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Disclaimer  
 

1. This detailed energy audit report, the business plan/financial projections, if any and its contents are confidential. 

Accordingly, report and its contents are on the basis that they will be held in complete confidence.  

2. By accepting a copy of this report, the recipient agrees to keep its contents and any other information, which is 

disclosed to such recipient, confidential and shall not divulge, distribute or disseminate any information contained 

herein, in part or in full, without the prior approval of MPSEZ Utilities Limited, Mundra and MITCON Consultancy & 

Engineering Services Ltd. (MITCON).  

3. This report is prepared exclusively for the benefit and for the internal use of the recipient and/or its affiliates and does 

not carry any right of publication or disclosure to any other party.  

4. The client has engaged MITCON for preparation of energy audit report for the assesse. We have relied upon and 

assumed, without independent verification, the accuracy and completeness of all information given by the client which 

has frequently been referred in this report.  

5. The report developed by MITCON has used inputs and conclusions drawn out of discussions with the client and 

reference to project specific studies, and other information/documents obtained by MITCON from various 

sources/available publicly, which MITCON believes to be reliable. MITCON has not carried out any independent 

verification for the truthfulness of the same and its accuracy and reliability cannot be guaranteed.  

6. MITCON and their respective directors, officers, agents, employees and shareholders (collectively referred to as 

“Relevant Persons”) expressly disclaim any responsibility or liability for any loss, damage or inconvenience caused to 

anybody whether directly or indirectly due to this report and the information contained herein. MITCON may be 

exempted from all errors and omissions in this report.  

7. This presentation may include future expectations, projections, or forward looking statements. These forward looking 

statements involve known and unknown risks, uncertainties and other factors that may cause actual events to be 

materially different from future events expressed or implied by such forward looking statements.  

8. This report is not directed or intended for distribution to, or use by, any person or entity who is a citizen or resident of 

or located in any locality, state, country or other jurisdiction, where such distribution, publication, availability or use 

would be contrary to law, regulation or which would subject MITCON and its affiliates to any registration or licensing 

requirement within such jurisdiction. Persons in whose possession this document may come are required to inform 

them of and to observe such restriction. 

 

 

 

-  Management, MITCON 
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1 Executive Summary  
 

1.1 Objective of the study 
 

 To develop and establish a framework and a set of comprehensive guidelines that all Distribution utilities across India 

can follow and adhere to. 

 To identify areas of high loss and pilferage, and thereafter focus efforts to take corrective action 

 

1.2 Brief Overview of DISCOM 
 

MPSEZ Utilities Ltd (MUL) is a company incorporated in 2008 under the Companies Act, 1956. Another company, Adani Ports 

and Special Economic Zone Ltd. (APSEZL), formerly known as Mundra Port and Special Economic Zone Limited (MPSEZL), is 

developing a multi-product SEZ at Mundra. The area of MPSEZL is about 8,481 hectares. MUL, created to provide infrastructure 

facilities in the Special Economic Zone, entered into a co-developer agreement with MPSEZL. The Ministry of Commerce and 

Industry, Government of India has approved MUL as a co-developer to create infrastructure facilities in MPSEZL. MUL obtained 

the status of distribution licensee vide Government of India notification dated 03/03/2010. This was also endorsed by the 

Gujarat Electricity Regulatory Commission (GERC) vide Order No. GERC/Legal 2010/0609 dated 06/04/2010 allowing for 

distribution of electricity in Mundra SEZ area, Kutch. As such, MUPL is a deemed licensee for distribution of electricity in Mundra 

SEZ area. 

1.3 Important Parameters 
 MUL purchases power from Adani Power (Mundra) Limited, Udupi Power Corporation Limited, Adani Renewable Energy 

(KA) Limited, a part of Adani Group companies.  

 MUL is connected with APMuL through a dedicated transmission line, which is in turn connected to both Intra-State 

and Inter-State transmission networks. 

 There are one 220 kV double circuit (220 x 2) line and 1 x 66 kV line. 

 The MUL has one 66 kV dedicated line for wind power utilization. 

 The Power Transformer installed capacity is 2 x 100 MVA at voltage level is 220/66 kV. 

 Present Capacity of the DISCOM is 387 MVA of demand supply through 2 X 100 MVA +1 x 25 MVA + 4 x 25 MVA+ 2 X 

16 MVA and 2 x 15 MVA power transformers installed at GIS substation.  

 The MUL provides power supply to power in three categories: 

1) LV/LT Connections 

2) HV/HT Connections               

3) Others 

 The DISCOM does not include any agriculture tariff based consumer. 

 MUL has total 81 consumers with total connected load of 418.45 MW. Out of total consumers, 35% are 

Commercial/Industrial LT consumers and 49% are Commercial/Industrial HT consumers and 16% are others.  

 The average power demand of MUL is about 44.32MW. 

 The MUL is in still developing and the number of consumers expected to increase. At present the utilization of power 

capacity is not more than 11% for FY 2021-22 

 DISCOM has completed 100% metering at consumer end. DISCOM has also completed 100 % metering at DT level 

with communicable meters. DISCOM has plans to replace electronic meters to smart meter within stipulated time. All 

source end meters at 220 kV are periodically tested by the supplier. 

 The input energy at DISCOM periphery for the FY2021-22 was 383.449 MU out of which 371.15 MU were metered 

and billed; and 12.302 MU (~ 3.208%) was Transmission and Distribution loss. The AT & C losses are 3.215 % as 

DISCOM is able to achieve 99.99% collection efficiency.  

