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Abbreviations

Abbreviations

Explanations

BEST Undertaking Brihanmumbai Electric Supply & Transport Undertaking
PPSES PPS Energy Solutions
BEE Bureau of Energy Efficiency

Electrical Terms

e V (Volt) - Unit of voltage.

e kV (kilovolt) - 1,000 volts.

e W (Watt) - Unit of active power.

e kW (kilowatt) - 1,000 watts.

e MW (Megawatt) - 1,000 kW.

e Wh (watt-hour) - Unit of Energy.

e kWh (kilowatt-hour) - 1,000 Wh.

e MWh (Megawatt-hour) - 1,000 kWh.

e  MUs (Million Units)-1kWh x 10/6.

e VA (Volt-ampere) - Unit of apparent power.

e kVA (kilovolt-ampere) - 1,000 VA.

e MVA (Megavolt-ampere) - 1,000 kVA.

e VAr (volt-ampere reactive) - Unit of reactive power.

e Load Factor - Ratio of average power demand to maximum power demand Electrical
Losses - Difference between energy delivered and energy sent out.

e PF—Power Factor
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1. Executive Summary

The Annual Energy Audit of the BEST Undertaking was conducted in the month of July 2023
for the FY 2022-2023. This report is prepared based on the data provided by the BEST
Undertaking team and the verification done for the data authenticity. Auditors have critically
examined the various systems, schemes, devices employed as well as the associated
documents at BEST Undertaking above 11kV, at 11kV and below 11kV as to ascertain its
adequacy and efficacy as per the directives of the BEE and guidelines as per regulation. The

gaps in the accounting and the shortcoming in energy accounting are highlighted.

1.1 BEST Undertaking Power Introduction

The Electric Supply Branch of the Undertaking distributes electricity in the island city of
Mumbai from Colaba to Sion in the North-East and up to Mahim in the North-West as a
distribution licensee as per the Electricity Act 2003 and also as an Undertaking of MCGM
under MMC Act 1888. The electricity distribution system developed by BEST Undertaking

over 100 long years.

e Geographical area of distribution: Around 72 Sg.kms.
e Residential population: About 32 lacs.

e Types of consumers: Residential, Commercial, Industrial

PPS Energy Solution Pvt Ltd, was awarded the job of carrying out an annual energy audit for
the financial year 2022-23. The annual energy audit report of M/s BEST Undertaking will be
submitted to the Bureau of Energy Efficiency and respective State Designated Agency as per
the provisions and mandate of Gazette on Energy Accounting and Audit of Distribution
Company of Bureau of Energy Efficiency (BEE), Ministry of Power, Govt. of India. Audit team
has conducted energy accounting audit of the Designated Consumer (DC) during May 2023 to
July 2023.

PPS Energy Solutions
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Table 1: BEST Undertaking Network Snapshot
BEST Undertaking Network Snapshot

Number of circles 1
Number of divisions 1
Number of sub-divisions 1
Number of feeders 991
Number of DTs 3430
Number of consumers 1048660

Source: Infrastructure sheet, BEE FY 2022-23
1.2 About Assignment

Bureau of Energy Efficiency (BEE) through Ministry of Power, Government of India issued
regulations namely Bureau of Energy Efficiency (Manner and Intervals for Conduct of Energy
Audit in electricity distribution companies) Regulations, 2021 (hereinafter referred as ‘BEE EA
Regulation 2021’), for Conduct of Annual Energy Audit and Periodic Energy Accounting in
DISCOMs.

As per the notification, the work of Energy Audit of BEST Undertaking was awarded to PPS
Energy Solutions Pvt. Itd.

1.3 Study Team

As per the directives of team given by regulation, the teams were formed by BEST Undertaking
and PPSES to conduct the energy accounting and energy audit.

Table 2 : BEST Undertaking Team

Sr. No Name Designation
1 G. G. Chandankar Chief Engineer Customer Care (Nodal Officer)
2 S.P.Sontakke Divisional Engineer (HVC Dept.)
3 S.M.Virkar Superintendent Engineer (HVC Dept.)
4 V.M.Shinde Deputy Engineer, Energy Manager (HVC Dept.)

Table 3 : PPSES Team

Sr. No. Name Designation
1 Dr. Ravi Deshmukh Team Leader. Accredited Energy Auditor (AEA-0243)
2 Mr. Dinesh Baharate Team member - Electrical Engg. (EA 24237)

(Certified Energy Auditor)
3 Mr. Shashikant Puranic | Sector Expert - Electrical Engg.

4 Mr. Prasad Bhosale Team member- (Certified Energy Manager)
5 Mr. Hemant Kadu Team Member — Electrical Engg 2
=)
== PPS Energy Solutions
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1.4 Methodology
The methodology adopted,

1. Kick of meeting with BEST Undertaking to finalize the sample size

2. Survey of the Distribution network

3. Collection of the Primary Data and finalization of the sample size check

4. Site visit and Energy Meter data collection

5. Collection of the Metered Energy Data for the respective voltage level as per the
sample size

Scrutiny of collected data and Data gaps of the submitted data

Loss calculation for the network segment then if required normalization

Compilation of the Draft report

v 0 N o

Presentation on Draft report

10. Final report with incorporation of comments

As per the methodology, after collection of the data, site visit carried out at BEST Undertaking

in month of July 2023, along with BEST Undertaking Team and consultant team.

PPS Energy Solutions
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1.5 The overall loss of the BEST Undertaking for FY 2022-2023
The below table shows the overall loss of BEST Undertaking for FY 2022-2023.

During the FY 2022-2023, BEST has Input Energy of 4836.32 Million kwh. Billed Energy of the
BEST for FY 2022-2023 was 4483.32 Million kwh at T<>D Interface point.

Table 4 Overall Loss of BEST Undertaking

Performance Summary of Electricity Distribution Companies

Period of Information
1 Year of (FY) information including Date and 1st Apr, 2022 - 31st March, 2023
Month (Start & End)
2 Technical Details

(a) | Energy Input Details

() |!nputEnergy Purchase Million kwh 4836.32
(From Generation Source)

Net input energy (at DISCOM Periphery after

(ii) | adjusting the transmission losses and energy Million kwh 4678.68
traded)

(i) Tojcal Energy billed (is the Net energy billed, Million kwh 4483.32
adjusted for energy traded))

(b) Transmission and Distribution (T&D) loss Million kwh 195.36
Details % 4.18%
Collection Efficiency % 102.75%

(c) | Aggregate Technical & Commercial Loss % 1.54%

The Distribution loss of 195.36 MU which is 4.18% of Net Input Energy at periphery and AT&C
loss of 1.54% is finalized for the FY 2022-2023 for BEST Undertaking.

; PPS Energy Solutions
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1.6 Summary of Critical Analysis

Status of Various Compliance

Sr. No. Particulars Status
2 Quaterly reports for FY 2022-2023 Submitted to BEE
3 Yearly Proforma for year 2022-2023 Submitted to BEE with report

The following are observation based on the above the submission by BEST Undertaking
Inclusions and Exclusions

BEST Undertaking consumers are billed 100% and hence no inclusions and exclusions are
made in the report

Salient Features:

Maximum Demand has increased from 779 MW in 2021-22 to 890 MW in 2022-23. Capacity
of Receiving Sub station increased from 2289 MVA in 2021-22 to 2321 MVA in 2022-23.
Distribution Sub-station capacity is increased from 2717 MVA in 2021-22 to 2842 MVA in
2022-23.

Total 38260 requisitions including SIMHA (hutment/slum area) were received during the year
2022-23 out of which around 37935 meters was provided to various consumer. The

geographical areas are around 72 Sq.km.

The Technical loss is 4.18% only which level below the targeted values of 12% to 15 % of the
regulation published by BEE.
Inthe FY 2022-2023 total 21764 recalcitrant consumers were disconnected for non-payment
of electricity bills/security deposit amount and non-recovery of payment due to dishonored
cheques etc.

All underground EHV, HV & LV cable network data including RSS/DSS & consumer
service cables are maintained in digitized plan by using G. Tech 9.3.2 software since 2009
under digitization project. Previously it was maintained manually which requires lot of effort,

time consuming work & all data cannot be extracted at instantly.

/ PPS Energy Solutions
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Including substation supporting cable network related plan such as site plan, layout
plan, mains plan & service cable related information are prepared in AutoCAD software which

is a part of digitization project.

This outdated software & useful life completed hardware is going to be replaced with ESRI
platform for making it in line with MCGM platform, so that the purpose of ‘One MCGM GIS’
can be achieved. Upgraded software will make the GIS system scalable to achieve aim of
proposed integration with other inter related system. In regards, to provide required GIS
10.8.1 Arc FM 10.8.1D and necessary services like geo-referencing, data integration data up-

gradation, training etc, to BEST Undertaking at the cost of MCGM is underway.

