the year 2017-18 of MNRE, the estimated wind potential of Gujarat is
around 84000 MW (at 100 m) whereas solar potential is 35000 MW.

Gujarat contributes = 10% to India's renewable energy basket.
Guijarat's share of RE sources in Western Region is 34 %.

The installed capacity of Wind power as on October, 2018 is 5639 MW whereas for Solar Power is
1519 MW.

The geographical map showing district wise installed renewable capacity of Gujarat (as on 31
March, 2018) is as under-
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3. RENEWABLE ENERGY INTEGRATION-
CHALLENGES & KEY ISSSUES OF GUJARAT
GRID

Key issues for integration of large scale Renewable Energy in to Grid:

The characteristics of renewable energy is variable, intermittent and uncertain which directly affects
the conventional power plants, grid technical parameters and system operation.

The variation of renewable generation needs to be minimized by operation of conventional plants
leads inefficient / uneconomical operation, increased capital and maintenance costs, backing down
of cheaper generation etc.

The adequate grid infrastructure and long transmission lines required to transmit the RE power to
load centre causes constraints in the grid parameters in the form of voltage fluctuations. Further,
frequent variation in the RE generation leads reactive power issue, loading on associated
transmission elements etc,

Planning issues:

Addition of new RE plants every year, increase both transmission bottlenecks and the need for new
developing new transmission lines for their connectivity.

It is pertinent to note that most of wind power is located in Kutch / Saurashtra area whereas solar
power is located North Gujarat, Saurashtra and Kutch area. Further, RE development is being taken
place in the remote areas wherein local consumption is very less and located far away from the
major load centres.

Therefore, considering local consumption and adequacy / saturation of existing & already planned
network, there is a strong need to plan new transmission infrastructure up to load centres for any
further RE integration with Intra-State network.

Moreover, gestation period for RE projects is around two years, whereas creation of transmission
network will take more than 5 years for commissioning. Therefore, transmission schemes for RE
integration may be identified based on RE potential areas.
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Connectivity issues:

e Most of the wind generators being induction generators require Reactive Power from external
source / Grid

¢ Dynamically Varying Reactive Power Support

e LVRT/HVRT Compliances

e Power Quality Parameters viz. Harmonics / Flickers / DC Power Injection

e Frequency Response & Capability to operate within 47.5-52 Hz frequency variations

e Facility to control Active Power

Operational issues:

Variable RE is often perceived as incompatible with base load needs and a secure electricity grid
because of its inherent uncertainty in availability.

Renewable energy depends on
e Season: Winter, Summer, Monsoon
e Weather parameter. i.e. wind speed & direction, temperature, wind pressure, irradiation
e Terrain & obstruct
» Specification & design of generators
e Availability of Wind mills & solar panel
e Dust in movable part of wind mills & surface of solar panel

Demand & RE Generation Variations:

The graph below shows the number of days where the variation of maximum and minimum wind
generation is more than 500, 1000 & 1500 MW throughout the year.
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On other hand demand variation depends on:

e Season: Winter , Summer , Monsoon

e Seasonal Lighting load effect (Sunrise / Sunset timing)

« Festival effect

e Sunday / Holiday effect

« Office timing & Recess/Lunch time

* Industrial Staggering effect (District / area wise)

e Any special effect like. Bandh / Agitation / Strike / Election / Local issues

The table below highlights the numbers of days when variation between maximum and minimum
demand was more than 1500, 2000, 2500, 3000 and 3500 MW.

l Year No of days when variation between Maximum and Minimum demand
>1500 MW | >2000 MW | >2500 MW | >3000 MW >3500 MW
2012-13 259 104 22 0 0
2013-14 260 114 34 6 0
2014-15 304 137 58 B 20 4
2015-16 336 213 | 94 28 2
2016-17 332 252 139 | 54 13
2017-18 350 302 198 119 54

Impact on Conventional Plants

Thermal capacity is the backbone of balancing RE (“MUST RUN" status) as it is available in large
guantities and further Gas is costlier and hydro is negligible amount.

» Ramp up / down issues

— Low flexibility of thermal power plant to pick up / back down

- Old Machine: Not flexible for fast pick up / back down

+ Frequent Pick up and Back-down of Conventional Generation
Inefficient / Uneconomical operation

~ Increased capital and maintenance costs

+ Tech / Coal Minimum issues
Limited ability to back-down the generation as per machine design

— Oil Support after certain minimum level



Wind Generation Variation
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Seasonal Availability:

From the past profile of renewable energy generation, it has been observed that wind generation
increases in other than peak demand period. Further maximum wind generation available in

monsoon season.

Similarly, solar output is from 7:00 to 19:00 with peak ranging from 12:00 to 15:00.

India is blessed with three seasons due to its geographic location, seasonal changes affects
renewable energy generation. Analysis of past data, indicates that maximum wind generation takes
place during May to September whereas agricultural demand drops during this period. On other
hand, state witness maximum demand during winter season i.e January to March when low wind

generation is observed.
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Bottleneck issues for Transmission network of Gujarat Grid:

Government of India has set an ambitious target of achieving 175 GW of energy from renewable
sources by 2022. Out of which, 100 GW through solar power, 60 GW from wind power, 10 GW from

biomass power and 5 GW from small hydro power.

Detailed break-up of above RE capacity along with tentative share of Gujarat State for RE integration

is as under:
Anticipated Capacity Existing Capacity

Gaiegely All India Gujarat Gujarat

Wind 60000 8800 5575

Solar 99533 8020 1493

SHP 5000 25 21
Biomass 10000 288 41

Total 174533 17133 7130

As per above, more than 7000 MW RE capacity is already integrated with Gujarat system and hence
additional 10000 MW RE capacity growth is anticipated within Gujarat by year 2022. Also, as per
recent RE bid by GUVNL i.e. 1500 MW (1000 MW solar + 500 MW wind) bid is already finalized.

Accordingly, nearly 9000-10000 MW RE capacity will be integrated with Gujarat system by 2020.
GETCO have observed following RE evacuation constraint areas along with the associated

transmission elements-
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Kutch Region:

Maximum RE potential and land availability is in Kutch region of Gujarat. More than 2000 MW RE
capacity is already integrated in Intra-State network within Kutch region along with around 9500 MW
conventional generation including ISTS network.

Also, around 5000 MW RE capacity is granted ISTS connectivity in Kutch region.
Looking to the network congestion, RE integration with State grid is restricted in Kutch area since
last 3 years.

RE evacuation from Kutch to North Gujarat is through few corridors, making following 220 KV
elements to critically loaded during peak wind generation and off-peak demand condition:

e 220KV D/C Tappar - Shiviakha line

e 220 KV S/C Shivlakha - Nani Hamripur - Deodar line
e 220 KV S/C Shivlakha - Sankhari line

e 220/400 KV, 2X315 MVA ICT's at APL Mundra

220 KV Sankhari

220 KV Nani
Hamirpur

220 KV Tappar il
N 20KV |
Shivalakha |
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Devbhumi-Dwarka, Jamnagar & Junagadh Region:

Around 1225 MW of renewable capacity is already installed in Jamnagar & Dev-Bhumi Dwarka
region of Gujarat. Whereas around 820 MW of RE capacity is also granted for future integration.
Further, looking to the wind potential in the area, additional wind power capacity is anticipated.