T & D Losses Summary   

Unit 
Year 

2017-18 

Year  

2018-19 

Year 

2019-20 

Year 

2020-21 

Year 

2021-22 

Input Energy  (MU) 293.935 310.341 340.125 375.54 383.449 

Energy Billed (MU) 283.979 299.612 327.156 363.34 371.15 
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T & D Loss (MU) 9.95572 10.7297 12.9693 12.217 12.302 

% 3.38 3.45 3.81 3.25 3.208 
 

1.4 Critical Comments 
 

Based on physical inspection of datasheets and invoice history, no variation in the input energy billed vs reported in proforma 

and output energy sold vs reported in proforma was found. The recommendation provided by auditor for improving energy 

accounting and monitoring is as below.  

1. DISCOM is not maintaining feeder wise losses, they are maintaining voltage level wise losses. It is 

recommended that to start maintaining feeder wise losses for select feeders based on criteria identified by 

the DISCOM.  

MUL has submitted that it considers Distribution Losses as uncontrollable since it is attributed to technical losses of electrical 

network which is yet to be optimally loaded. The distribution network in the license area of MUL is yet to be fully established and 

the consumer load is also yet to be stabilized, hence, the actual Distribution Losses of MUL are considered as uncontrollable. 
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2 Background  
2.1  About PAT under NMEEE  
In 2008, Government of India announced ‘National Action Plan on Climate Change (NAPCC), identifying eight missions to 

promote inclusive growth in the country. The National Mission for Enhanced Energy Efficiency (NMEEE) is one of the eight 

identified missions under. 

NAPCC. One of the initiatives under NMEEE is Perform Achieve and Trade (PAT) scheme; which is a market-based mechanism 

having the objective to enhance energy efficiency (target based) in the country with an option to trade the additional energy 

savings, in the form of energy saving certificates. Bureau of Energy Efficiency (BEE) under Ministry of Power (MoP) is 

implementing this scheme in 13 energy intensive sectors namely- Thermal Power Plant, Aluminum, Pulp & Paper, Chlor- Alkali, 

Cement, Iron & Steel, Textile, Fertilizer, Refinery, Railways, DISCOM, Petro-chemical & Buildings.  

In order to further widen the coverage of PAT scheme, in subsequent phases, it is required to bring in more DISCOM 

units/establishments under its ambit by increasing the number of designated consumers in already notified 13 energy intensive 

sectors.  

The baseline SEC and potential of energy conservation would be considered to arrive at the energy saving targets for newly 

added DCs by BEE during the subsequent phases of PAT. 

2.2 Role of BEE 
 

Role of BEE for formulation of Sector Specific Technical committee and finalization of Target setting methodology. 

Establishment of Energy Consumption Norms and Standards for DCs in consultation with Technical Committee. Conducting the 

Regional Workshops and guiding DCs regarding the PAT Scheme. 

 

2.3 About DISCOM Sector 
 

A healthy distribution sector is considered as the key to a financially viable power sector. One of the major challenges affecting 

the health of Indian distribution sector is the high aggregate technical and commercial (AT&C) losses. AT&C loss is the sum of 

technical loss and commercial loss. The technical loss occurs due to flow of energy into transmission and distribution network. 

Technological advancements could help in reduction of technical loss to an optimum level. As per international norms, the 

technical loss in a distribution system should be in the range of 4-5%.  

On the other hand, the commercial loss is mostly man-made and occurs due to inefficient billing and collection of the energy 

supplied, illegal connections, theft, meter tampering, and pilferage, etc. The commercial loss is occurring mostly due to 

managerial issues and could be brought down to zero with efficient administrative practices. National aggregate technical and 

commercial losses stood at 22%. As long as AT&C losses continues to be in such a high range, it is difficult for the DISCOMs to 

be commercially viable.  

In order to improve the energy efficiencies in the power system, State electricity Distribution Companies are included in PAT 

cycle II. DISCOMs having AT&C losses of 1000 Million Unit (MU) (Equivalent to 86000 MTOE) and above are notified as 

Designated Consumers (DCs) and targets were assigned to 44 DISCOMs for reducing the T&D losses under PAT Cycle-II. T&D 

losses is considered as performance matrix of electricity distribution companies under PAT. 

As per the notification, which was formulated in consultation with the Bureau of Energy Efficiency (BEE), "All entities having 

issued distribution license by State/Joint Electricity Regulatory Commission under the Electricity Act, 2003..." are notified as 

DCs. After this notification, all DISCOMs will be governed under various provisions of the EC Act 2001, such as appointment of 

energy manager, energy accounting and auditing, identification of energy losses category-wise, and implementation of energy 

conservation and efficiency measures. With this, the number of DISCOM covered under the EC Act.2001 will increase from 44 

to 103.  

This decision will facilitate energy accounting and auditing as mandatory activity for all the DISCOM, leading to the actions 

towards reducing losses and increase their profitability. The amendment is expected to help DISCOMs to monitor their 
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performance parameters and bring in transparency in the distribution sector through professional inputs, it added. It will also 

assist in developing projects for reducing the electricity losses by DISCOMs and implementing effective solutions.  

The amendment is expected to improve the financial state of DISCOMs. The quarterly data of these DISCOMs will be collected 

and monitored by the government to suggest measures for increasing the efficiency and reduce the energy losses. 

2.4 Period of Energy Auditing and accounting 
Period of Energy accounting in this report is considered to by FY 2021-22 i.e. from 1st April 2021 till 31st March 2022.  

The detailed energy audit site inspection and data verification exercise carried on 04th Aug 2022 & 05th Aug 2022. Detailed 

description of day wise activity is mentioned in below table. 