As per GIS software related for up gradation of digitization system, the 2 no. Dell R740
server, server Rack 600x1000, KVM switch with monitor, 50 (out of 80) Lenevo workstations,
A0 Scanner already procured in 2019 for up-gradation of digitization project. The ESRI Arc GIS
software will be provided by MCGM under ‘One MCGM GIS’

PPS Energy Solutions
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2. Background

About BEE

The Government of India set up Bureau of Energy Efficiency (BEE). on 1st March 2002 under
the provisions of the Energy Conservation Act, 2001. The mission of the Bureau of Energy
Efficiency is to assist in developing policies and strategies with a thrust on self-regulation and
market principles, within the overall framework of the Energy Conservation Act, 2001 with

the primary objective of reducing energy intensity of the Indian economy.

2.1 Role of BEE
Energy Accounting:

Energy Accounting means accounting of all energy inflows at various voltage levels in the
distribution periphery of the network, including renewable energy generation and open
access consumers, and energy consumption by the end consumers. Energy accounting and a
consequent annual energy audit would help to identify areas of high loss and pilferage, and

thereafter focus efforts to take corrective action.

Bureau of Energy Efficiency (BEE) through Ministry of Power, Government of India issued
regulations namely Bureau of Energy Efficiency (Manner and Intervals for Conduct of Energy
Audit in electricity distribution companies) Regulations, 2021 (hereinafter referred as ‘BEE EA
Regulation 2021’), for Conduct of Mandatory Annual Energy Audit and Periodic Energy
Accounting in DISCOMs. As per the said regulation, all Electricity Distribution Companies are
mandated to conduct annual energy audit and periodic energy accounting on quarterly basis.
These Regulations for Energy audit in Electricity Distribution Companies provides broad
framework for conduct of Annual Energy Audit though and Quarterly Periodic Energy

Accounting with necessary Pre-requisites and reporting requirements to be met.

Role of BEE include:
i.  Create awareness and disseminate information on energy efficiency and conservation
ii. Arrange and organize training of personnel and specialists in the techniques for
efficient use of energy and its conservation

iii.  Strengthen consultancy services in the field of energy conservation

PPS Energy Solutions
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iv.  Promote research and development

v. Develop testing and certification procedures and promote testing facilities

vi.  Formulate and facilitate implementation of pilot projects and demonstration projects
vii.  Promote use of energy efficient processes, equipment, devices and systems
viii.  Take steps to encourage preferential treatment for use of energy efficient equipment

or appliances
ix.  Promote innovative financing of energy efficiency projects
X.  Give financial assistance to institutions for promoting efficient use of energy and its
conservation
xi.  Prepare educational curriculum on efficient use of energy and its conservation
xii.  Implement international co-operation programmes relating to efficient use of energy

and its conservation

2.2 Purpose of audit and accounting Report

Owing to the impact of energy auditing on the entire distribution and retail supply business
and absence of an existing framework with dedicated focus on the same, it was imperative to
develop a set of comprehensive guidelines that all Distribution utilities across India can follow

and adhere to.

2.3 Period of Energy Auditing and Accounting

Bureau of Energy Efficiency (BEE) through Ministry of Power, Government of India issued
regulations for Conduct of Mandatory Annual Energy Audit and Periodic Energy Accounting
in DISCOMs. As per the regulation, all Electricity Distribution Companies are mandated to
conduct annual energy audit and periodic energy accounting on quarterly basis.

Regulations on Manner and Intervals for Conduct of Energy Audit and Accounting in Electricity
Distribution Companies has been framed. Energy Accounting means accounting of all energy
inflows at various voltage levels in the distribution periphery of the network, including
renewable energy generation and open access consumers, and energy consumption by the
end consumers. Energy accounting and a consequent annual energy audit would help to
identify areas of high loss and pilferage, and thereafter focus efforts to take corrective action.

These Regulations for Energy audit in Electricity Distribution Companies provides broad
framework for conduct of Annual Energy Audit though and Quarterly Periodic Energy
Accounting with necessary Pre-requisites and reporting requirements to be met.

PPS Energy Solutions
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3. Discom Introduction & Overview

3.1 Name and Address of Designated Consumer

The major stake holders of this assignment are BEST Undertaking and PPS Energy Solutions

(PPSES).

Designated Consumer  BEST Undertaking
Address 1st Floor Electric House, BEST Marg, Colaba, Mumbai

3.1.1 Accredited Firm

M/s PPS Energy Solutions Private Limited as have been appointed by BEST Undertaking to
carry out the Energy Audit of Power Distribution Network of BEST Undertaking for year 2022-
2023.

3.2 Designated Officer of Client

Table 5 : BEST Undertaking Team

S\[e] Name Designation
1 G. G. Chandankar Chief Engineer Customer Care (Nodal Officer)
2 S.P.Sontakke Divisional Engineer (HVC Dept.)
3 S.M.Virkar Superintendent Engineer (HVC Dept.)
4 V.M.Shinde Deputy Engineer, Energy Manager (HVC Dept.)

Table 6 : PPSES Team

Sr. No. Name Designation
1 Dr. Ravi Deshmukh Team Leader. Accredited Energy Auditor (AEA-0243)
2 Mr. Dinesh Baharate Team member - Electrical Engg. (EA 24237)

(Certified Energy Auditor)
3 Mr. Shashikant Puranic | Sector Expert - Electrical Engg.

4 Mr. Prasad Bhosale Team member- (Certified Energy Manager)
5 Mr. Hemant Kadu Team Member — Electrical Engg 2
)
s /. PPS Energy Solutions
I
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3.3 Summary Profile of DCs

The submitted data by the BEST Undertaking has been reviewed as per the guide lines of
BEE regulation and comments / remarks are mentioned at respective places.

Table 7 BEST Undertaking Network Snapshot FY 2022-2023

BEST Undertaking Network Snapshot
Number of circles

Number of divisions

Number of sub-divisions

Number of feeders 991
Number of DTs 3430
Number of consumers 1048660

The data collection was followed up by the physical visit of the Input Meter at 110/11kV
Substation and the network of BEST Undertaking.

Energy Conservation Schemes:

1) In 2022-2023, as part of these activities, following jobs were carried out, 01 new Antop
Terminus RSS commissioned in the year 2022-23. Total 5 nos of Power transformers were
commissioned and 1 nos of Power transformer installed. No B/S and 33KV RMU were
commissioned. 06 nos. of 33KV Switchgears were commissioned & 01 nos. of 33KV
switchgears installed. 05 nos. of 11KV Switchgears were commissioned & 01 nos. of 11KV
switchgears installed. During the year, earthing work was carried out at different RSS.
Total 54 nos. of earth electrodes & allied work like 500 /1 C cable laying for earthing and
neutral of transformer, earthing channel fabrication, new copper strip for earthing (40 x

6), neutral CT re-arrangement, wiring & reinstallation work carried out.
2) Consider highly energy efficient transformers to achieve lesser T&D losses.

3) As we observe, new plants coming up, as a result, new equipment’s and assets may be
added in the system. In order to identify all such threats and to incorporate remedial
measures, yearly energy audit is necessary. It is important that the periodical asset
monitoring be carried out through thermographic inspection along with detailed energy

audit to make sure the quality of the power supplied is in good order as discussed above.

4) Smart-metering is to be implemented.

PPS Energy Solutions
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4. Energy Flow Analysis

4.1 Energy Flow across Service levels:

Voltage level Energy Sales Particulars MU

DISCOM' consumers 3,846.80
Demand from open access, captive 0

i | LT Level Embedded generation used at LT level 0
Sale at LT level 3,846.80
Quantum of LT level losses na
Energy Input at LT level na
DISCOM' consumers 636.52
Demand from open access, captive 0

. Embedded generation at 11 kV level used 0

i | 11 kV Level
Sales at 11 kV level 636.52
Quantum of Losses at 11 kV na
Energy input at 11 kV level na

DISCOM' consumers

0

Demand from open access, captive 0
Embedded generation at 33 kV or below level 0
0

0

i | 33 kV Level

Sales at 33 kV level

Quantum of Losses at 33 kV
Energy input at 33kV Level
DISCOM' consumers

Demand from open access, captive
Cross border sale of energy

iv | >33kV Sale to other DISCOMs

Banking

Energy input at > 33kV Level

Sales at 66kV and above (EHV) 0

Total Energy Requirement 4,836.32

ool |O|O

Total Energy Sales 4,483.32

PPS Energy Solutions
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4.2 Validation of metered data:

Energy details submitted to BEE by BEST Undertaking have been verified from the various
systems deployed at BEST Undertaking.Initial kick of meeting was arranged between the BEST
Undertaking official and the PPSES Team on June 2023. In the kick of meeting the various
data, PPSES team raised gaps.

BEST Undertaking officials responded to the data gaps and the plan for the site visit with
Accredited Energy Auditor was prepared.

The field visits were conducted on June 2023.The schedule of the visits is as follows.

Table 8 Schedule of the Work

Places Information validated Remarks

Visited

BEST Undertaking
Meeting with AEA Team and | Submitted the Energy
Office of BEST | the team of BEST Audit data which was
Undertaking Undertaking on report submitted to BEE FY
finalization for Year 2022-23. | 2022-2023

20 June 2023

The physical verification of
the meters at the Substation
and the Consumer end

21 June 2023 meters were carried out and
same were matched with the
data base for sample
consumers.

The field information was
found to be consistant
with the information in
the software systems.