Entire region is having agriculture demand resulting into very less local consumption during other
than agriculture season. During peak wind season, it helps to cater the local demand. But during low
demand and high RE injections, following elements get critically loaded:

¢ 132KV S/C Bhatia - Sikka line
e 132KV S/C Khambhalia - Jamnagar line

132. KV Bus of 220KV
_M.\ jamnagar

132 KV
3 Khambhalia
132 KV Bhatia L ===
L——y\\

e

132KV Paliyad I”

220 KV Gondal
et 3 i

\

—_—
=

FBZKV Jasdan

400 KV

— Jetpur
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Rajkot, Morbi & Surendranagar Region:

More than 1000 MW RE capacity is already integrated in Rajkot, Morbi & Surendranagar area.
Further, around 900 MW RE capacity is already granted connectivity in the area. Looking to the RE
potential, further RE capacity addition is anticipated in the area. Also, most of the existing
substations in the area are having space constraints for future RE connectivity.

Following elements get critically loaded during the year-
e 220KV S/C Jetpur - Gondal line

e 220 KV S/C Chorania - Salejada line

e 220 KV S/C Sadla - Choraniz line

¢ 220 KV D/C Dhrangadhra - Chorania line

e 132 KV Wankaner - Limdi line

e 132 KV Wankaner - Sitagadh - Vakhatpur - Limdi line
e« 132 KV Gondal - Jasdan line

¢ 132 KV Jasdan - Paliyad line

220KV
Dhrangadhra

220 KV
Salejada

220 KV Sadla

400 KV
Chorania

Bhavnagar & Botad region:

Around 800 MW RE capacity is already integrated in Amreli, Bhavnagar & Botad area. Also, around
500 MW RE connectivity is already granted in the area. Entire region is having agriculture demand
resulting into very less local consumption during other than agriculture season.

Also, 66 KV lines associated with 220 KV Sagapara and 220 KV Otha substations and 66 KV lines
connected with wind farms in surrounding area of Talaja and Vartej have been loaded to its rated
capacity.
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1000 MW Solar park at Dholera:

Government of Gujarat has come out with a massive solar park development
surrounding Dholera area. Out of total 5000 MW solar power capacity surrounding Dholera, 1000
MW solar power capacity will be developed in 15 phase planned to be integrated with Intra-State
grid.

At present, power from Saurashtra region is being fed to Dhuvaran bus and 220 KV and 132 lines
from Dhuvaran towards Central Gujarat are getting loaded. Existing transmission network at
Dhuvaran is not sufficient to handle future RE capacity proposed at Dholera SIR.




4. MIT

IGATION MEASURES FOR RE

INTEGRATION

For seamless evacuation of already planned 10000 MW RE capacity along with additional RE
capacity of more than 5000 MW across the state, following Intra-State transmission system
strengthening schemes primarily comprising of substations at 220kV and 400kV level & associated

transmission lines including other strengthening schemes have been planned.

Planning Aspects

Kutch Area

g

For smooth evacuation of existing power as well as to tap RE power in future, 400 KV Shivlakha
along with 400 KV line corridor up to 400 KV Prantij (load centre in North Gujarat at outer periphery
of Ahmedabad) is proposed. Similarly, 400 KV Bhachunda with 400 KV and 220 KV lines connecting
400 KV Varsana is proposed.

Schemes planned for Kutch region is as under-

SrNo. | Transmission Element 7 | Scheme
Substation T
1 400/220/66 KV Bhachunda GIS substation { GEC-|
2 400/220/66 KV Shivlakha GIS substation GEC-II
Transmission Lines
: LILO of both circuits of 220 KV D/C Jamanvada - Varsana |
line at 220 KV Bhachunda (AL-59)
5 LILO of one circuit of 220 KV D/C Akrimota - Nakhatrana GEC-I
line at 220 KV Bhachunda (AL-59)
3 400 kV D/C Bhachunda - Varsana line
4 400 KV D/C Bhachunda - Shivlakha line (Twih AL-59) N
5 400 KV D/C Shiviakha - Veloda (Sankhari) line (Twin AL-
59)
T 6 400 KV D/C Veloda (Sankhari) - Prantij line (Twin AL-SQT GEC-II
- LILO of one circuit of 400 KV D/C Soja - Zerda line at
Veloda (Sankhari) substation
8 220 KV D/C Tappar - Radhanpur line (AL-59)
9 LILO of both circuit of 220 KV D/C Tappar - Shiviakha line |
at Shiviakha (400 KV) substation (M/C tower AL-59)
10 400 KV D/C Varsana - Halvad line Regular




Devbhumi-Dwarka, Jamnagar & Junagadh Region:

olsC
L

For smooth integration of future RE power 400 KV Kalavad, 400 KV Keshod & 400 KV Bhogat along
with 400 KV & 220 KV line corridor up to 400 KV Chharodi (load centre in North Gujarat at outer
periphery of Ahmedabad) is proposed. At 220 KV level, 220 KV Moti Gop & 220 KV Khambhalia
along with 220 KV lines to 400 KV Bhogat as well as 400 KV Kalavad is proposed.

SrNo. | " Transmission Element Scheme
Substation B
1 | 400/220/66 KV Bhogat GIS substation
2 220/66 KV MotiGop GIS substation h GEC-I
3 220/66 KV Kalavad GIS substation
4 400/220 KV Kalavad GIS substation GEC-II
5 400/220/66 KV Keshod GIS substation
6 220 KV Khambhalia substation
Transmission Lines
1 400 KV D/C Bhogat - Kalavad line (Quad)
2 220 KV D/C Bhatia - Bhogat line (AL-59)
3 220 KV D/C Bhogat - Ranavav line (AL-59) GEC-I
4 220 KV D/C Bhogat - Moti Gop line (AL-59)
5 LILO of both circuits of 220 KV D/C Tebhda - Nyara line
at Moti Gop substation (M/C line : AL-59)
6 400 KV D/C Kalvad - Keshod line (Twin AL-59)
7 400 KV D/C Keshod - Shapar line (Twin AL-59)
8 400 KV D/C Shapar - Chharodi line (Twin AL-59)
9 LILO of both circuit of 220 KV D/C Visavadar - Timbdi at GEC-II
400 KV Keshod substation
10 220 KV D/C (400KV) Keshod - Keshod line
11 LILO of both circuit of 220 KV D/C Bhatia - Kalavad line
i at Khambhalia substation (M/C tower AL-59)
[ 12 220 KV D/C Bhatia - Kalavad line Regular

Rajkot, Morbi & Surendranagar Region:

For smooth evacuation of existing as well as future RE power 220 KV Ghiyavad, Nichi Mandal
(Vankda) / Shapar, Kamlapur, Gomta & Dhama along with 220 KV line corridors up to 400 KV
Chharodi, 220 KV Bechraji, 220 KV Bagodara & Mogar (load centres surrounding Ahmedabad &
Vadodara) is proposed under GEC-II. Similarly, Upgradation of already existing 132 KV Wankaner
to 220 KV level (GIS technology) with line connectivity to 400 KV Hadala and 220 KV Sartanpar is

proposed under GEC-I.
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All these substations will also facilitate to cater future load growth in the respective area along with
strengthening of sub-transmission network.