Date & Time Activity Description of Work Done 

04th Aug 2022 

11:30  Arrival on Site  

11:30 till 12:30 
Opening Meeting: 

Scope of work, timetable, and 

verification methodology  

Meeting with concerned site engineers and 

officers, discussion on audit methodology and 

site support required 

12:30 till 14:30 
Substation visit and metering cross 

verification 

Visit to 220kV & 66 kV import feeders and 

substations and physical site inspection.  

14:30 till 18:00 Site inspection 

Site inspection at substation level, different 

consumer level, HT and LT metering areas, 

DTs, etc. was done  

18:00 End of Day  

05th Aug 2022 

10:30 till 17:00 Pro forma and Data Verification 
Verification of data filled in pro forma and 

their source document at DISCOM office.  

17:00 Closing Meeting  
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3 Introduction of DISCOM [MUL]  
   

3.1 Name and Address of Designated Consumer  
 

MPSEZ Utilities Limited (MUL). 

Mundra, Kutch 

Gujarat-370421. 

3.2  Name and details of energy manager and Authorized signatory of DISCOM 
 

Energy Manager: 

 
Mr. Anil Rabadia, Manager, 

2nd Floor, Adani House, Mundra, Gujarat 370421 

(T) 9687660309 

 

Nodal Officer: 

 

Mr. Anil Rabadia, Manager, 

2nd Floor, Adani House, Mundra, Gujarat 370421 

(T) 9687660309  

       

3.3 About DISCOM 
 

MPSEZ Utilities Limited has filed the present Petition on 12th December, 2019 under Section 62 of the Electricity Act, 2003, 

read in conjunction with the Gujarat Electricity Regulatory Commission (Multi-Year Tariff) Regulations, 2016 for the Truing up 

for FY 2018-19 and for Determination of Tariff for its Mundra Port and Special Economic Zone (SEZ) area in District Kutch,  

Gujarat Electricity Regulatory Commission notified the GERC (Multi-Year Tariff) Regulations, 2016 on 29th March, 2016 which 

shall be applicable for Determination of Tariff in all cases covered under the Regulations from 1st April, 2016 onwards. These 

Regulations are applicable to all the distribution licensees in the State of Gujarat.: - 

 

Figure 1 Number of Consumers and DISCOM Sales FY21-22 

  
As on April-2021 FY 2021-22 
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MITCON Consultancy & Engineering Services Ltd.   

 

15 

 

3.4 General Information 
 

General Information 

1 Name of the DISCOM MPSEZ Utilities Limited 

2 i) Year of Establishment  2010 

  ii) Government/Public/Private  Private 

3 DISCOM's Contact details & Address 

i City/Town/Village Mundra 

ii District Kutch 

iii State Gujarat Pin 370421 

iv Telephone   Fax   

4 Registered Office 

i Company's Chief Executive Name Sanjay kumar 

ii Designation CEO 

iii Address 
Adani Corporate House, Shantigram, Near Vaishnav Devi 

Circle, S. G. Highway, Khodiyar 

iv City/Town/Village Ahmedabad P.O.   

v District Ahmedabad 

vi State Gujarat Pin 382421 

vii Telephone  6358871312  Fax   

5 Nodal Officer Details* 

i 
Nodal Officer Name (Designated 

at DISCOM's) 
Sanjay kumar 

ii Designation CEO 

iii Address 2nd Floor, Adani House, Navinal Island 

iv City/Town/Village Mundra P.O. 1 

v District Kutch 

vi State Gujarat Pin 370421 

vii Telephone 6358871312  Fax   

6 Energy Manager Details* 

i Name   Anil Rabadia 

ii Designation  Manager 
Whether EA or 

EM 
EM 

iii EA/EM Registration No. EA-17765 

iv Telephone   Fax   

v Mobile 9687660309 
E-mail 

ID 
anilb.rabadia@adani.com 

7 Period of Information 

  
Year of (FY) information including 

Date and Month (Start & End) 
1st Apr, 2021 - 31st March, 2022 
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4 Evaluation of Energy Management System 

4.1 Energy accounts for previous years 

DISCOM is carrying out energy audit for the first time, the energy accounting for each year will be on built in subsequent years.   

4.2 Input Energy Detail 

4.2.1 Source of Power Purchase 

Below table describes source of power supply and their technical details 

Table 1 Source of Power Purchase 

Sr. 

No 

Name of 

Generation 

Station 

Contracted 

Capacity 

(In 

MW/MVA) 

Type of 

Station 

Generation 

 

Type of 

Contract  

Type of 

Grid  

Point of 

Connection 

(POC) Loss  

MU 

Voltage 

Level  

Remarks  

1. APMuL 4620 Coal 25 Year 
Intra-

State 
- 220 KV - 

2. ARKEAL 12 Wind Long term Own grid - 66 KV - 

 

4.2.2 Input Energy Feeder Wise 

Below table describes quantum of energy injected by each power supplier in MPSEZ Utilities Ltd (MUL) grid. The energy sources 

are contracted and are connected through dedicated power lines. 

Table 2 Input Energy Feeder Wise 

Sr. 

No 

Name of 

Generation 

Station/ Power 

Source 

Voltage 

Level 

Meter Sr. 