4.2.1 Check list Prepared by EmAEA

List of Documents

Energy Purchase Documents- Power Purchase report from all sources

Consumers Category wise details

Billed energy for different category of the consumer
Annual Calculation of transmission Loss

Annual Sales Report-

Input and billed energy

N oo BhWIN| -

Infrastructure details

. ;' PPS Energy Solutions
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4.3 Validation of Energy Flow Data & Losses:

Data Energy details submitted to BEE by BEST Undertaking have been verified from the
various systems deployed at BEST Undertaking. Validation of Energy Flow & Losses for
Division wise is tabulated below:

1) Losses for FY 2022-2023.

Total . Colle
mput | Bl | Tap |T&ap | BMed | (g | COlle | ATE&
. Consumer Amoun ction C
Name of circle category energy ed loss loss tin Rs Amoun Effic loss
(MU) | energy | (MU) (%) Crore. tinRs. iency (%)
(MU) Crore
Residential 2073.9
0
Agricultural 0.05
Commercia
I/ 1789.7
BEST Industrial- 4678.6 6 | 195.3 4.18 | 3538.2 | 3635.5 102.75
Undertaking LT 8 6 % 8 5 %
Commercia
I/
Industrial- 604.11
HT
Others 15.49
Sub-total 4678.6 | 4483.3 | 195.3 4.18 | 3538.2 | 3635.5 102.75 1.54
8 2 6 % 8 5 % %

2) ENERGY BALANCE FOR FY 2022-2023

A Energy at T&D (MUs) 4678.68

B InSTS Loss of % as per SLDC 3.26%

C Grossedup as per SLDC (MUs) 4836.32
PPS Energy Solutions
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5. Loss & Subsidy Computation

5.1 Energy Accounts for previous years

Distribution Loss:

2500 Units Sold Under Different Categories ( in millions)
2250
2000
1750
1500
1250
1000
750
500
250
0
2010-11 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23
I Ind Power mmmm Comm. B Other St Ltg. W Res. e=@==Total
% Energy Distribution Loss
10 -

7.94
62 83 5e3 ., 582
| I I I I I i I i 0 i

2010-11 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22 2022-23

O N b O
I

0% Loss

For FY 2022-23, Distribution loss of the BEST Undertaking was 4.18 %.
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5.1.1 Trend Analysis of BEST Undertaking

Table 9 : Maximum Demand, RSS and DSS Capacity

Peak Coincident Load No. Total capacity No. of | Total capacity | Distribution
Year Maximum Demand | Factor | of | of Power Trans. DSS Of Dist Trans. pillars
inMVA* [inmw | % [RSS in MVA in MVA
2019-20 946 927 58.97 | 64 2255 2428 2645 8404
2020-21 736 723 62.05 | 64 2283 2451 2682 8581
2021-22 787 779 62.56 | 64 2289 2477 2717 8775
2022-23 899 890 60.04 | 65 2321 2507 2842 9057
3000
2500
2000
1500
1000
=il ol
0
2019-20 2020-21 2021-22 2022-23

B Maximum Demand in MVA

B RSS Capacity in MVA

| DSS Capacity in MVA

Figure 1 Maximum Demand of BEST Undertaking in MVA and Installed Capacity of RSS (MVA) and DSS

(MVA)

Maximum Demand has increased from 779 MW in 2021-22 to 890 MW in 2022-23. Capacity

of Receiving Substation increased from 2289 MVA in 2021-22 to 2321 MVA in 2022-23.

Distribution Sub-station capacity is increased from 2717 MVA in 2021-22 to 2842 MVA in

2022-23.

5.1.2 Identification of key exceptions

The 11kV meters at the substation shall be installed as energy accounting is carried out based

on the input energy and the energy billed at the meter consumer end. The network segment

wise meters are not installed and the hence to inorder to comply with the regulation, the

metering is mandatory at 11kV feeders originating from BEST Undertaking Substation

PPS Energy Solutions
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5.2 Energy Accounts and performance in the Current Year

Performance Summary of Electricity Distribution Companies

Period of Information
1 Year of (FY) information including Date and 1st Apr, 2022 - 31st March, 2023
Month (Start & End)
2 Technical Details
(a) | Energy Input Details
() | nput Energy Purchase Million kwh 4836.32
(From Generation Source)
Net input energy (at DISCOM Periphery after
(i) | adjusting the transmission losses and energy Million kwh 4678.68
traded)
... | Total Energy billed (is the Net energy billed, -
(i) | ,giusted fi:,energy raded)) &Y Million kwh 4483.32
(b) Transmission and Distribution (T&D) loss Million kwh 195.36
Details % 4.18%
Collection Efficiency % 102.75%
(c) | Aggregate Technical & Commercial Loss % 1.54%

5.2.1 Voltage wise assessed loss of BEST Undertaking

Metering is an inevitable part of the Power Distribution network for evaluating the energy
injected and transferred to end consumers. Meter readings are the only way to evaluate the
accurate energy balance of the system. Faulty meters, Nonworking meters mislead the losses
statement. To evaluate the metering system of the BEST Undertaking, auditors have

physically visited the sample grid and inspected the meter working conditions.

Table 10 : Different Types of Meter connection in BEST Undertaking

2 Parameters 66kV and 33kv 11kv/ LT
above 415V
a. | Number of conventional metered 0 0 0 1048465
i. | consumers
i | Number of consumers with 'smart' 0 0 0 0
meters
iii | Number of consumers with 'smart 0 0 0 0
prepaid' meters
iv | Number of consumers with 'AMR' 0 0 195 0
meters
=X
:',.-k ';: PPS Energy Solutions
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2 Parameters ELL 33kv 11 kv/ LT

above 415V

v | Number of consumers with 'non-smart | O 0 0 0
prepaid' meters

Number of unmetered consumers 0 0 0 0
vii| Number of total consumers 0 0 195 1048465

\Y

Table 11 : Voltage wise data

Voltage level

i | 11 Kv

4,678 .68 4,483.32 195.36 4.18%
iii | 33 kv

iv | >33 kv

5.2.2 Category wise Assessed loss of BEST Undertaking

Table 12 : T & D loss category wise

Billed energy (MU) % of
Unmetere energy T&D T&D
Input Metere d
Consumer category p / Total consu loss loss
energy asses .
mptio MU %
(MU) energy sment energy F:‘ (MU) (%)
energy
Residential 2073.90 0.000 2023'9 46%
Agricultural 0.05 0.000 0.05 0%
f;’mmerc'a'/ Industrial- | 4e75 65 | 178976 | 0.000 17869'7 40% | 195.36 | 4.18%
E‘;mmerc'a'/ Industrial- 604.11 0.000 | 604.11 | 13%
Others 15.49 0.000 15.49 0.3%
4483.3
total 4678.68 | 4483.32 0.000 ) 100% 195.36 | 4.18%
£
%" PPS Energy Solutions
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Table 13 : Category wise AT & C loss

Billed | Collected
Input AT&C
Total Billed | Amount | Amount | Collection
Consumer category energy loss
Energy (MU) in Rs. in Rs. Efficiency
(MU) (%)
Crore Crore
Residential 2073.90
Agricultural 0.05
Commercial/Industrial-LT | 4678.68 1789.76 3538.28 | 3635.55 102.75% 1.54%
Commercial/Industrial-HT 604.11
Others 15.49
Total 4678.68 4483.32 3538.28 | 3635.55 102.75% | 1.54%

5.2.3 Feeder wise Assessed loss of BEST Undertaking

The feeder meters are not working hence the feeder wise loss calculation are not validated.

5.2.4 High loss feeder names of BEST Undertaking:
The feeder meters are not working hence the feeder wise loss calculation are not validated.
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6. Energy Audit Findings:

6.1.1 Critical Network Analysis

e All Distribution transformers shall be metered with communicable meters. Presently
BEST Undertaking have no arrangement of DT metering in 33KV/11KV/415V voltage

level.

e Few of consumer meter to be replaced with smart meter.

6.1.2 Purchased Energy for 2022-2023

The purchased energy for FY 2022-2023 is show below.

Table 14 Purchased Energy FY 2022-2023

Purchased Energy

(MU) Remarks

Type

BEST
Undertaking

DISCOM 4836.32 Total Energy purchased by BEST Undertaking.

6.1.3 Net Input Energy

The energy recorded at the Interface point of transmission and BEST Undertaking Distribution
network is 4678.68 MU for FY 2022-2023.