Sr No. |

Transmission Element

[ Scheme

i

Substation

—_

Up-gradation of 132 KV Wankaner substation to 220 KV level
(Dist: Rajkot)

GEC-I

220 KV Giyavad substation (Dist. Morbi)

220 KV Nichimandal (Vankda) / Shapar substation (Dist. Morbi)

i

220 KV Gomta substation (Dist. Rajkot)

=

220 KV Kamlapur substation (Dist. Surendranagar)

DO BWN

220 KV Dhama substation (Dist. Surendranagar)

GEC-II

Transmission Lines

1

220 KV D/C Chorania - Salejada line (AL-59)

|

LILO of one Circuit of 220 KV D/C Hadala - Sartanpar at 220
KV Wankaner (AL-59)

LILO on 220 KV S/C Lalpar - Sartanpar line at 220 KV
Wankaner (M/C tower by replacement of existing 132KV
towers) (AL-59)

GEC-I

220 KV D/C Mansar (Halvad) - Dhama line (AL-59)

220 KV D/C Dhama - Bechraiji line (AL-59)

220 KV D/C Dhama - Chharodi line (AL-59)

LILO of 220 KV S/C Bala (SSNNL) - Dhanki (SSNNL) at 220
KV Sarla (GETCO) substation (AL-59)

| LILO of both circuits of 220 KV D/C Bhimasar - Charadava line

at 220 KV Nichimandal (Vankda) substation (M/C tower AL-
59)

220 KV D/C Nichimandal - Shapar (400 KV S/S) line (AL-59)

10

LILO of both circuits of 220 KV D/C Shapar - Babara line at
220 KV Kamlapur substation (AL-59)

11

220 KV D/C Kamlapur - Bagodara line (AL-59)

12

220 KV D/C Moti Gop - Gomta line (AL-59)

13

. 220 KV D/C Gomta - Kamlapur line (AL-59)

14

. 220 KV D/C Ghiyavad - Shapar (400 KV s/s) line (AL-59)

15

' LILO of one circuit of 220 KV D/C Hadala - Sartanpur line at
. 220 KV Ghiyavad substation (AL-59)

GEC-II

Bhavnagar & Botad region:

For smooth evacuation of existing as well as future RE power, 220 KV line corridor from Botad area
towards Amreli as well as Surendranagar is proposed through 220 KV Babara. Also, 220 KV Talaja
substation along with 220 KV line corridors up to 400 KV Pachchham (Fedra) is proposed under

GEC-II.

220 KV Talaja substation will also facilitate to cater future load growth in associated area along with
strengthening of sub-transmission network.



SrNo. | Transmission Element | Scheme
Substation
1 220 KV Babara substation (Dist: Amreli) GEC-|
2 220 KV Talaja substation (Dist. Bhavnagar) GEC-II

' Transmission Lines

1 220 kV D/C Amreli - Babara line (AL-59)
2 220 kV D/C Shapar - Babara line (AL-59)
| LILO of both circuits of 132 KV D/C Sitac WF - Jasdan
line at Babara

LILO of both circuit of 220 KV D/C Otha - Sagapara line at
Talaja substation (M/C tower AL-59) GEC-II
5 220 KV D/C Talaja - Maglana line (AL-59)

6 220 KV D/C Maglana - Pachchham line (AL-59)

GEC-|

1000 MW Solar park at Dholera:

Hence following schemes have been proposed for smooth evacuation of RE power from Dholera
SIR-

Transmission Lines

e 220 KV D/C Bagodara - Mogar line (AL-59)

e LILO of both circuits of 220 KV D/C Jambuva - Karamsad line at Dhuvaran CCPP (by using
existing LILO portions and through 220 KV D/C Pachham - Kasor line)

e LILO of 400 KV S/C Chorania - Asoj line at 400 KV Pachham (Fedra) substation

Apart from these schemes, following transmission lines have been proposed under GEC-I:
e 400 KV Hadala - Shapar line (Twin AL-59)

e 400 KV D/C Shapar - Pachham (Fedra) line (Twin AL-59)

e 220 KV D/C Chorania - Salejada line (AL-59)

o 220 KV D/C Radhanpur - Sankhari line (AL-59)

e LILO of one circuit of 220 KV D/C Gandhinagar TPS - Chattral line at Vadavi (AL-59)

Implementation of above schemes will help to facilitate transfer of RE power from RE rich areas i.e.
Saurashtra & Kutch regions to the load centres i.e. in North & Central Gujarat.

To address the issues of grid integration of large scale renewable generation capacity, a planned
approach is essential so as to ensure power system safety, security and stability remains intact in
all operating conditions. Other than above planned transmission schemes, deployment of following
key elements namely providing Capacitor banks, implementation of LVRT, RE forecasting tools,
balancing mechanism etc will help in reducing operational issues



020\\
k- 20

Operational Aspects

Voltage profile:

During light AG load condition and high RE generation, high voltage observed at Vartej, Sagapara,
Otha, Dhokadava, Timdi, Ranavav, Motipaneli and Keshod S/S. There is indeed a need of providing
25 MVAR reactors to curb over voltage during light Ag load condition.

Forecasting & scheduling of RE:

Earlier RRF Regulation was suspended vide Hon'ble CERC Order dated 07.01.2014 with a remark
that -“...... While the forecasting and scheduling of RE generation shall continue as per the provisions
of the Grid Code.....". As per regulation Hon'ble CERC, the cut-off date was 03rd May 2010 for RE
developer pooling station commissioning and Windfarm of 10 MW & above whereas Solar Plant of
5 MW & above was considered for forecasting and scheduling criteria.

Recently, Hon’ble GERC has been issued draft regulation on “Forecasting. Scheduling, Deviation
Settlement and Related Matters of Solar and Wind Generation Sources” for Intra State which is
under process.

At present, aggregate 3914MW (70%) windfarm and all solar plants of about 1471MW (97%) (Except
few of below 5SMW) are providing forecast. All eligible RE plants being schedule through online web
based application as per day ahead forecast and intraday revision thereof.

Balancing mechanism:

The Thermal capacity is backbone for the Gujarat State as it is 51% of the total installed capacity
whereas Gas 18%, Hydro 3%, Nuclear 2% and Renewables are about 26% comprise of 20% wind
energy and 6% of solar energy.

The renewable energy and nuclear generation is having “Must run” Status, which cannot be backed
down in normal course of operation. The coal generation is not effective due to limited ability to back-
down the generation as per machine design and low flexibility to pick up / back down with respect to
variation of RE generation. The gas plant may ramp up / down quickly. But: to keep costly gas base
generation on bar to handle RE variation leads merit order violation. Further, hydro generation can
be utilise as a balancing. However, hydro is having negligible amount and mainly available in
monsoon and further mostly run as per irrigation program.