No. 
CT/PT Ratio 

Import 

(MU) 

Export 

(MU) 
Remarks 

1. 
FGD-MRSS 

Line-1 

220 

KV 

GJ-

1050-A 

800/1 A 

220kV/110V 
167.80 - 

SLDC/Meter 

Log 

2. 
FGD-MRSS 

Line-2 

220 

KV 

GJ-

1052-A 

800/1 A 

220kV/110V 
168.56 - 

SLDC/Meter 

Log 

3. 
Wind 

Injection 

66 

KV 

GJU763

84 

200/1 A 

66KV/110 V 
47.09 - SLDC Data 
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4.3 Infrastructure Details 

4.3.1 Transformers and Feeders (Voltage level wise) 
Below table describes installed capacity and infrastructure of power distribution available with DISCOM 

Table 3 Power and Distribution Transformer Capacity 

Parameter Voltage Level Transformers 
Aggregate 

Capacity 

  kV/kV Capacity (kVA) Quantity (Nos) Class (kVA) 

Power 

Transformer 

220/66 100000 2 Industrial 200000 

66/33 25000 1 Industrial 25000 

66/11 25000 4 Industrial 100000 

66/11 16000 2 Industrial 32000 
     

Total   9  357000 

Distribution  

Transformer 

11/0.433 990 2 11kV 1980 

11/0.433 315 5 11kV 1575 

11/0.433 250 2 11kV 500 

11/0.433 125 1 11kV 125 
     

     

     

     

     

     

     

Total   10  4,180 

 

4.3.2 Number of feeders with line length and cable details 

 
Table 4 Feeder and Cable Details 

Voltage 

Level 

No. of 

Feeder 

Length of line 

(ckt. KM) 

Type of cable Cable Size  

(Sq mm) 

Type (Over Head/ 

Underground) 

220 KV 2 3.249 ACSR 520 sqmm Over Head 

66 KV 11 62.908 XLPE / ACSR 
630/1000 

Sqmm 

Overhead as well 

as Underground 

33 KV 1 0.37 XLPE 300 Sqmm Underground 

11 KV 29 65.397 XLPE/HDPE 
400/300/185 

Sqmm 
Underground 

LT 23 10.423 XLPE/HDPE 
400/300/240/

70/50 Sqmm 
Underground 
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4.3.3 Single Line Diagram 

Whereas it is not possible to describe single line diagram of large network, sample SLD of individual substation in the network 

is described in annexure- VI. 

 



4.3.4 Summary of Electrical Power Distribution Infrastructure 
 

Form-Details of Input Infrastructure 

1 Parameters Total 
Covered during 

in audit 

Verified by Auditor in Sample 

Check 

Remarks 

(Source of 

data) 

i Number of circles 1 1 1 Database 

ii Number of divisions 1 1 1 Database 

iii Number of sub-divisions 0 0 0 Database 

iv Number of feeders 64 64 64 Database 

v Number of DTs 8 8 8 Database 

vi Number of consumers 81 81 81 Database 

2 Parameters 66kV and above 33kV 11/22kV LT 

a. i. 
Number of conventional metered 

consumers 
0 0 0 0 

ii 
Number of consumers with 

'smart' meters 
6 1 36 38 

iii 
Number of consumers with 'smart 

prepaid' meters 
0 0 0 0 

iv 
Number of consumers with 'AMR' 

meters 
4 0 17 2 

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 6 1 36 38 

b.i. 

Number of conventionally 

metered Distribution 

Transformers 

0 0 0 7 

ii 
Number of  DTs with 

communicable meters 
0 0 0 0 

iii Number of unmetered DTs 0 0 0 1 

iv Number of total Transformers 0 0 0 8 

c.i. Number of metered feeders 11 1 29 0 
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ii 
Number of feeders with 

communicable meters 
0 0 0 0 

iii Number of unmetered feeders 0 0 0 23 

iv Number of total feeders 11 1 29 23 

d. Line length (ct km) 51.027 

e. Length of Aerial Bunched Cables 0 

f. Length of Underground Cables 91.32 

3 Voltage level Particulars   MU Reference 

Remarks 

(Source of 

data) 

i 66kV and above 

Long-Term Conventional 309.30 
Includes input energy for 

franchisees 
SLDC, Bill 

Medium Conventional 0.00     

Short Term Conventional 23.99   SLDC, Bill 

Banking 0.00     

Long-Term Renewable energy 47.09   SLDC, Bill 

Medium and Short-Term RE 3.06 
Includes power from bilateral/ PX/ 

DEEP 
SLDC, Bill 

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 1.80 As confirmed by SLDC/ RLDC etc Calculation 

Power procured from inter-state sources 385.25 Based on data from Form 5   

Power at state transmission boundary 383.45     

ii 33kV  

Long-Term Conventional       

Medium Conventional       

Short Term Conventional       

Banking       

Long-Term Renewable energy       

Medium and Short-Term RE       

Captive, open access input       
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Sale of surplus power       

Quantum of intra-state transmission loss 0     

Power procured from intra-state sources 0     

iii   Input in DISCOM wires network 383     

iv 33 kV Renewable Energy Procurement       

    
Small capacity conventional/ biomass/ hydro 

plants  Procurement 
      

    Captive, open access input       

v 11 kV Renewable Energy Procurement       

    
Small capacity conventional/ biomass/ hydro 

plants  Procurement 
      

    Sales Migration Input       

vi LT Renewable Energy Procurement       

    Sales Migration Input       

vii   Energy Embedded within DISCOM wires network 0     

viii   Total Energy Available/ Input 383     

4 Voltage level Energy Sales Particulars  MU Reference   

i LT Level 

DISCOM' consumers 3.28     

Demand from open access, captive   Non DISCOM's sales   

Embedded generation used at LT level   
Demand from embedded 

generation at LT level 
  

Sale at LT level 3.28     

Quantum of LT level losses       

Energy Input at LT level       

ii 11 kV Level 

DISCOM' consumers 177.93 

Include sales to consumers in 

franchisee areas, unmetered 

consumers  

  