Net Input Energy Details FY 2022-2023

Purchased

T R k
ype Energy (MU) SIARES

Net input energy (at DISCOM Periphery after
DISCOM 4678.68 adjusting the transmission losses and energy
traded)

BEST
Undertaking

6.1.4 Billed energy 2022-2023

Table 15 Billed energy FY 2022-2023

Sr. No Billed Energy (MU) DatalSource
1 4483.32 As per the submitted data by the BEST Undertaking
team
)
(\_ PPS Energy Solutions
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6.1.5 Energy Distribution Verification

1 Parameters Total
i Number of circles 1
i Number of divisions 1
iii Number of sub-divisions 1
iv Number of feeders 991
v Number of DTs 3430
Vi Number of consumers 1048660
66kV
Parameters and 33kV 11KV LT
/22kV
above
a. | Number of conventional metered 0 0 0 1048465
i. | consumers
i Number of consumers with 'smart’ 0 0 0 0
meters
i Number of consumers with 'smart 0 0 0 0
prepaid' meters
i\ Number of consumers with 'AMR' 0 0 195 0
meters
v Number of consumers with 'non-smart 0 0 0 0
prepaid' meters
vi | Number of unmetered consumers 0 0 0 0
vii | Number of total consumers 0 0 195 1048465
.| Number of conventionally metered 0 0 0 0
b.i. o
Distribution Transformers
i Number of DTs with communicable 0 0 0 0
meters
iii | Number of unmetered DTs 0 0 3430 0
iv. | Number of total Transformers 0 0 3430 0
c.i. | Number of metered feeders 0 0 0 0
i Number of feeders with communicable 0 0 0 0
meters
iii | Number of unmetered feeders 0
iv. | Number of total feeders 0 0 0 0
d. | Line length (ct km) 0 0 0 0
e. | Length of Aerial Bunched Cables 0 0 0 0
f. | Length of Underground Cables 11986.63
PPS Energy Solutions
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GO

Voltage level Energy Sales Particulars MU
DISCOM' consumers 3,846.80
Demand from open access, captive 0
i | LT Level Embedded generation used at LT level 0
Sale at LT level 3,846.80
Quantum of LT level losses na
Energy Input at LT level na
DISCOM' consumers 636.52
Demand from open access, captive 0
.. Embedded generation at 11 kV level used 0
i | 11kV Level Sales at 11 kV level 636.52
Quantum of Losses at 11 kV na
Energy input at 11 kV level na
DISCOM' consumers 0
Demand from open access, captive 0
Embedded generation at 33 kV or below level 0
fi | 33KV Level Sales at 33 kV level 0
Quantum of Losses at 33 kV 0
Energy input at 33kV Level
DISCOM' consumers 0
Demand from open access, captive 0
Cross border sale of energy 0
iv|>33kV Sale to other DISCOMs 0
Banking 0
Energy input at > 33kV Level
Sales at 66kV and above (EHV) 0
Total Energy Requirement 4,836.31639
Total Energy Sales 4,483.32
Energy Accounting Summary
DISCOM Input (in MU) Sale (in MU) Loss (in MU) Loss %
i | LT
.I.l. 11Ky 4678.68 4483.32 195.36 4.18%
i | 33 kv
iv | >33 kv
Loss Estimation for DISCOM
T&D loss 353
D loss 195
T&D loss (%) 7.54%
D loss (%) 4.18%
PPS Energy Solutions
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6.1.6 Verification of Yearly Reports

Yearly energy consumption data of the consumers

Billed Collected .
Consumer Input Total | T&D T&D Amount | Amo COI.I?Ctmn AT &
category energy | energy | loss loss inRs untin Effici C loss
o, ¢ o,
(%) Crore Rs.Crore ency (%)
Residential 2073.90
Agricultural 0.05
C ial
ommercial/ | | o 8 | 1789.76 | 195.36 | 4.18% | 3538.28 | 363555 | 102.75%
Industrial-LT
Commercial/
Industrial-HT 604.11
Others 15.49
Sub-total 4678.68 | 4483.32 | 195.36% | 4.18% | 3538.28 | 3635.55 102.75% | 1.54%

Review of the current consumption practices in order to identify the energy loss in the system

was carried out.

Table 16 : Details of Consumer

Category of | Voltage Total % Share | Remarks
Type of Consumers | Level No of ]
S.No Consumption | of (Source
Consumers (EHT/HT (In Consumers in Units catego of data)
/LT/Others) | Voltage) gory
1 Domestic LT ECHS 770291 2041.50
2 Commercial | LT (;\.;llS 260994 1358.55
3 IP Sets - - - 0.00
Hor. & Nur.
&
4 Coffee/Tea - - - 0.00
& Rubber
(Metered)
Hor. & Nur.
&
5 Coffee/Tea - - - 0.00
& Rubber
(Flat)
PPS Energy Solutions
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GO

Category of | Voltage Total % Share | Remarks
Type of Consumers | Level No of .
S.No Consumption | of (Source
Consumers (EHT/HT (In Consumers in Units catego of data)
/LT/Others) | Voltage) gory
Heating and
6 Motive - - - 0.00
Power
Water 0.415
7 LT 2
Supply kv 63 >-29
Public 0.415
8 Lighting LT KV 495 15.49
g |MTWater 1., 11kv |12 36.75
Supply
10 HT Industrial | HT 11 kv 37 165.58
Industrial 0.415
11 (small) LT KV 8092 103.11
Industrial 0.415
12 (Medium) LT KV 990 79.53
13 HT . HT 11 kV 91 219.93
Commercial
Applicable
to
14 Government | LT 0.415 669 61.03
) kv
Hospitals &
Hospitals
Lift Irrigation
15 Schemes/Llft i i i 0.00
Irrigation
Societies
HT Res.
16 | Apartments | 11k |12 32.40
Applicable
to all areas
17 Mixed Load - - - 0.00
Government
18 offices and LT (E\.;llS 6838 163.75
department
PPS Energy Solutions

THE POWER OF ENERGY

Page 29 of 38




Annual Energy Audit of BEST Undertaking FY 2022-23

S.No

Type of
Consumers

Category of
Consumers
(EHT/HT

/LT/Others)

Voltage
Level

(In
Voltage)

No of
Consumers

Total
Consumption
in Units

% Share
of
category

Remarks
(Source
of data)

19

Others-1 (if
any, specify
in remarks)

HT

11 kV

2.11

20

Others-2 (if
any , specify
in remarks)

LT

0.415
kv

32

18.49

21

Others-3 (if
any , specify
in remarks)

0.05

22

Others-4 (if
any , specify
in remarks)

23

Others-5 (if
any, specify
in remarks)

Applicable
to
Government
Hospitals &
Schools

HT

11 kv

27.76

Government
offices and
department

HT

11 kv

36

151.99

Total

1048660

4483.32
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6.1.7 Summary of Management response to Auditors comments

1. The Energy Auditor highlighted that, the software systems are old and needs to be
replaced.

Management Reply:

This outdated software & useful life completed hardware is going to be replaced with ESRI
platform for making it in line with MCGM platform, so that the purpose of ‘One MCGM GIS’
can be achieved. Upgraded software will make the GIS system scalable to achieve aim of
proposed integration with other inter related system. In regards, to provide required GIS
10.8.1 Arc FM 10.8.1D and necessary services like geo-referencing, data integration data up-
gradation, training etc, to BEST Undertaking at the cost of MCGM is underway.

As per GIS software related for up gradation of digitization system, the 2 no. Dell R740
server, server Rack 600x1000, KVM switch with monitor, 50 (out of 80) Lenevo workstations,
AO Scanner already procured in 2019 for up-gradation of digitization project. The ESRI Arc GIS
software will be provided by MCGM under ‘One MCGM GIS’

2. What are the efforts you are doing to stop the energy PILFERAGE?

Management Reply:

During the year 2022-23 Vigilance Department detected 292 measure theft cases where loss
of revenue was more than Rs.1 Lakh. Out of this 238 nos. of cases an amount of
Rs.3,45,40,268/- have been recovered. Also during the year Vigilance Department conducted
184 nos. mass raids in South area and 724 mass raids in North area, where a claim of

Rs.4,82,27,462/- have been prepared and Rs.1,87,41,839/- have been recovered

PPS Energy Solutions
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6.1.8 Division wise Billed Unit and Revenue of BEST Undertaking FY 2022-2023

Billed Collected .

Input Total . ) Collection

Consumer category ener ener Amount in Amount in Rs. Efficienc
gy gy Rs. Crore Crore y

Residential 2073.90
Agricultural 0.05
C ial/Industrial-
L;’mmerc'a/ NAUSENa™ | 4678.68 | 1789.76 | 3538.28 3635.28 102.75% | 1.54%
Commercial/Industrial- 604.11
HT
Others 15.49
Sub-total 4678.68 | 4483.32 | 3538.28 3635.28 102.75% | 1.54%

6.1.9 Distribution Loss calculation:

(i Input energy (at DISCOM Periphery after adjusting Million kwh 1675.68
the transmission losses and energy traded)
. Total Energy billed (is the Net energy billed, -
32
(i) adjusted for energy traded) Million kwh 4483.3
- e . Million kwh 195.36
(iii) Transmission and Distribution (T&D) loss Details % 2.18%
Collection Efficiency % 102.75%
(iv) Aggregate Technical & Commercial Loss % 1.54%

6.1.10 AT&C Losses Computation in BEST Undertaking

Total unit received is computed from the actual meter readings of the interface meter
installed at various locations in the system. The units billed are calculated as actual billed to
various categories of the consumers.

Determination of Aggregate Technical and Commercial losses (AT&C) involve calculation of
Distribution Loss (%) as difference between input energy and units billed.
Where D loss: (UI-UB)/ Ul %

Ul: Units Input (excluding units traded)

UB: Units Billed (to consumers in its licensed area)
e Billing Efficiency = 1- D Loss
e Collection efficiency as the ratio of amount collected to amount billed.
e AT&C loss as difference between units input and units realized.