Gujarat State is having pump mode hydro power plant at SSP about (200 X 6) 1200MW and at
Kanada Plant about (60 X 4) 240MW. However, it is not working condition as on today due to some
of technical and commercial issues. Hence, there is no balancing mechanism exist in the system to
manage wide and uncertain variation of renewable generation.

Variation handling:

The in-house wind generation forecasting and load forecasting has been developed and availed
online web based service of Forecasting Service Provider (FSP) for wind generation forecasting.
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On base of load, RE forecasting and availability of conventional plants, the surplus / deficit in blocks
is derived. The day ahead forecasting data of renewable generation are being utilise to plan the
Reserve Shut-down (RSD) of conventional generator or / and to carry machine on bar. Further, intra-
day forecasting of is being utilized to pick up and back down of conventional generation. Accordingly,
the planning of gas-based generation, mainly in peak, schedule of hydro generation, revise schedule
for central sector generation etc. can be decided for system operation and action being taken.

The real time renewables generation data and technical data of associated networks is being
capturing and monitoring at SLDC. The real time technical parameter helps to maintain and control
loading and voltage of associated transmission network within stipulated limit.

SLDC readiness / plan for future RE capacity:

As per Analysis of the existing systems and processes in place, Detailed Project Report (DPR) of
GIZ has led to the following recommendations regarding Renewable Energy Management Centre
(REMC) establishment in the state:

Dedicated Forecasting, Scheduling, SCADA and Communications teams required at the SLDC
REMC should be part of the SLDC as a specialist group for renewables generation management.

The role of the executive's preliminary would be data acquisition system, energy management
system, coordination with SLDC, technology management, telemetry, real time supervision.

In view of above, work of REMC is under progress for Gujarat SLDC. However, SLDC has already
developed RE Forecasting Tool RE Scheduling Tool. The forecasting is being carried out as State
as a whole by in-house methodology and web application of FSP. However, the scheduling of
renewable power is being scheduled through software application according to the forecast received
from renewable plants. The real time data of renewable pooling stations / solar plants are being
captured and monitored through SCADA. At present, reserve / balance power of conventional
generation is being identified through scheduling software and it is also monitored through SCADA
system in real time

Future needs (Primary):

* RE grid code / Technical Standards

« Accurate forecasting of RE generation

e Operationalization of pump mode hydro

* Energy banking between States

e Upgradation of thermal units - Enhancing flexibility in operation in range of 30% to 100% of its
full capacity.

* |mplementation of AGC in RE.

* |mplementation of battery storage.
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5. MAPS DEPICTING SCHEMES UNDER
GREEN ENERGY CORRIDOR PHASE | & I
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SoP 1: Electrical Accidents

Annexure 2

DISCOM FH FA NFH Total

FY FY FY FY FY FY FY FY FY FY | FY FY

2016- | 2017- | 2018- | 2016- | 2017- | 2018- | 2016- | 2017- | 2018- |2016-|2017-| 2018-

17 18 19 17 18 19 17 18 19 17 18 19
DGVCL 71 73 55 89 72 100 88 69 75 248 | 214 230
MGVCL 44 45 47 53 72 60 18 37 18 115 | 154 125
PGVCL 102 98 112 220 249 187 89 71 81 411 | 418 380
UGVCL 87 84 81 84 88 54 34 35 37 205 | 207 172
TPL A 39 39 32 14 13 4 23 11 13 76 63 49
TPL S 7 7 6 0 0 0 4 3 2 11 10 8




SoP 6: Distribution Transformer Failure

DISCOM | No. of Transformers at No. of Total No. of No. of % failure rate
the start of the year Transformers Transformers Transformers
added during the failed during the
year year
FY 2017-18 | FY 2018- FY FY FY FY 2018- FY FY FY FY
19 2017-18 | 2018-19 | 2017-18 19 2017-18 | 2018-19 | 2017- | 2018-19
18
DGVCL 12837 142937 14560 16592 142937 | 159529 9310 7854 6.51 4.92
MGVCL 124443 133702 9259 9682 133702 | 143384 3813 4883 2.85 341
PGVCL 639702 751578 104193 | 104896 | 743895 | 856474 85637 73221 11.51 8.55
UGVCL 249459 267443 17984 24353 267443 | 291796 21192 16289 7.92 5.58
TPL (A) 7682 8067 385 438 8067 8505 59 45 0.73 0.53
TPL (S) 2435 2504 69 63 2504 2567 5 3 0.20 0.12




SoP 11 A: System Average Interruption Frequency Index (SAIFI)

DGVCL
Ni - Number of _
Customers for each Nr - Total No of SAIFI =3, Average of Yearly Average of
. S Ni/Nt monthly Quarterly SAIFI SAIFI on

Month sustained customers served CI=) Ni . quarterly

. . . . (Monthly SAIFI on on average basis average

interruptions (in (in Numbers) . . SAIFI

SAIFT) quarter basis basis
numbers)
Apr-18 3182550 3057284 15526869 5.08
May-18 3251135 3063132 17374534 5.67 7.10 7.11
Jun-18 3386792 3088032 32588264 10.55
Jul-18 8986970 3173928 31135090 10.01
Aug-18 8720256 3186062 24642940 7.92 8.10 7.92
Sep-18 8755890 3189638 19862963 6.39
6.37 6.39

Oct-18 8846952 3208560 20757004 6.36
Nov-18 8413643 3224864 14691120 4.49 5.27 5.35
Dec-18 8458182 3233030 16302512 4.97
Jan-19 3077041 3241630 19445884 5.92
Feb-19 3008461 3246873 15108836 4.63 5.10 5.16
Mar-19 2961878 3237122 15604811 4.75
Total 3179180 243040827 6.36




SoP 11 A: System Average Interruption Frequency Index (SAIFI)

MGVCL
Ni - Number of _
Customers for each Nr - Total No of SAIFI =3, Average of Yearly Average of
. S Ni/Nt monthly Quarterly SAIFI SAIFI on

Month sustained customers served CI=) Ni . quarterly

. . . . (Monthly SAIFI on on average basis average

interruptions (in (in Numbers) . . SAIFI

SAIFT) quarter basis basis
numbers)
Apr-18 2869835 3081671 7526424 2.44
May-18 2851641 3078264 8691870 2.82 3.92 3.92
Jun-18 2970349 3088062 20078029 6.50
Jul-18 2924360 3099197 19674136 6.35
Aug-18 2912241 3112111 16488941 5.30 5.27 5.26
Sep-18 2955423 3120167 12946747 4.15
> 3.53 3.54

Oct-18 2881153 3128353 9310809 2.98
Nov-18 2898292 3139768 6553669 2.09 2.56 2.56
Dec-18 2929387 3147410 8246862 2.62
Jan-19 3026775 3153067 8979202 2.85
Feb-19 2926735 3156615 7558005 2.39 2.39 2.39
Mar-19 2886514 3165728 6137805 1.94
Total 37470413 132192499 3.53