Demand from open access, captive   Non DISCOM's sales   

Embedded generation at 11 kV  level used   
Demand from embedded 

generation at 11kV level 
  

Sales at 11 kV level   177.93     
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Quantum of Losses at 11 kV       

Energy input at 11 kV level       

iii 33 kV Level 

DISCOM' consumers 27.85 

Include sales to consumers in 

franchisee areas, unmetered 

consumers  

  

Demand from open access, captive   Non DISCOM's sales   

Embedded generation at 33 kV or below level   

This is DISCOM and OA demand 

met via energy generated at same 

voltage level 

  

Sales at 33 kV level   27.85     

Quantum of Losses at 33 kV       

Energy input at 33kV Level       

iv > 33 kV 

DISCOM' consumers 162.09 

Include sales to consumers in 

franchisee areas, unmetered 

consumers  

  

Demand from open access, captive   Non DISCOM's sales   

Cross border sale of energy         

Sale to other DISCOMs       

Banking       

Energy input at > 33kV Level       

Sales at 66kV and above (EHV) 162.09     

Total Energy Requirement  385     

Total Energy Sales 371     



 

 

4.4 Energy accounts and performance in the current year 
 

4.4.1 Voltage Wise Losses 

 

The below tables describe losses incurring at each voltage level. DISCOM does not have practice to bifurcate voltage 

wise losses and so they do not have data specific to voltage wise loss.  

Table 5 Voltage Wise Losses 

Parameter > 33kV 33 kV 6.6 and 11 kV LT level 
Total 

 A B C D E 

Input Energy (MU)  - - 383.45 0 383.45 

 Sales (MU) - - 367.87 3.28 371.15 

Losses (MU) - - 12.302 NA 12.302 

% Losses  

(assumed loss levels 

based on experience 

and total system loss ) 

- - 3.208 NA 3.208 

Source - - 

Approximated* Approximated* Power purchase 

bills and sales 

reported in MIS 

*Note – Individual Input Energy data is not available so approximation is made based on power purchase bills and 

sample measurement of losses 

4.4.2 Feeder and DT wise losses 

DISCOM does not keep record of Feeder and DT wise losses. It is recommended by auditor for engaging suitable 

technology for automatic meter data storage and loss accounting.  

  



 

 

4.5 Unit Performance on Energy Consumption and reduction of losses details  

4.5.1 DISCOM Purchase Energy 
It is the maximum power distribution capacity of DISCOM  

Table 6 Purchase Energy (Last 5 Years) 

Unit 
Year 

2017-18 
Year  

2018-19 

Year 

2019-20 

Year 

2020-21 

Year 

2021-22 

Million kWh 293.935 310.341 340.125 375.54 383.45 

 

Table 7 Import Feeder wise Energy Purchase (FY21-22) 

Source 
Apr-

21 

May-

21 

Jun-

21 

Jul-

21 

Aug-

21 

Sep-

21 

Oct-

21 

Nov-

21 

Dec-

21 

Jan-

22 

Feb-

22 

Mar-

22 
Total 

APMuL 29.43 28.24 26.35 27.02 26.89 27.24 31.38 25.04 26.94 28.62 26.46 32.74 336.36 

AREKAL 2.88 5.61 6.43 6.89 6.10 2.97 1.98 2.45 3.59 2.94 2.37 2.89 47.09 

Total 

Purchased 
32.31 33.86 32.79 33.90 32.99 30.20 33.35 27.49 30.54 31.56 28.83 35.63 383.45 

 

 

4.5.2 Net Input Energy 

It is the net energy at DISCOM periphery after adjusting the transmission losses and energy traded and off set after 

accounting 

Table 8 Net Input Energy (Last 5 Years) 

Unit 
Year 

2017-18 
Year  

2018-19 

Year 

2019-20 

Year 

2020-21 

Year 

2021-22 

Million kWh 293.935 310.341 340.125 375.54 383.45 

 

4.5.3 Total Billed Energy 

It is the Net energy billed to DISCOM consumers. 

Table 9 Billed Energy (Last 5 years) 

Unit 
Year 

2017-18 
Year  

2018-19 

Year 

2019-20 

Year 

2020-21 

Year 

2021-22 

Million kWh 283.979 299.612 327.156 363.34 371.146 

 

 

 

 

 

 

 



 

 

Table 10 Billed Energy (FY21-22) 

Source 
Apr-

20 

May-

20 

Jun-

20 

Jul-

20 

Aug-

20 

Sep-

20 

Oct-

20 

Nov-

20 

Dec-

20 

Jan-

21 

Feb-

21 

Mar-

21 
Total 

Purchased  32.31 33.86 32.79 33.90 32.99 30.20 33.35 27.49 30.54 31.56 28.83 35.63 383.45 

Sales as 

per EIS 

Level (Ex 

400 kv 

sale in 

Exchange) 

31.26 32.77 31.72 32.82 31.93 29.11 32.34 26.44 29.48 30.69 27.91 34.66 371.15 

4.5.4 Transmission & Distribution loss 

It is the total T & D losses incurred for specific financial year. 