AT & C Loss: [1- Billing Efficiency X Collection Efficiency] X 100%

o=
I -
W= = PPS Energy Solutions
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Total AT &C Loss of BEST Undertaking

Table 17 Total AT&C Loss of BEST Undertaking

Performance Summary of Electricity Distribution Companies

Period of Information
1 Year of (FY) information including Date and 1st Apr, 2022 - 31st March, 2023
Month (Start & End)
2 Technical Details

(a) | Energy Input Details

(i) Input Energy Pl_mhase Million kwh 4836.32
(From Generation Source)

Net input energy (at DISCOM Periphery after

(ii) | adjusting the transmission losses and energy Million kwh 4678.68
traded)

(i) Tojcal Energy billed (is the Net energy billed, Million kwh 4483.32
adjusted for energy traded))

(b) Transmission and Distribution (T&D) loss Million kwh 195.36
Details % 4.18%
Collection Efficiency % 102.75%

(c) | Aggregate Technical & Commercial Loss % 1.54%

The Total AT&C loss of the BEST Undertaking is 1.54% for the year 2022-2023.

li ; PPS Energy Solutions
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7. Conculsion and Action plan

7.1 Critical Network Analysis by Energy Auditor

In the year 2022-2023 total 21764 recalcitrant consumers were disconnected for non-
payment of electricity bills/security deposit amount and non-recovery of payment due to
dishonored cheques etc.

High Value Consumer Department (HVC) is established mainly to deal with reading, billing and
attending complaints of high value consumers pertaining to Cycle-19, 21, 24, 35 & 36. Last
year, 22561 electronic meters were read against 21740 nos. of previous year. During year
2022-23, total 1439 nos. of electronics meters pertaining to Cy.19, 24, were replaced. Further,
1022 nos. of amendment cases were initiated and an amount of Rs.1,18,14,951.85/- was
recovered against amended bills. 3212 nos. of cases of Nil/Low consumption were received.
In all cases, meters were tested/inspected, out of which 10 meters were found defective.

Till 31.03.2023, 420+ consumers have adopted rooftop solar system and net metering
with solar generation meters have been installed for these consumers. The meters are billed
under Cycle-35/36. The reading and billing of above consumers are done by High Value
Consumers Department.

Reliability Indices:

The undertaking maintained its trend of high reliability of electric supply in the last year as
well. Same is indicated by the statistics of the performance parameters like SAIDI, SAIFI &
CAIDI in the following table.

Year SAIDI in Minutes SAIFI CAIDI in Minutes
2019-20 71.86 2.88 24.94
2020-21 62.99 2.63 23.92
2021-22 70.56 2.75 25.67
2022-23 67.71 2.32 29.17

SAIDI = Total OFF supply time /Total Consumers SAIFI= Affected Consumers/ Total Consumers
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Occasions of supply interruption and restoration time:

During the year 2022-2023, the Undertaking has restored interrupted electric supply within
the time stipulated by the commission. Failure of transformer was very low as (13 out of 3430)

due to the periodic preventive maintenance and optimum loading.

The average restoration time of the same was around 43 minutes.

Supply Interruptions Occasions Restoration Time
of (Avg. in min.)

TATA Under Frequency Tripping of TATAs feeder 4 23

Power Transformer 1 30

Failure Distribution Transformer 13 44

Switchgear 53 52

Pillar/LV Board Damages 1 33

EHV Cable 65 26

BEST Eault HV Cable 970 38

Underta Distributor Cable 3340 116

king Service 3530 123

EHV Feeder & Power Transformer 24 32

Dist. Transformers 674 20

Tripping | HV Feeder 458 75

Fuse Blown 8505 59

Service Cutout 3665 63

Major Maintenance Cases:

Unbalanced load sharing of distribution transformer tails 350
Busbar flashover in 11 kV substations 20
Replacement of faulty distribution transformers 30
Switchgear complaints 935
C.T. flashover in 11 kV substations 44
Oil leakage from distribution transformer 71

Losses and Load Factor:

Year System Peak MD Losses and Load Factor
MD Month Energy in MUs % age
Purchased Sold Losses Load factor
2019-20 927 June 4790.60 4569 4.62 58.97
2020-21 723 Mar 3926.96 3838 4.82 62.05
2021-22 779 Oct 4266.59 4078 4.63 62.56
2022-23 890 Apr 4678.68 4493.29 4.18 60.04
,-:: PPS Energy Solutions
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Cable laid/pillars replaced under R &M:

Number of cable faults:

Types of cables No of faults

33 /22 KV cable 51
11KV cable 977

L.V. distributors 3272

Service cables 3330

Types Quantity

33/22 kV Cable 0.329 Kms.

11 kV Cable 4.45 Kms.

1.1 kV (LV/Service cables) 44.67 Kms.
Distribution Pillars 87 Nos.

The BEST Undertaking has installed
capacity inorder to chater to the demand.
The year on year growth of the installed
capacity can be seen from the below
graph. The total installed capacity as of FY
2023 is 2842 MVA at DSS Level. THE Peak
Demand recorded by BEST Undertaking
this financial year is 899 MVA which is
level below 50% of the installed capacity.

The energy metering is only at Input End-
Best Pheriphery and the at the Consumer
end. THE Strategic level metering is not
working at all, hence it is imminent to
install the meters at 11kV/33kV level and
at DTR level inorder to comply with the
regulation.

BEST Undertaking has purchased 1.35%
of renewable energy for the FY 2022-23.
The

The level of the T&D loss BEST
Undertaking Discom is only 4.18% and
since the collection is more than 100% it
AT&c Loss is only 1.54%.

YOY Growth of Installed Capacity

1%

2020-21

5%

1%

2021-22 2022-23

Total Input Energy

|

= Total Electricity Purchased including embedded

generation (MUs)

u Electricity Purchased from RE sources by DISCOM (MUs)
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7.2 Summary of Key finding

The energy metering is only at Input End- Best Pheriphery and the at the Consumer end. THE
Strategic level metering is not working at all, hence it is imminent to install the meters at

11kV/33kV level and at DTR level inorder to comply with the regulation.

7.3 Recommendation and Best Practices

The BEST Undertaking Discom shall immediatly installed the meters and feeder wise
monitoring of the loss shall be inititated. The old tranfomer shall be removed and over loaded

transformer shall be replaced with energy efficient 5 star rated transformer.

7.4 Action plan for monitoring and reporting

Feeder manager shall be appointed by the BEST Undertaking Discom and the energy
accouting based on the feeder manager shall be carried out. The DTR level Automatic

metering system shall be implemented.

7.5 Data Gaps raised by AEA
Table 18 Data Gaps

Data Gaps in the Data provided by BEST

Undertaking for Annual Energy Audit as per
BEE regulation 6" Oct 2021

1 Kindly provide t_he identification and mapping of SLD is provided by BEST Undertaking
all of the electrical network assets;
) Kindly prt_nvide the identifi'cation and mapping of SLD is provided by BEST Undertaking
high tension and low-tension consumers
Kindly provide the details of the energy
accounting data - generated from a metering Software was accessed during the
3 system or till such time the metering system is meeting held on 2023 in front of the
not in place, by an agreed method of assumption | PPSES team.
as may be prescribed by the State Commission
4 ggggg_\z/((él;ctrlcal) Purchase report for the year Data provided by BEST Undertaking
5 Peak Demand of the system Data provided by BEST Undertaking
6 High loss Network segments Data provided by BEST Undertaking
7 Energy Conservational Schemes implemented Data provided by BEST Undertaking
8 Power Distribution Transformer Data provided by BEST Undertaking
9 Mael:tir}?nn;:;?;tlces - PEnE? SUsEEien ; [T Data provided by BEST Undertaking

!
e = PPS Energy Solutions
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8. List of Annexures attached with the Report

Annexure-
Annexure —
NG Annexure Description
1 Introduction of Verification Firm
2 Minutes of Meeting with the DISCOM team
3 Check List prepared by auditing Firm.
4 Brief Approach, Scope & Methodology for audit
5 Infrastructure Details
6 Electrical Distribution System
7 Power Purchase Details
8 Line Diagram(SLD)
9 Category of service details (With Consumer and Voltage wise)
10 Detailed formats
11 List of documents verified with each parameter
12 Brief Description of Unit
13 List of Parameters Arrived through calculation or Formula with list of
documents as source of data
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Annexure-1-Introduction of verification firm

General Information

1 Name of the DISCOM BEST Undertaking
2 i) Year of Establishment 1905
ii) Government/Public/Private Public Undertaking

3 DISCOM's Contact details & Address

i City/Town/Village Mumbai

ii District Mumbai City

iii  [State Maharashtra Pin 400 001
iv  |Telephone 022 22799583 Fax

4  |Registered Office

i Company's Chief Executive Name B.A.W. Shaikh

ii  [Designation Assitant General Manager(Electric Supply)

iii |Address 1st Floor Electric House, BEST Marg, Colaba

iv__ |City/Town/Village Mumbai [P.O. |

\4 District Mumbai

vi |State Maharashtra Pin 400 001
vii |Telephone 022 22799510 Fax

5 Nodal Officer Details*

; Nodal Officer Name (Designated at G.G. Chandankar

DISCOM's)

ii Designation Chief Engineer Customer Care

iii |Address 3rd Floor Multi Storyed Bldg Annex, BEST Bhawan BEST Marg
iv  |City/Town/Village Mumbai P.O.