SoP 11 A: System Average Interruption Frequency Index (SAIFI)

PGVCL
Ni - Number of _
Customers for each Nr - Total No of SAIFI =3, Average of Yearly Average of
. S Ni/Nt monthly Quarterly SAIFI SAIFI on

Month sustained customers served CI=) Ni . quarterly

. . . . (Monthly SAIFI on on average basis average

interruptions (in (in Numbers) . . SAIFI

SAIFT) quarter basis basis
numbers)

Apr-18 4219565.00 5077283.00 23486879.00 4.63
May-18 4414207.00 5082138.00 26944913.00 5.30 5.90 5.90
Jun-18 4609568.00 5097200.00 39541551.00 7.76
Jul-18 4649409.00 5111678.00 55586634.00 10.87
Aug-18 4486973.00 5131618.00 45527855.00 8.87 8.84 8.84
Sep-18 4346497.00 5161523.00 34996222.00 6.78 6.15 6.17
Oct-18 4423761.00 5284324.00 31467081.00 5.95 ' '
Nov-18 4135269.00 5294156.00 23640589.00 4.47 5.40 5.40
Dec-18 4524384.00 5303064.00 30636157.00 5.78
Jan-19 4630680.00 5312894.00 29721916.00 5.59
Feb-19 4456768.00 5338702.00 22445779.00 4.20 4.56 4.56
Mar-19 4176687.00 5337335.00 20766617.00 3.89
Total 5337335.00 384762193.00 72.09




SoP 11 A: System Average Interruption Frequency Index (SAIFI)

UGVCL
Ni - Number of _
Customers for each Nr - Total No of SAIFI =3, Average of Yearly Average of
. S Ni/Nt monthly Quarterly SAIFI SAIFI on

Month sustained customers served CI=) Ni . quarterly

. . . . (Monthly SAIFI on on average basis average

interruptions (in (in Numbers) . . SAIFI

SAIFT) quarter basis basis
numbers)

Apr-18 2285282.00 3356702.00 6433396.00 1.92
May-18 2444432.00 3403890.00 7075944.00 2.08 2.51 2.51
Jun-18 2974679.00 3433041.00 12086832.00 3.52
Jul-18 3215987.00 3464953.00 10478004.00 3.02
Aug-18 3278696.00 3479392.00 9982959.00 2.87 2.68 2.68
Sep-18 3132692.00 3512641.00 7549330.00 2.15 S 12 )12
Oct-18 3125481.00 3522286.00 6322128.00 1.79 ' '
Nov-18 3103703.00 3534682.00 5459923.00 1.54 1.69 1.69
Dec-18 3188968.00 3544083.00 6094318.00 1.72
Jan-19 2438860.00 3557266.00 6930621.00 1.95
Feb-19 2396554.00 3559929.00 5689852.00 1.60 1.62 1.62
Mar-19 2066036.00 3578568.00 4727340.00 1.32




SoP 11 A: System Average Interruption Frequency Index (SAIFI)

TPL (A)
Ni - Number of _
Customers for each Nr - Total No of SAIFI =3, Average of Yearly Average of
. S Ni/Nt monthly Quarterly SAIFI SAIFI on

Month sustained customers served CI=) Ni . quarterly

. . . . (Monthly SAIFI on on average basis average

interruptions (in (in Numbers) . . SAIFI

SAIFT) quarter basis basis
numbers)

Apr-18 268218.00 1903107.00 329702.00 0.173
May-18 389949.00 1906779.00 480658.00 0.252 0.19 0.19
Jun-18 286867.00 1910877.00 301017.00 0.158
Jul-18 239628.00 1914212.00 266551.00 0.139
Aug-18 160547.00 1919133.00 170580.00 0.089 0.12 0.12
Sep-18 207172.00 1922263.00 225167.00 0.117 0.15 0.15
Oct-18 288677.00 1925393.00 339984.00 0.177 ' '
Nov-18 149413.00 1928433.00 154884.00 0.080 0.14 0.14
Dec-18 251197.00 1930863.00 293676.00 0.152
Jan-19 244107.00 1933124.00 267413.00 0.138
Feb-19 286010.00 1936657.00 325845.00 0.168 0.15 0.15
Mar-19 229493.00 1941036.00 293987.00 0.151
Total 1922656.00 3449464 1.794




SoP 11 A: System Average Interruption Frequency Index (SAIFI)

TPL (S)
Ni - Number of _
Customers for each Nr - Total No of SAIFI =3, Average of Yearly Average of
. S Ni/Nt monthly Quarterly SAIFI SAIFI on

Month sustained customers served CI=) Ni . quarterly

. . . . (Monthly SAIFI on on average basis average

interruptions (in (in Numbers) . . SAIFI

SAIFT) quarter basis basis
numbers)
Apr-18 37020.00 605744.00 37020.00 0.061
May-18 26248.00 606410.00 30495.00 0.050 0.05 0.05
Jun-18 18819.00 607007.00 18819.00 0.031
Jul-18 6995.00 607542.00 11722.00 0.019
Aug-18 9190.00 607664.00 9190.00 0.015 0.02 0.02
Sep-18 10841.00 607947.00 10841.00 0.018
> 0.03 0.03

Oct-18 12556.00 608064.00 12556.00 0.021
Nov-18 12638.00 607549.00 12638.00 0.021 0.03 0.03
Dec-18 21094.00 610204.00 21094.00 0.035
Jan-19 24926.00 610608.00 30692.00 0.050
Feb-19 13154.00 611066.00 13154.00 0.022 0.03 0.03
Mar-19 17485.00 612428.00 17485.00 0.029
Total 608519.00 225706.00 0.371




SoP 11 B: System Average Interruption Duration Index (SAIDI)

DGVCL
Ri= .
Restoration Nil; tljl}i‘mbte l;iOf
Time for upte Nr - Total No SAIDI =
Customers for Customer Intt. conre
Sr. each . of customers . _ YRi*Ni/Nt
Month . each sustained Duration CMI =

No sustained interruption served SRi*Ni (Monthly

interruption evellljt (in Numbers) SAIDI)
event (in numbers)
(in hours)

1 | Apr-18 11:49 2544284 3057284 23266916:50 07:36
2 | May-18 13:17 2612818 3063132 29302165:21 09:33
3 | Jun-18 13:58 2796269 3080447 43854187:48 14:14
4 | Jul-18 09:57 3370417 3173928 34408783:04 10:50
5 | Aug-18 09:55 3073370 3186062 29114203:08 09:08
6 | Sep-18 10:11 3061117 3189638 25997920:19 08:09
7 | Oct-18 10:47 3349742 3208560 28722731:28 08:57
8 | Nov-18 09:30 3194353 3224864 19387131:24 06:00
9 | Dec-18 09:41 3241204 3233030 25712306:29 07:57
10 | Jan-19 10:53 3077041 3241630 27335689:46 08:19
11 | Feb-19 11:10 3008461 3246873 22019759:43 06:45
12 | Mar-19 10:43 2961878 3237122 24486353:00 07:27
Total 3178548 13900339.52 08:44