Table 11 T & D Loss Summary (Last 5 years) 

Unit 
Year 

2017-18 
Year  

2018-19 

Year 

2019-20 

Year 

2020-21  

Year 

2021-22 

Million kWh 9.95572 10.7297 12.9693 12.217 12.302 

% 3.38 3.45 3.81 3.25 3.208 

 

Note –  

T&D Loss in MUs = Net Input Energy at DISCOM periphery in MUs – Total Billed Energy in MUs 

 

  



 

 

4.5.5 Category wise energy consumption  
 

Sr 

No. 
Year 

Consumer            

Category 

No. of               

Consumer 

Connected 

Load (MW) 

% of 

Connected   

load 

Energy 

sold 

MUs 

1 
2021-22 

 

Residential 0 0 0.00% 0 

Agriculture 0 0 0.00% 0 

Comm-LT 28 2.04 0.49% 2.75 

Comm-HT 40 405.89 97.00% 361.843 

Others 13 10.51 2.51% 6.542 

Total 81 418.45 100.00% 371.146 

 

4.5.6 Detailed Consumer Category Wise Energy Consumption 

 

S.N

o 
Type of Consumers 

Category of 

Consumers 

(EHT/HT/LT/Othe

rs) 

Voltage 

Level 

(In 

Voltage) 

No of 

Consume

rs 

Total 

Consumpti

on 

(In MU) 

1 Domestic - NA   
2 Commercial LT 433 23 2.069 

3 IP Sets - NA   
4 Hor. & Nur. & Coffee/Tea & Rubber 

(Metered) - NA   
5 Hor. & Nur. & Coffee/Tea & Rubber (Flat) - NA   
6 Heating and Motive Power - NA   
7 Water Supply LT 433 1 0.473 

8 Public Lighting LT 433 8 0.389 

9 HT Water Supply HT 11000 2 1.384 

10 HT Industrial HT 11000 20 208.375 

11 Industrial (Small) LT 433 1 0.06242 

12 Industrial (Medium) - NA   
13 HT Commercial EHV/HT 11000 19 152.856 

14 Applicable to Government Hospitals & 

Hospitals HT 11000 1 0.614 

15 Lift Irrigation Schemes/Lift Irrigation 

Societies - NA   
16 HT Res. Apartments Applicable to all areas HT 11000 1 4.633 

17 Mixed Load - NA   
18 Government offices and department LT 433 3 0.1528 

19 

Others-1 (if any , specify in remarks) 

Others 

(Temporary) 

11000/43

3 2 0.1347 

  Total 81 371.15 

 

 

 

 

 



 

 

4.5.7 Energy Consumption and reduction of losses details 

 The DISCOM has around 3.208% T&D loss.  

 MPSEZ Utilities Limited follows the GERC order and tries to keep T&D loss near technical level. 

 It can be seen that major consumption of units in licensee area consists of HT industrial connections 

accounting to nearly 97 % of total units billed.   

 DISCOM has an overall collection efficiency of 99.99% in FY2021-22, and A T & C loss is at 3.214%. 

 The overall A T & C loss of the DISCOM are considerably lower than that of the average A T & C loss benchmark 

of 20.66% (CEA Report, Oct 2020) 

 The DISCOM has around 12.96 MU of T & D losses in FY 2019-20 which is decreased to 12.302 MU in 2021-

212. However, the percentage of losses remains in the band of 3.18% to 3.208%. MUL has declared these 

losses as uncontrollable as the network is not utilized optimally and also the project work and other 

unscheduled activities carried out continuously.  

4.6 Energy Conservation Measures already taken  
 

MPSEZ Utilities Limited has implemented energy saving project which includes below 

 Implementation of LED powered streetlights for the whole complex and operating in staggering mode with 

zigzag pattern. 

 Maintenance of 0.999 PF at 66 KV level for internal grid  

 

However, there is no document with quantum of net units saved under each of the saving scheme as it is unaudited. 

MPSEZ Utilities Limited team is working on calculating the realizable energy conserved through these programs. 

4.7 Energy Conservation Measures Recommended 

Below are two measures recommended for improving technical losses as well improving energy accounting. 

1. Replacement of old DTs (installed before 2014) in phase wise manner with BEE 4 star rated, IS 1180 labeled 

DTs. At present 4 star rated transformers ranging up to 2000 kVA are cost effective for replacement with life 

span of 25 years and with % loading between 35% and 50%, its simple payback period ranges between 7 

and 10 years. It has been noticed that MPSEZ Utilities Limited is aware of star rated transformers and are 

currently identifying immediate replaceable DTs. 

2. Replacement of static electronic meters with digital smart meters at feeder level.  It is noticed that MPSEZ 

Utilities Limited is aware about the technology is planning to replace conventional meters in phase wise 

manner. 

3. MPSEZ Utilities Limited to continue the periodic checking of retail consumer energy meter to find out the 

losses due to meter tamper/ error. 

5 Inclusions & Exclusions 

It is to be noted that no inclusion and exclusion are made in the report data provided by MPSEZ Utilities Limited during 

the FY21-22.  

6 Critical Analysis 

It is the important indicator of the financial viability of DISCOM operations is the gap between the Average Revenue 

Realized (ARR) per unit of energy supplied and the average cost of supply (ACS). 

A DISCOM’s operations will be profitable if its ARR exceeds the ACS in a given year of operation. ACS is the sum of all 

costs associated in supplying power such as the cost of purchasing power from various generators (conventional, non-

conventional, power exchanges, etc.), cost of operating and maintaining the distribution network (such as service lines 

and distribution, transformers Etc.), employee cost, depreciation, and finance cost divided by the total sales to 

consumers. 

On the other hand, ARR is the sum of the total revenue earned by charging consumers at specified tariffs for the energy 

supplied and subsidy received from the state government, divided by the total sales.  