v District Mumbai

vi [State Maharashtra Pin 400 001
vii [Telephone 022 22799563 Ext. 566 Fax

6 |Energy Manager Details*

i Name V. M. Shinde

ii  |Designation Deputy Engineer Whether EA or EM I EM
iii [EA/EM Registration No. EM 1900

iv  |Telephone 9967435376 Fax I
v__[Mobile |E-mail ID dyehv3@gmail.com

7 Period of Information

Year of (FY) information including Date
and Month (Start & End)

April -2022 to March-2023
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Annexure-2 Annual Energy Audit of BEST Undertaking FY 2022-23

Minutes of Meeting

Client BEST Undertaking
Consultant )

PPS Energy Solutions Pvt Ltd
Company

Date & Time of
20 June 2023

Meeting

. Kick of Meetings and Project plan discussion - 2022-23 of BEST
Subject )

Undertaking

Place 1st Floor Electric House, BEST Undertaking Marg, Colaba, Mumbai
Recorded by PPS Energy Solutions Pvt Ltd ( PPSES)
Project Name Energy Audit of BEST Undertaking 2022-23
Work Order No

Name (BEST) Designation
1 G. G. Chandankar Chief Engineer Customer Care (Nodal Officer)
2 S.P.Sontakke Divisional Engineer (HVC Dept.)
3 S.M.Virkar Superintendent Engineer (HVC Dept.)
4 V.M.Shinde Deputy Engineer, Energy Manager (HVC Dept.)

Sr.No.  Name (PPSES) Designation

1 Dr. Ravi Deshmukh | Team Leader. Accredited Energy Auditor (AEA-0243)

2 Mr. Prasad Bhosale| Team member- Electrical Engineer
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Sr. Nos. Minutes

1 During Meeting the work scope and it action plan was discusses

5 BEST Officials submitted the quarterly available Energy Audit data as per
the BEE Regulation

3 The site visit was planned in the month of June 2023 to BEST

4 The Visit to the Account office was planned in the month of June 2023

5 As per the records in system will be provided by BEST for the verification ofsales
figures

6 The Annexure data is to be provided by BEST

7 The data gaps will be raised by AEA and compliance of the same will be provided
by BEST

Ravi Deshmukh

&
dowi___.

Prasad Bhosale
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Annexure: 3 Check list Prepared by EmAEA

List of Documents

[E

Energy Purchase Documents- Power Purchase report from all sources

Consumers Category wise details

Billed energy for different category of the consumer

Annual Calculation of transmission Loss

Annual EHT Sales Report

Sample 33kV input and billed energy

DTR and consumer mapping for the LT loss calculation

Average Billing Rate for consumer category

O 0| N| of | | W| N

Feeder wise injected energy into the network

[EY
o

Open access consumers and their consumption details

[EEY
[EEY

Infrastructure details
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ANNEXURE: 4 Brief Approach, Scope and Methodology

Objective

BEST Undertaking has engaged PPSES to carry out the Energy Audit in BEST Undertaking
license area for the FY 2022-23. The objective of this assignment is to carry out the Annual
Energy Audit as per the prescribed formats of BEE EA Regulation 2021 to conduct Energy Audit
in BEST Undertaking issued by Bureau of Energy Efficiency, Ministry of Power Government of

India.

Scope of work

1 To carry out Energy Audit in line with the BEE EA Regulation 2021 to Conduct Energy
Audit in BEST Undertaking.

Preparation of checklist/action plan for Energy Audit.

Pro-forma of Energy Audit will be shared with selected agency after the issuance of
Work Award.

DISCOM visit should be carried out by all team members of the agency as per the team
declaration in technical proposal. BEE EA Regulation 2021, proforma (formats) will be
used for this audit.

Collection and Review of the energy related data of last Financial Year (FY 2022-23) in
the Pro-forma by visiting the DISCOM physically.

Verification of existing pattern of energy distribution across periphery of electricity
distribution Company

Collection and verification of energy flow data of electricity distribution company at
all applicable voltage level of distribution network Collection of data on energy
received and distributed by DISCOM and verify the accuracy of data

2 Collection & analysis the data and prepare the same with report;

I. Input energy details:
a. Collection of input energy from recorded system meter reading
b. All the inputs points of transmission system
c. Details provided by transmission unit

d. Recorded meter reading at all export points (where energy sent outside
the State (interstate as well as intrastate) is from the distribution system);

e. System loading and Captures infrastructure details (i.e. no of circle,
division, sub-division, feeders, DTs, & Consumers)

Il. Parameters for computation of distribution losses:
a) Details of open access, EHT sale, HT sale, LT sale and transmission losses

b) Number of consumer’s category wise in each circle
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ANNEXURE: 4 Brief Approach, Scope and Methodology

c) Consumers connected load category wise in each circle and division
d) Details of billed and un-billed energy category wise of each circle and
division

e) Metered and un-metered details.

f) Division and Circle wise losses of all circles under DISCOM periphery
g) Boundary meter details

h) Energy Cost and Tariff data

i) Source of energy Supply (e.g. electricity from grid or self-generation),
including generation from renewables;

j) Energy supplied to Open Access Consumers, which is directly purchased by
Open Access Consumers from any supplier other than electricity Distribution
Company

lll. Monitoring and verifications of input energy and consumption pattern at various
voltage levels

IV. Identify the areas of energy leakage, wastage or inefficient use;

V. ldentify high loss-making areas/networks, for initiating target based corrective

action.

VI. Identify overloaded segments of the network for necessary capacity additions.

VII. Computation of agriculture consumption

VIIl. Methodology for loss computation various losses.

IX. Computation of Average Billing Rate (ABR)

a) Total revenue billed category wise.
b) Category wise ABR with tariff subsidy.

c) Category wise ABR without tariff subsidy.

X. Collection Efficiency (Category wise) and computation of AT&C loss.

3 Observe and compile various Energy Conservation (ENCON) options implemented by the
DISCOM and prepared report containing details of expenditure made by DC along with
saving and payback period.

Study the details of loss/gain of BEST Undertaking, analysis of Average Cost of Supply

(ACS) and Average Revenue realized (ARR) gap, details of energy charges/Power purchase
cost along with the financial analysis.

Current System Metering Status at various voltage level of DISCOM

Status of Functional meters for all consumers, transformers and feeders.
Status of default meters (non-functional meters) for all consumers, transformers
and feeders
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ANNEXURE: 4 Brief Approach, Scope and Methodology

e Current status of pre-requisites mentioned in regulations (Please refer energy
accounting regulation).

e Copies of relevant authentic and certified documents should support the report.
Each document should be sealed and signed by DISCOM authorized
representative as well as by agency’s AEA.

5 Prepare final report of BEST Undertaking as per the scope of work and as per the BEE
Energy Audit Regulation, 2021, in a standard format duly indexed, covering profile of the
unit and its details of energy related data w.r.t BEST Undertaking analytical & Statistical
details and any other relevant information.

Deliverables
e Preparation of report as per BEE EA Regulation 2021
e Verify & submit the duly signed annual energy audit report

Approach

Approach for the assignment, which was scheduled for 1 month, is guided by following
points

» Kick of Meeting: Offline meeting with BEST Undertaking personnel’s and Energy Audit
team will be conducted

1. Communication to the selected the data points like input energy, out energy,
renewable open access etc. were pointed out.
2. Different measures included to account the energy were discussed

> Site Visit:

Site visits were carried out in order to ascertain the meter numbers, boundary
location meters, 11kV meters and LT distribution connection.

» Data analysis and Data Gaps:

Data Scrutiny was carried out and the data gaps were raised. The data validation was
performed.

» Deliverable submission: The Report submission to the BEE will be executed as
specified by BEE regulations.
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ANNEXURE: 4 Brief Approach, Scope and Methodology

Methodology
Phase-1 Phase-II
(Data/Inform (Analysis of
ation Data & System
Collection) in place)

Phase-IV Phase-III
( = < ‘Draft Finding
eport) Report)

Phase I: Data Collection and Analysis & Approach and methodology document 1 week
from work order

(a) Deal with identification of information and data requirement to carry out the
Work/Job

(b) Meeting and Discussion with BEST Undertaking to propose a detailed work plan.

Phase Il: Data Analysis

(a) Data mining and procedural analysis of system in place for record of sales data.

(b) Meter reading data collection

The team members of Field Team did meter reading and data collection of field.

(c) Analysis of the Meter reading

Our team member with input from the respective experts analyzed the collected
data.

(d) Based on the outcomes of the data analysis, a preliminary fact-finding report was

submitted highlighting various issues at various sub-division levels.