SoP 11 B: System Average Interruption Duration Index (SAIDI)

MGVCL
Ri= . Ni - Number of
Restoration interrupted
Time for P Nr - Total No SAIDI =

Customers for Customer Intt. e

Sr. each . of customers . _ YRi*Ni/Nt

Month . each sustained Duration CMI =
No sustained interruption served SRi*Ni (Monthly
interruption evelll)t (in Numbers) SAIDI)
event (in numbers)
(in hours)

1 | Apr-18 496863.00 2869835.00 3081671.00 658283457.00 3:34
2 | May-18 612683.00 2851641.00 3078264.00 894103850.00 4:50
3 | Jun-18 1030922.00 2970349.00 3088062.00 1425795088.00 7:42
4 | Jul-18 855957.00 2924360.00 3099197.00 1115001203.00 6.00
5 | Aug-18 734135.00 2912241.00 3112111.00 985853350.00 5.17
6 | Sep-18 669511.00 2955423.00 3120167.00 941171505.00 5.02
7 | Oct-18 607035.00 2881153.00 3128353.00 827031249.00 4.24
8 | Nov-18 407226.00 2898292.00 3139768.00 564517075.00 3.00
9 | Dec-18 557797.00 2929387.00 3147410.00 778336522.00 4.07
10 | Jan-19 516463.00 3026775.00 3153067.00 745794707.00 3.57
11 | Feb-19 482386.00 2926735.00 3156615.00 710372117.00 3.45
12 | Mar-19 327369.00 2886514.00 3165728.00 399462281.00 2.06
Total 37470413.00 10045722404.00 4.28




SoP 11 B: System Average Interruption Duration Index (SAIDI)

PGVCL
Ri = . Ni - Number of
Restoration interrupted
Time for P Nr - Total No SAIDI =
Customers for Customer Intt. NS
Sr. each . of customers . _ YRi*Ni/Nt
Month . each sustained Duration CMI =
No sustained interruption served SRi*Ni (Monthly
interruption evelll)t (in Numbers) SAIDI)
event (in numbers)
(in hours)
1 | Apr-18 1:32 4219565.00 5077283.00 1506548.93 7:07
2 | May-18 1:45 4414207.00 5082138.00 1885596.18 8:54
3 | Jun-18 2:00 4609568.00 5097200.00 2812739.50 13:14
4 | Jul-18 2:41 4649409.00 5111678.00 4153067.68 19:29
5 | Aug-18 2:17 4486973.00 5131618.00 3218598.74 15:03
6 | Sep-18 1:56 4346497.00 5161523.00 2242646.08 10:25
7 | Oct-18 1:29 4423761.00 5284324.00 2032676.27 9:13
8 | Nov-18 1:19 4135269.00 5294156.00 1297464.19 5:52
9 | Dec-18 1:43 4524384.00 5303064.00 2004432.99 9:04
10 | Jan-19 1:43 4630680.00 5312894.00 1955277.58 8:49
11 | Feb-19 1:58 4456768.00 5338702.00 1540917.87 6:55
12 | Mar-19 1:50 4176687.00 5337335.00 1169440.16 5:15
Total 5337335.00 25819406.16 116:06




SoP 11 B: System Average Interruption Duration Index (SAIDI)

UGVCL
Ri= . Ni - Number of
Restoration interrupted
Time for P Nr - Total No SAIDI =

Customers for Customer Intt. e

Sr. each . of customers . _ YRi*Ni/Nt

Month . each sustained Duration CMI =
No sustained interruption served SRi*Ni (Monthly
interruption evelll)t (in Numbers) SAIDI)
event (in numbers)
(in hours)

1 | Apr-18 14658:29 2285282 3356702 9541080:13 2:50
2 | May-18 15222:38 2444432 3403890 10776129:49 3:09
3 | Jun-18 21453:05 2974679 3433041 16464260:30 4:47
4 | Jul-18 20519:47 3215987 3464953 13017126:51 3:45
5 | Aug-18 19039:46 3278696 3479392 11790981:17 3:23
6 | Sep-18 15890:06 3132692 3512641 9517686:16 2:42
7 | Oct-18 12495:30 3125481 3522286 8552459:46 2:25
8 | Nov-18 10968:20 3103703 3534682 7074820:14 2:00
9 | Dec-18 14355:06 3188968 3544083 9272192:13 2:36
10 | Jan-19 11277:44 2438860 3557266 8873285:01 2:29
11 | Feb-19 11155:21 2396554 3559929 7771241:08 2:10
12 | Mar-19 8649:16 2066036 3578568 5189541:40 1:27




SoP 11 B: System Average Interruption Duration Index (SAIDI)

TPL (A)
Ri= . Ni - Number of
Restoration interrupted
Time for P Nr - Total No SAIDI =

Customers for Customer Intt. e

Sr. each . of customers . _ YRi*Ni/Nt

Month . each sustained Duration CMI =
No sustained interruption served SRi*Ni (Monthly
interruption evelll)t (in Numbers) SAIDI)
event (in numbers)
(in hours)

1 | Apr-18 00:45 268218.00 1903107.00 211012.00 00:07
2 | May-18 00:49 389949.00 1906779.00 345766.00 00:11
3 | Jun-18 00:52 286867.00 1910877.00 251228.00 00:08
4 | Jul-18 00:38 239628.00 1914212.00 170503.00 00:05
5 | Aug-18 00:37 160547.00 1919133.00 105979.00 00:03
6 | Sep-18 00:40 207172.00 1922263.00 141607.00 00:04
7 | Oct-18 00:41 288677.00 1925393.00 201351.00 00:06
8 | Nov-18 00:34 149413.00 1928433.00 82937.00 00:03
9 | Dec-18 00:49 251197.00 1930863.00 199359.00 00:06
10 | Jan-19 00:32 244107.00 1933124.00 147447.00 00:05
11 | Feb-19 00:45 286010.00 1936657.00 202335.00 00:06
12 | Mar-19 00:35 229493.00 1941036.00 168282.00 00:05




SoP 11 B: System Average Interruption Duration Index (SAIDI)

TPL (S)
Ri= .
Restoration Nil; tljl}i‘mbte l;iOf
Time for upte Nr - Total No SAIDI =

Customers for Customer Intt. e

Sr. each . of customers . _ YRi*Ni/Nt

Month . each sustained Duration CMI =
No sustained interruption served SRi*Ni (Monthly
interruption evelll)t (in Numbers) SAIDI)
event (in numbers)
(in hours)

1 Apr-18 00:32 37020 605744 17060.00 00:02
2 May-18 00:37 26248 606410 17455.00 00:02
3 Jun-18 00:30 18819 607007 9157.00 00:01
4 Jul-18 00:28 6995 607542 5432.00 00:01
5 Aug-18 00:31 9190 607664 5544.00 00:01
6 Sep-18 00:36 10841 607947 7814.00 00:01
7 Oct-18 00:32 12556 608064 9060.00 00:01
8 Nov-18 00:33 12638 607549 7166.00 00:01
9 Dec-18 00:33 21094 610204 10560.00 00:02
10 Jan-19 00:55 24926 610608 30381.00 00:03
11 Feb-19 00:38 13154 611066 8744.00 00:01
12 Mar-19 01:48 17485 612428 16373.00 00:02