 

 

The Average Cost supply (Rs/kWh) and Average realized revenue (Rs./kWh) of MPSEZ Utilities Limited on the basis of 

Energy Sold for the  FY18-19, FY19-20 and FY20-21 are mentioned below- 

Table 12 ACS - ARR Gap Summary (Last 4 years) 

Financial 

Year 

Total Sold 

Energy  

Revenue Realised 

from sale of 

power(Ex 

Non-Tariff Income) 

Average 

Realisable 

Revenue  

ACS 

(Average 

Cost of 

Supply) 

Power 

Purchase 

Cost 

ACS-ARR Gap  

  (MU) (INR Million) (INR/kWh) (INR Million) (INR/kWh) (INR/kWh) 

2018-19 299.61 1599.20 5.34 1630.9 5.44 0.11 

2019-20 327.16 1758.48 5.38 1768.1 5.40 0.03 

2020-21 363.33 1999.27 5.50 1902.4 5.24 -0.27 

 

 

Figure 2 ACS-ARR Summary 

As per 4 year ACS-ARR gap analysis values, it can be observed that DISCOM is efficient in terms of technical and 

collection efficiency, due to which the there is always a surplus after revenue sales. As informed by the DISCOM, these 

surplus is being used to recover past period ACS- ARR gap, accumulated due to delay in tariff determination in the 

past. 

The company has implemented high-tech automated systems for its entire distribution network. Systems such as, 

SCADA, Integrated Geographical Information System [GIS], Outage Management System [OMS], DMS and OTS are the 

cornerstone of the company's distribution automation project. 

It is observed that T & D loss of DISCOM is range bound from 3.25 % to 3.208 % (FY-2021-22) and there is no space 

for improvement in the network that further reduce the loss of high quantum. However, energy accounting can be further 

improved by quantifying DT wise losses, replacement with smart meters at judicious locations and nullifying or 

offsetting meter errors.    

7 Measuring Equipment and Instrument Calibration 

Suppliers of MPSEZ Utilities Limited periodically calibrate their import/export energy meters. They have provided 

calibration certificates for some random feeders, which were verified by the Auditors. 

The Calibration Certificates provided by MPSEZ Utilities Limited has been attached in Annexure IX. 
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Annexure- I Introduction of Verification Team 

Company/ Institution/ 

Organization 
Team Member Designation Role 

MITCON Consultancy & 

Engineering Services 

Ltd. 

Mr. Jignesh Patel 
Accredited Energy Auditor 

(AEA-0104) 
Project head, review of data and report 

Mr. Sadan Kumar Sinha Sector Expert 
Field visit Inspection, review of data 

and report 

Mr. Rahul Kumar Certified Energy Auditor 
Field visit inspection, document 

verification and report writing 

Mr. Anjum  Chief Consultant  

Mr. Ankit Sivastva Chief Consultant 
Field visit inspection, document 

verification and report writing 

 

 

  



 

 

Annexure- II Minutes of Meeting with the DISCOM team 

 

  



 

 

Annexure- III Check List prepared by auditing Firm 
 

Parameter 

Primary Documents from where the 

information can be sourced and to be 

kept ready for verification by Accredited 

Energy Auditor 

(Annual for FY 21-22) 

Data Provided by MPSEZ Utilities 

Limited 

Detailed expenditure report Annual Reports Petition Report 

Details of purchased energy  

Power purchase bills, SLDC documents, 

energy accounts, Audit statement, 

petition 

Utility Bills from MPSEZ Utilities Limited 

Transmission loss % 

Calculation of transmission loss viz 

difference in total energy purchased 

and total energy drawl at distribution 

periphery. 

Calculation Sheet  

Transmission loss in (MU) 

Energy sold outside the periphery,  

Open access sale, EHT Sale 

Energy accounting statements Statement, Petition Report 

Net input energy(received at 

DISCOM periphery, after 

adjustment) in MU 

GIS Database GIS Database 

Energy input details meter wise, 

with other mentioned details 

SLDC document, meter log 

 
SLDC Statement  

Summary of Circle wise Loss 

Number of metered consumers and 

connected load, category wise of 

each circle 

Number of un-metered consumers 

and connected load, category wise 

of each circle  

Statements, Database 

 
MIS 

Circle wise input Energy for billed 

meter energy and billed un-

metered energy  

Meter logs through which input energy 

of circle was computed. 

Un-metered energy with reference of 

calculation should be maintained 

MIS 

 

 

  



 

 

Annexure- IV Brief Approach, Scope & Methodology for audit 
 

Annual Energy Audit shall have verification of: 

a)  Existing pattern of energy distribution across periphery of the company; 

b) Accounted energy flow submitted by the company at all applicable voltage levels of the distribution network, 

— 

(i) Energy flow between transmission and 220kV/66kV/ 33kV/11kV incoming distribution feeders 

(ii) Energy flow between 220kV/66kV, 66kV/11kV and 66kV/33kV incoming feeders 

(iii) Energy flow between 11 kV feeders and distribution transformers, or high voltage distribution system 

(iv) Energy flow between Feeder to end-consumer 

(v) Energy flow between 220/33/11 kV/0.44 kV directly to consumer 

 

Auditor, in consultation with the nodal officer of the company shall:  

(i) The energy audit shall be conducted strictly as per BEE guidelines for DISCOM audit. 

(ii) Agree on best practice procedures on accounting of energy distributed across the network 

(iii) Collect data on energy received, and distributed, covered within the scope of energy audit. 

 

Auditor shall: 

(i) Verify the accuracy of the data collected in consultation with the nodal officer of the company as per 

standard practice to assess the validity of the data collected; 

(ii) Analyse and process the data with respect to— 

(iii) Consistency of data monitoring compared to the collected data; 

(iv) Recommendations to facilitate energy accounting and improve energy efficiency; 

(v) With respect to the purpose of energy accounting in reducing losses for the company. 