Phase llI: Detailed Analysis and Submission of Draft Report 1 month from work order

(a) Detailed analysis and preparation a draft report highlighting the validity, basis,
consistency and objectivity of the approach adopted.

(b) Analysis of Specific Issues such as:
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ANNEXURE: 4 Brief Approach, Scope and Methodology

e Analysis of assessed sales in terms of load factor and specific consumption and its
comparison with the sales based on actual meter reading.
e Reasons for exceptional high or low-metered sales as reported.
e Consistency in approach for assessed consumption.
e Methodology of assessing consumption and comparison of assessed sales with
actual meter reading wherever meter readings are available.
e Comparison of Actual Category-wise Average Billing Rate (ABR) with ABR
approved in Order
(b) Assessment of AT&C losses for HT, LT and Total Sales and comparison vis-a-vis as reported
in the MIS of BEST Undertaking and Recommendations for reducing AT&C Losses by BEST
Undertaking.

Phase IV: Detailed Analysis and Submission of Draft Report

Incorporation of the suggestions received and carry out any further analysis as required and
incorporate the same in the Final Report with Recommendations to reduce the AT&C losses

of BEST Undertaking

Report Submissions

The report submitted as per the deliverables of this assignment.
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ANNEXURE 5 - INFRASTUCTURE DETAILS

Form-Details of Input Infrastructure

Parameters

Total

Covered during in

Verified by Auditor in Sample

Remarks (Source of

audit Check data)

i Number of circles 1 1

ii Number of divisions 1 1

iii Number of sub-divisions 1 1

iv Number of feeders 991 991

v Number of DTs 3430 3430

Vi Number of consumers 1048660 1048660

2 Parameters 66kV and above 33kv 11/22kV LT
a.i Number of conventional metered consumers 0 0 0 1048465
i Number of consumers with 'smart' meters 0 0 0 0
iii Number of consumers with 'smart prepaid' meters 0 0 0 0
iv Number of consumers with 'AMR' meters 0 0 195 0

v Number of consumers with 'non-smart prepaid' meters 0 0 0 0
Vi Number of unmetered consumers 0 0 0 0
vii Number of total consumers 0 0 195 1048465
bi. Number of conventionally metered Distribution 0 0 0 0

Transformers

ii Number of DTs with communicable meters 0 0 0 0
iii Number of unmetered DTs 0 0 3430 0
iv Number of total Transformers 0 0 3430 0
C.i. Number of metered feeders 0 0 0 0

ii Number of feeders with communicable meters 0 0 0 0
iii Number of unmetered feeders 0
iv Number of total feeders 0 0 0 0
d. Line length (ct km) 0

e. Length of Aerial Bunched Cables 0

f. Length of Underground Cables 11986.63
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ANNEXURE 5 - INFRASTUCTURE DETAILS

Voltage level

Particulars

MU

Reference

Remarks (Source of

data)
Long-Term Conventional 0.00 Includes input energy for
franchisees
Medium Conventional 0.00
Short Term Conventional 0.00
Banking 0.00
Long-Term Renewable energy 0.00
Medium and Short-Term RE 0.00 Includes power from bilateral/
PX/ DEEP
i 66kV and above Captive, open access input 0.00 Any power wheeled for any
purchase other than sale to
DISCOM. Does not include
input for franchisee.
Sale of surplus power 0.00
Quantum of inter-state transmission loss 0.00 As confirmed by SLDC, RLDC
etc
Power procured from inter-state sources 0.00 Based on data from Form 5
Power at state transmission boundary 0.00
Long-Term Conventional 3,030
Medium Conventional 715
Short Term Conventional 1,039
Banking 0
i 33KV Long-Term Renewable energy 31
Medium and Short-Term RE 34 The power is accounted
Captive, open access input 0 at InSTS periphery
Sale of surplus power -13.251868
Quantum of intra-state transmission loss 158
Power procured from intra-state sources 4,836
iii Input in DISCOM wires network 4,678.68
iv 33 kV Renewable Energy Procurement 0.00
Small capacity conventional/ biomass/ hydro 0.00
plants Procurement
Captive, open access input 0.00
v 11 kV Renewable Energy Procurement 0.00
Small capacity conventional/ biomass/ hydro 0.00
plants Procurement
Sales Migration Input 0.00
Vi LT Renewable Energy Procurement 0.00
Sales Migration Input 0.00
" Energy Embedded within DISCOM wires network
vii 0.00
viii Total Energy Available/ Input 4,678.68
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ANNEXURE 5 - INFRASTUCTURE DETAILS

4 Voltage level Energy Sales Particulars MU Reference
DISCOM' consumers Include sales to consumers in
3,846.80 franchisee areas, unmetered
consumers
Demand from open access, captive 0 Non DISCOM's sales
i LT Level Embedded generation used at LT level 0 Demand from embedded
generation at LT level
Sale at LT level 3,846.80
Quantum of LT level losses na
Energy Input at LT level na
DISCOM' consumers Include sales to consumers in
636.52 franchisee areas, unmetered
consumers
Demand from open access, captive 0 Non DISCOM's sales
ii 11 kV Level Embedded generation at 11 kV level used 0 Demand from embedded
generation at 11kV level
Sales at 11 kV level 636.52
Quantum of Losses at 11 kV na
Energy input at 11 kV level na
DISCOM' consumers Include sales to consumers in
0 franchisee areas, unmetered
consumers
Demand from open access, captive 0 Non DISCOM's sales
Embedded generation at 33 kV or below level This is DISCOM and OA
iii 33 kV Level 0 demand met via energy
generated at same voltage
level
Sales at 33 kV level 0
Quantum of Losses at 33 kV 0
Energy input at 33kV Level
DISCOM' consumers Include sales to consumers in
0 franchisee areas, unmetered
consumers
Demand from open access, captive 0 Non DISCOM's sales
iv >33 kv Cross border sale of energy 0
Sale to other DISCOMs 0
Banking 0
Energy input at > 33kV Level
Sales at 66kV and above (EHV) 0
Total Energy Requirement 4,836.31639
Total Energy Sales 4,483.32
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ANNEXURE 5 - INFRASTUCTURE DETAILS

Energy Accounting Summary

Input Sale Loss
> piscom (in MU) (in MU) (in MU) Loss %
i LT
LU EY 4,678.68 4,483.32 195.36 4.18%
iii 33 kv
iv >33 kv
. Input Sale Loss
6 Open Access, Captive (in MU) (in MU) (in MU)
i LT
ii 11 Kv
na na na
iii 33 kv
iv >33 kv na
Loss Estimation for DISCOM
T&D loss 353
D loss 195
T&D loss (%) 7.54%
D loss (%) 4.18%
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BEST Undertaking Power Introduction

The Electric Supply Branch of the Undertaking distributes electricity in the island city of Mumbai
from Colaba to Sion in the North-East and up to Mahim in the North-West as a distribution licensee
as per the Electricity Act 2003 and also as an Undertaking of MCGM under MMC Act 1888. The

electricity distribution system developed by BEST Undertaking over 100 long years.

e Geographical area of distribution: Around 72 Sqg.kms.
e Residential population: About 32 lacs.

e Types of consumers: Residential, Commercial, Industrial

Table 1 : BEST Undertaking Network Snapshot

BEST Undertaking Network Snapshot

Number of circles 1
Number of divisions 1
Number of sub-divisions 1
Number of feeders 991
Number of DTs 3430
Number of consumers 1048660

e Source: Infrastructure sheet, BEE FY 2022-23

(i Input energy {at DISCOM Periphery after adjusting Million kwh 1675.68
the transmission losses and energy traded)

(i) Total Energy billed (is the Net energy billed, adjusted Million kwh 4483.32
for energy traded)

. U ) Million kwh 195.36

(iii) Transmission and Distribution (T&D) loss Details % 4.18%
Collection Efficiency % 102.75%

(iv) Aggregate Technical & Commercial Loss % 1.54%

Salient Features:

Total 38260 requisitions including SIMHA (hutment/slum area) were received during the year 2022-
23 out of which around 37935 meters was provided to various consumer. The geographical areas
are around 72 Sq.km.

The Technical loss is 4.18% only which level below the targeted values of 12% to 15 % of the
regulation published by BEE.

In the year 2022-2023 total 21764 recalcitrant consumers were disconnected for non-payment of
electricity bills/security deposit amount and non-recovery of payment due to dishonored cheques

etc.
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All underground EHV, HV & LV cable network data including RSS/DSS & consumer service
cables are maintained in digitized plan by using G.Tech 9.3.2 software since 2009 under digitization
project. Previously it was maintained manually which requires lot of effort, time consuming work &
all data cannot be extracted at instantly.

Including substation supporting cable network related plan such as site plan, layout plan,

mains plan & service cable related information are prepared in AutoCAD software which is a part of
digitization project.
This outdated software & useful life completed hardware is going to be replaced with ESRI platform
for making it in line with MCGM platform, so that the purpose of ‘One MCGM GIS’ can be achieved.
Upgraded software will make the GIS system scalable to achieve aim of proposed integration with
other inter related system. In regards, to provide required GIS 10.8.1 Arc FM 10.8.1D and necessary
services like geo-referencing, data integration data up-gradation, training etc, to BEST Undertaking
at the cost of MCGM is underway.