SoP 11 C: Momentary Average Interruption Frequency Index (MAIFI)

DGVCL
NuImN{)i; of ToTaT:lo of Nt -
Sr. M Momentary customers for Total no of Customer Intt. _ Nt
No onth interruptions each customers S Imi*Nmi MAIFI=EImi*Nmi/Nt
for the month momentary served
(in numbers) il.lterruptions (in numbers)
(in numbers)
1 Apr-18 20667.00 2558140.00 3057284.00 36744272.00 12.02
2 May-18 23381.00 2738921.00 3063132.00 41479850.00 13.54
3 Jun-18 33912.00 2784947.00 3077916.00 65652051.00 21.33
4 Jul-18 27660.00 2918409.00 3173928.00 59227876.00 18.66
5 Aug-18 25553.00 2668387.00 3186062.00 52574346.00 16.50
6 Sep-18 24070.00 2672188.00 3189638.00 43925665.00 13.77
7 Oct-18 23057.00 2858048.00 3208560.00 41281685.00 12.87
8 Nov-18 18182.00 2599570.00 3224864.00 32828971.00 10.18
9 Dec-18 16324.00 2631306.00 3233030.00 30371788.00 9.39
10 Jan-19 17765.00 2796351.00 3241630.00 36368799.00 11.07
11 Feb-19 14384.00 2490993.00 3246873.00 25486378.00 7.82
12 Mar-19 16469.00 2574239.00 3237122.00 29934697.00 9.11
Yearly
13 Data 261424.00 32291499.00 | 3178336.58 495876378.00 13.02




SoP 11 C: Momentary Average Interruption Frequency Index (MAIFI)

MGVCL
NuImN{)i; of ToTaT:lo of Nt -
Sr. M Momentary customers for Total no of Customer Intt. _ N d
No onth interruptions each customers SImi*Nmi MAIFI=EImi*Nmi/Nt
for the month momentary served
(in numbers) il.lterruptions (in numbers)
(in numbers)
1 Apr-18 18808.00 2761828.00 3081671.00 35391994.00 11.48
2 May-18 17962.00 2717381.00 3078264.00 32510171.00 10.56
3 Jun-18 28343.00 2843648.00 3088062.00 51375255.00 16.63
4 Jul-18 28325.00 2813098.00 3100752.00 51192593.00 16.51
5 Aug-18 25259.00 2796910.00 3113676.00 45172712.00 14.51
6 Sep-18 22342.00 2784140.00 3121734.00 39227465.00 12.57
7 Oct-18 22384.00 2775008.00 3128353.00 38298876.00 12.24
8 Nov-18 18468.00 2792722.00 3139768.00 32306580.00 10.28
9 Dec-18 17719.00 2813709.00 3147410.00 31948606.00 10.15
10 Jan-19 19374.00 2964035.00 3154656.00 39605130.00 12.55
11 Feb-19 15395.00 2729908.00 3158218.00 27146934.00 8.60
12 Mar-19 19241.00 2751055.00 3167343.00 35024114.00 11.06
Yearly
13 Data 37479907.00 459200430.00 12.25




SoP 11 C: Momentary Average Interruption Frequency Index (MAIFI)

PGVCL
NuImN{)i; of ToTaT:lo of Nt -
Sr. M Momentary customers for Total no of Customer Intt. _ N d
No onth interruptions each customers SImi*Nmi MAIFI=EImi*Nmi/Nt
for the month momentary served
(in numbers) il.lterruptions (in numbers)
(in numbers)
1 Apr-18 49492.00 4356082.00 5077283.00 35344916.00 6.96
2 May-18 51752.00 4419103.00 5082138.00 36607076.00 7.20
3 Jun-18 73820.00 4589393.00 5097200.00 52446318.00 10.29
4 Jul-18 89668.00 4745234.00 5111678.00 64222039.00 12.56
5 Aug-18 78593.00 4576647.00 5131618.00 53507194.00 10.43
6 Sep-18 63288.00 4545154.00 5161523.00 42212612.00 8.18
7 Oct-18 59049.00 4558586.00 5284324.00 41823646.00 7.91
8 Nov-18 58483.00 4708581.00 5294156.00 42353287.00 8.00
9 Dec-18 49460.00 4812950.00 5303064.00 37847191.00 7.14
10 Jan-19 43610.00 4771664.00 5312894.00 39159799.00 7.37
11 Feb-19 38274.00 4677479.00 5338702.00 27998408.00 5.24
12 Mar-19 44408.00 4734675.00 5337335.00 33822494.00 6.34
Yearly
13 Data 699897.00 55495548.00 | 5337335.00 507344980.00 95.06




SoP 11 C: Momentary Average Interruption Frequency Index (MAIFI)

UGVCL
. Nmi =
NuImN{)le; of Total no of Nt -
Sr. M Momentary customers for Total no of Customer Intt. _ N d
onth . . each customers . . MAIFI=XImi*Nmi/Nt
No interruptions XImi*Nmi
for the month momentary served
. b interruptions (in numbers)
(in numbers) (in numbers)

1 Apr-18 14516.00 3030777.00 3356702.00 13165581.00 3.92
2 May-18 14195.00 3073142.00 3403890.00 12431071.00 3.65
3 Jun-18 17339.00 3266748.00 3433041.00 16887310.00 4.92
4 Jul-18 17736.00 3215987.00 3464953.00 16288707.00 4.70
5 Aug-18 17065.00 3278696.00 3479392.00 15290385.00 4.39
6 Sep-18 15188.00 3132692.00 3512641.00 13653149.00 3.89
7 Oct-18 13813.00 2682830.00 3522286.00 12651291.00 3.59
8 Nov-18 12972.00 2515967.00 3534682.00 11938633.00 3.38
9 Dec-18 12987.00 2662444.00 3544083.00 12487804.00 3.52
10 Jan-19 12593.00 3250208.00 3557266.00 13594008.00 3.82
11 Feb-19 10924.00 3117369.00 3559929.00 10157046.00 2.85
12 Mar-19 12680.00 3122366.00 3578568.00 11447997.00 3.20




SoP 11 C: Momentary Average Interruption Frequency Index (MAIFI)

TPL (A)
. Nmi =
N IN{: ~ ¢ Total no of Nt -
S Mum e: 0 customers for Total no of Cust Intt
™| Month _vomentary each customers ustomer “nit. MAIFI=ZImi*Nmi/Nt
No interruptions XImi*Nmi
for the month momentary served
. b interruptions (in numbers)
(in numbers) (in numbers)