 

Prioritization and preparation of action plan: 

 Report shall include following activities, namely: — 

 Data collection and verification of energy distribution: 

 Monthly energy consumption data of consumers and system metering from the company at following voltage 

levels — 

 11/33/66/220 kV level feeders of Sub-stations; 

 11 kV level feeders of Distribution Sub-stations; 

 440 V level, including Distribution Transformer and low tension consumer; 

 Input energy details for all metered input points; 

 Boundary meter details; 

 Source of energy supply (e.g. electricity from grid or self-generation), including generation from renewables. 

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

 Data verification, validation and correction: 

 A monitoring and verification protocol to quantify on annual basis the impact of each measure with respect 

to energy conservation and cost reduction for reporting to Bureau and the concerned State designated 

agency; 

 Verification and correction of input energy, taking into account the following — 

 Recorded system meter reading by metering agency; 

 All the input points of transmission system; 

 Details provided by the transmission unit; 

 Relevant records at each electricity test division for each month; 

 Recorded meter reading at all export points (where energy sent outside the State is from the Distribution 

system); and 

 System loading and corresponding infrastructure; 

 Energy supplied to Open Access Consumers which is directly purchased by Open Access consumers from any 

supplier other than electricity distribution company; and 



 

 

 Verify and validate the system metering data provided by metering agency through random field visit 

(particularly for data irregularity). 

 

  



 

 

METHODOLOGY 

 

 Auditor shall depute a team of experts for conducting the evaluation / audit and shall work in close 

association with DISCOM. 

 Auditor shall submit an execution work plan for the assignment for which relevant data support will be 

provided by DISCOM. 

 Auditor will arrange meeting and provide presentation on overview, roadmap, scenario and results of the 

assignment to various plant heads / operational staff / engineering staff. 

 

  



 

 

Annexure- V Power Purchase Detail (Sample Power Purchase bills) 
 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 



 

 

Annexure- VI Sample Single Line Diagram 
 

 

Figure 3 SINGLE LINE DIAGRAM of MUL Network 

 



 

 

Annexure- VII Category wise Service Details 
 

S.N

o 
Type of Consumers 

Category of 

Consumers 

(EHT/HT/LT/Others

) 

Voltage 

Level 

(In Voltage) 

No of 

Consumer

s 

Total 

Consumptio

n 

(In MU) 

1 Domestic - NA   
2 Commercial LT 433 23 2.069 

3 IP Sets - NA   
4 Hor. & Nur. & Coffee/Tea & Rubber (Metered) - NA   
5 Hor. & Nur. & Coffee/Tea & Rubber (Flat) - NA   
6 Heating and Motive Power - NA   
7 Water Supply LT 433 1 0.473 

8 Public Lighting LT 433 8 0.389 

9 HT Water Supply HT 11000 2 1.384 

10 HT Industrial HT 11000 20 208.375 

11 Industrial (Small) LT 433 1 0.06242 

12 Industrial (Medium) - NA   
13 HT Commercial EHV/HT 11000 19 152.856 

14 Applicable to Government Hospitals & 

Hospitals HT 11000 1 0.614 

15 Lift Irrigation Schemes/Lift Irrigation Societies - NA   
16 HT Res. Apartments Applicable to all areas HT 11000 1 4.633 

17 Mixed Load - NA   
18 Government offices and department LT 433 3 0.1528 

19 

Others-1 (if any , specify in remarks) Others (Temporary) 

11000/43

3 2 0.1347 

  Total 81 371.15 

 

 

 

 

  



 

 

Annexure- VIII List of Parameters arrived through calculation or formulae with list of documents 

as source of data 

S. No.  Data  Unit  Sources of data  
1  Input Energy Purchased  MUs Monthly Electricity bills 

of MPSEZ Utilities 

Limited 

2  Transmission Loss  % MYT  Petition 

3  Energy sold outside the periphery  MUs SAP Statement 

4  Open access sale  MUs SAP Statement 

5  EHT sale  MUs SAP Statement 

6  % of metering available at DT  % Internal Data base 

7  % of metering available at consumer end  % Internal Data base 

8  No of feeders at 66kV voltage level  Nos. N/A 

9  No of feeders at 33kV voltage level  Nos. Internal Data base 

10  No of feeders at 11kV voltage level  Nos. Internal Data base 

11  No of LT feeders level  Nos. Internal Data base 

12  Line length (ckt. km) at 66kV voltage level  Km Internal Data base 

13  Line length (ckt. km) at 33kV voltage level  Km Internal Data base 

14  Line length (ckt. km) at 11kV voltage level  Km Internal Data base 

15  Line length (km) at LT level  Km Internal Data base 

16  HT/LT ratio   Internal Data base 

17  Feeder wise Import & Export Energy  MUs Internal Data base 

18  Nos. of Consumers  Nos. Tru up Data 

19  Connected Load of Consumers  MW Statement 

20  Input Energy  MUs Monthly Electricity bills 

21 Consumer wise Billed Energy  Year wise G-Form 

submitted to CEA 

22  T&D Loss  MUs Year wise G-Form 

submitted to CEA 

23  T&D Loss  % Year wise G-Form 

submitted to CEA 

24 Feeder meters accuracy and error Document Latest Calibration 

reports 

 

 

 

 

  



 

 

Annexure- IX Calibration Reports 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

    

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Annexure- X Infrastructure & Energy details 
 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

THANK YOU 