As per GIS software related for up gradation of digitization system, the 2 no. Dell R740
server, server Rack 600x1000, KVM switch with monitor, 50 (out of 80) Lenevo workstations, AO
Scanner already procured in 2019 for up-gradation of digitization project. The ESRI Arc GIS software
will be provided by MCGM under ‘One MCGM GIS’
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Sr.No. Particulars Quantum Cost Avg.Rate
MU's Rs.Cr. Rs./kWh
Long term / Medium term Sources
1 |TPC-G

1.1 |TPC-G_Energy Charges 3029.98 953.29 3.15
TPC-G_FAC Charges 1127.23

1.2 |TPC-G_Fixed Charges 0.00 443.16 1.46

1.3 |TPC-G_Thermal Incentive 0.00

1.4 |TPC-G_Hydro Incentive 0.00 7.88 0.03
Total-TPC-G 3029.98| 2531.56 8.36
Total -TPC-G_Credit Bills -1.31
Net Total_TPC-G_FY 2022-23 3029.98| 2530.25 8.35

2 lwhan Solar Energy Maharashtra (Erstwhile Ispun) 31.13 26.64 8.56

A Purchase of Additional Solar RE Power generated from Walwhan Solar Energy Maharashtra (Erstwhile Welspun) td. Plant, 20 MW Solar Palnt 0.10

Mangalwedha for FY 2022-23
3 |M/s Manikaran Power Ltd.

3.1 |Manikaran_Energy Charges 714.66 157.49 2.20

3.2 |Manikaran_Fixed Charges 0.00 140.38 1.96

3.3 |Manikaran_Incentive 0.00 3.61 0.05

3.4 |Manikaran_Damage Charges 0.00 -3.28 -0.05

35 Manikaran Power Ltd's Supplementary Invoice bill towards Differential Tariff of WPI Provisional and Final WP Index for 2021-2022 having bill 1.45
ref.No. MPL/E/460/22-23 dated 28-Dec-2022 for Rs. 1,45,45593/-

36 Manikaran Power Ltd's Supplementary Invoice bill towards Differential Tariff of WPI Provisional and Final WP Index for Apr-22 to Nov-22 having 0.45
bill ref.No. MPL/E/459/22-23 dated 29-Dec-2022 for Rs. 44,54,455/-

3.7 |Manikaran Power LTD, bill no. MPL/E/34/23-24 dtd 12.04.2023, Spplementary Invoice for billing period 1.04.2022 to 31.03.2023 6.48
Manikaran-Total 714.66 306.58 4.29
Short term Sources

4  |Bilateral Power Purchase

4.1 ([Trader 174.75 120.07 6.87

4.2 |IEX (Purchase) 822.96 457.20 5.56

4.3 |IEX (Sale) -11.30 -11.85 10.48

4.4 |STOA Application processing Fee of MSLDC 0.01
Total-Bilateral 986.40 565.43 5.73

5 _|Short term Non-Solar Purchase

5.1 [RPS-Non-Solar_IEX_GTAM_GDAM 5.26 2.27 4.32
6 [Short term Solar Purchase

6.1 [RPS-Solar_IEX_GTAM_GDAM 29.13 12.63 4.33
7 __|REC Procurement

7.1 |REC Procurement-Solar 0.00

7.2 |REC Procurement-Non-Solar 0.00
Total-REC Procurement 0.00

8 |Inter Discom Sale (IDT) -1.95 -2.32 11.90
8 |DSM Energy

8.1 [Net DSM Charges (Payable/Receivable) -69.95 -19.42 2.78

8.2 |Additional DSM Charges Payable 1.98

8.3 |[Scheduling & Rescheduling Charges (From October 2021 ) 0.31
Total DSM Charges -69.95 -17.12 2.45

9 [Standby Power 8.59 0.00 0.00

10 |Pool Imbalance 103.07 0.00 0.00
11 |Stand by Charges 0.00 98.53
111.65 98.53

Sub Total (A) 4836.32| 3522.99 7.28

12 [Transmission Charges 256.77

13 |MSLDC Charges 1.27
Sub Total (B) 258.04

14 |Bilateral Rebate -2.12

15 |RPS Rebate -0.35

16 [Rebat 1% Trans. Ch.Excluding TDS Amt. -2.57

17 [Rebat 1% Monthly SLDC. Ch. Amt. -0.01

18 | DPC & Intrest, (1315)

19 [Prior Period Payment of DSM Bills

19.1 |Net DSM Charges (Payable/Receivable) FY 2021-22 -0.96

19.2 [Additional DSM Charges Payable FY 2021-22 -0.03
Sub Total (C) -6.04

[Total=(A) + (B) +(C) 4836.32| 3774.99 7.81
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ANNEXURE - 8 CATEGORY OF SERVICE DETAILS ( WITH CONSUMER AND VOLTAGE- WISE)

FY 2022-23
(Details of Consumers)
Summary of Energy
Period From Apr 22 to Mar 23
Category of Voltage No of Total Remarks
S.No Type of Consumers Consumers Level Consumers Consumption | (Source of
(EHT/HT/LT/Others) | (In Voltage) (In MU) data)

1 |Domestic LT 0.415 kv 770291 2041.50
2 |Commercial LT 0.415 kV 260994 1358.55
3 |IP Sets - - - 0.00
4 [Hor. & Nur. & Coffee/Tea & Rubber (Metered) - - - 0.00
5 |[Hor. & Nur. & Coffee/Tea & Rubber (Flat) - - - 0.00
6 |Heating and Motive Power - - - 0.00
7 |Water Supply LT 0.415 kv 63 5.29
8 |Public Lighting LT 0.415 kV 495 15.49
9 [HT Water Supply HT 11 kV 12 36.75
10 [HT Industrial HT 11 kV 37 165.58
11 |Industrial (Small) LT 0.415 kv 8092 103.11
12 |Industrial (Medium) LT 0.415 kV 990 79.53
13 |HT Commercial HT 11 kV 91 219.93
14 |Applicable to Government Hospitals & Schools LT 0.415 kv 669 61.03
15 |Lift Irrigation Schemes/Lift Irrigation Societies - - - 0.00
16 |HT Res. Apartments Applicable to all areas HT 11 kv 12 32.40
17 |Mixed Load - - - 0.00
18 |Government offices and department LT 0.415 kv 6838 163.75
19 |Others-1 (iRailways) HT 11 kV 3 2.11
20 |Others-2 (EV Charging) LT 0.415 kV 32 18.49
21 |Others-3 (Agriculture) - - 1 0.05
22 |Others-4 (if any, specify in remarks) - - -
23 |Others-5 (if any , specify in remarks) - - -
24 |Applicable to Government Hospitals & Schools HT 11 kV 4 27.76
25 |Government offices and department HT 11 kV 36 151.99

Total| 1048660 4483.32
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Performance Summary of Electricity Distribution Companies

1 Period of Information 1st April 2022 to
Year of (FY) information including Date and Month (Start & End) 31st March 2023

2 Technical Details

(a) Energy Input Details

; Input Energy Purchase .

(i) (From Generation Source) Milior Jowh e

(i) Net mp.ut energy (at DISCOM Periphery after adjusting the Million kwh 4678.68
transmission losses and energy traded)

(ii) ;T;::jaeldE);\ergy billed (is the Net energy billed, adjusted for energy Million kwh 4483 32

(b) Transmission and Distribution (T&D) loss Details I://hlllon i lgfé?/s

0 . 0

Collection Efficiency % 102.75%

(c) Aggregate Technical & Commercial Loss % 1.54%

I/We undertake that the information supplied in this Document and Pro-forma is accurate to the best of my knowledge and if any of the
information supplied is found to be incorrect and such information result into loss to the Central Government or State Government or any
of the authority under them or any other person affected, |/we undertake to indemnify such loss.

5 /
Authorised Signatory and Seal Z M}_,__
Signature:- ¢

Name of AEA*: Dr. Ravi Deshmukh

Registration Number: AEA - 0243

Name of the DISCOM: BEST Undertaking,

Full BEST Undertaking, Electric House, Shahid Bhagatsing Road,
Address:-  Colaba, Mumbai, Maharashtra.

umbai,Maharashtra.

~h‘h” Englr

Mmol\h L1
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Annexure-10 Annual Energy Audit of BEST Undertaking FY 2022-23
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Energy Meter — MES Army 5204004 Energy Meter —MES Ashvini S204005

Energy Meter — MES commercial Z140037 Energy Meter — MGM Hospital 2140070
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Energy Meter — MTNL Hatiskar 2090047 Energy Meter -MTNL WORLI 2090025

Energy Meter — OCS 2140053 Energy Meter —Prabhadevi MTNL Z090039
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Energy Meter — Global mill Z090045

Energy Meter — GMT block Z090071

Energy Meter — Love Groove 2140004
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Energy Meter — P152487 Energy Meter —P170798
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Energy Meter — P205389 Energy Meter — P201730

Energy Meter —T111776 Energy Meter — T181085




Annexure-10 Annual Energy Audit of BEST Undertaking FY 2022-23
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