1 Apr-18 1.00 14135.00 1903107.00 14135.00 0.007
2 May-18 3.00 6315.00 1906779.00 6315.00 0.003
3 Jun-18 3.00 3398.00 1910877.00 3398.00 0.002
4 Jul-18 2.00 3765.00 1914212.00 3765.00 0.002
5 Aug-18 1.00 88.00 1919133.00 88.00 0.000
6 Sep-18 3.00 11839.00 1922263.00 11839.00 0.006
7 Oct-18 1.00 5971.00 1925393.00 5971.00 0.003
8 Nov-18 1928433.00

9 Dec-18 2.00 29458.00 1930863.00 29458.00 0.015
10 Jan-19 1933124.00

11 Feb-19 2.00 2191.00 1936657.00 2191.00 0.001
12 Mar-19 2.00 4035.00 1941036.00 4035.00 0.002




SoP 11 C: Momentary Average Interruption Frequency Index (MAIFI)

TPL (S)
. Nmi =
NuImN{)le; of Total no of Nt -
Sr Momentar customers for Total no of Customer Intt
N : Month . . M each customers . . MAIFI=XImi*Nmi/Nt
0 interruptions YImi*Nmi
for the month momentary served
. bers) interruptions (in numbers)
(in numbers (in numbers)
1 Apr-18 605744.00
2 May-18 606410.00
3 Jun-18 607007.00
4 Jul-18 607542.00
5 Aug-18 607664.00
6 Sep-18 607947.00
7 Oct-18 608064.00
8 Nov-18 607549.00
9 Dec-18 610204.00
10 Jan-19 610608.00
11 Feb-19 611066.00
12 Mar-19 612428.00




SoP 13: Details of Faulty Meters

DISCOM | No. of faulty meters at the start No. of faulty meters added No. of faulty meters replaced No. of faulty meters pending for
of the year during the year during the year replacement at the end of the year
Single Phase Three Phase Single Phase Three Phase Single Phase Three Phase Single Phase Three Phase
FY FY FY FY FY FY FY FY FY FY FY FY FY FY FY FY
2017- | 2018- | 2017- | 2018- | 2017- | 2018- | 2017- | 2018- | 2017- | 2018- | 2017- | 2018- | 2017- | 2018- | 2017- | 2018-19
18 19 18 19 18 19 18 19 18 19 18 19 18 19 18
DGVCL | 32064 | 32863 | 7500 | 10176 | 86472 | 100907 | 19789 | 31578 | 85673 | 107389 | 17113 | 33210 | 32863 | 26381 | 10176 | 8544
MGVCL | 1470 | 210 0 0 86019 | 61698 | 10937 | 8076 | 87279 | 61699 | 10937 | 8076 | 210 209 0 0
PGVCL | 38521 | 29108 | 27386 | 24840 | 20969 | 75761 | 11549 | 34415 | 30382 | 94445 | 14095 | 51308 | 29108 | 10424 | 24840 | 7947
UGVCL | 1405 | 4001 | 2324 | 3100 | 77968 | 77547 | 21959 | 19861 | 75372 | 78238 | 21183 | 20662 | 4001 | 3310 | 3100 2299
TPL (A) 0 0 0 0 30575 | 31903 | 5340 | 6193 | 30575 | 31903 | 5340 | 6193 0 0 0 0
TPL (S) 27 10 6 1 10268 | 9770 | 3127 | 2499 | 10285 | 9737 | 3132 | 2487 10 43 1 13




SoP 14: Billing and Collection Efficiency and AT & C loss

DISCO Net units billed Billing Revenue Billed (Rs. | Revenue Collected Collection Business
M Units input (MUs) (MUs) Efficiency (%) Cr) (Rs. Cr) Efficiency % Efficiency
FY FY FY FY FY FY
FY FY FY FY 2017- | 2018- FY FY FY FY 2017- | 2018- | 2017- | 2018-
2017-18 | 2018-19 | 2017-18 | 2018-19 18 19 2017-18 | 2018-19 | 2017-18 | 2018-19 18 19 18 19
A B C=(B/A)*100 D E F=(E/D)*100 | G=(C*F)/100
DGVCL | 15987.54 | 23543.18 | 14860.63 | 21810.26 | 92.95 | 92.64 | 12203.61 | 17083.55 | 11727.32 | 16505.72 | 96.10 | 96.62 | 89.32 | 89.51
100.0
MGVCL | 11636.17 | 12392.37 | 10518.66 | 11242.44 | 90.40 | 90.88 | 7377.69 | 7708.19 | 7381.55 | 7710.62 5 100.3 | 90.44 | 90.91
PGVCL | 32731.30 | 36589.63 | 26877.07 | 29657.28 | 82.11 | 81.05 | 15298.52 | 16853.32 | 15211.66 | 16826.2 | 99.43 | 99.84 | 81.65 | 80.92
126.7 | 126.4
UGVCL | 23056.82 | 25927.77 | 21268.43 | 23327.3 | 92.24 | 89.97 | 9583.70 | 10522.62 | 11658.87 | 13340.47 8 2 92.24 | 89.97
100.8
TPL (A) | 7963.00 | 8301.00 | 7461.00 | 7835.00 | 93.69 | 94.39 | 5808.52 | 6459.81 | 5764.28 | 6511.84 | 99.24 1 92.97 | 95.15
TPL (S) | 3424.00 | 3392.00 | 3301.00 | 3276.00 | 96.41 | 96.57 | 2439.30 | 2601.77 | 2413.67 | 2598.34 | 98.95 | 99.87 | 9540 | 96.45
DISCOM ATC Loss%
FY 2017-18 | FY 2018-19
H=100-G
DGVCL 10.68 10.49
MGVCL 9.56 9.09
PGVCL 18.35 19.08
UGVCL 7.76 10.03
TPL (A) 7.03 4.85
TPL (S) 4.60 3.55




SoP 15: Release of new connections

DISCOM No. of consumers No. of No. of new No. of connections | No. of connections | No. of consumers
connected at the connections applications released during the pending to be connected at the end
start of the year pending to be received during year released at the end of the year

released at the the year of the year
start of the year
FY FY FY FY FY FY FY
FY 2018- FY FY FY FY 2018-
2017-18 19 201187- 201198- 201187- 2018-19 2()1187- 2018-19 2017-18 2018-19 2017-18 19

DGVCL | 2988183 | 3105829 | 50443 | 44901 | 112104 | 117596 | 117646 | 124631 44901 37527 | 3105829 | 3230460

MGVCL | 2984771 | 3038953 | 1752 | 15760 | 59283 | 113047 | 53354 94720 15760 18545 | 3038953 | 3133614

PGVCL 4896808 | 5082177 | 49015 | 22711 | 166456 | 206506 | 185369 | 267045 | 49015 22577 | 5082177 | 5301193

UGVCL | 3307434 | 3393388 | 40011 | 39338 | 85981 | 153828 | 86427 124893 39338 48570 | 3393388 | 3518281

TPL (A) 1850608 | 1898658 854 1104 63585 58114 57504 59720 1104 1004 | 1898658 | 1958378

TPL (S) 598996 | 606120 7 4 12763 11706 12436 11636 4 13 606120 | 617756

* in case of TPL, number of pending applications exclude applications pending due to consumer compliance and RO permission
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