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Abbreviations –   

AMR Automated  Meter  Reading  

AT & C  Aggreg ate  Technical  and  Commercial  

BEE  Bureau  of  En ergy  Eff ic i en cy  

CKT Circu i t  Ki lometer  

CT  Curren t  Transformer  

DC Designated  Consu mer  

DISCOM  Elect r i c i ty  Dis t r ibu t ion  Company  

DT Dis t r ibu t ion  Transfo rmer  

EA Energy  Audi tor  

EHT Extra  High  Ten sion  

EHV Extra  High  Vol t age  

EM Energy  Man ager  

ESIPL  Ener t ek  Solu t ions  Ind ia  Pv t  Ltd  

HT High  Ten sion  

HVDS  High  Vol t age Dis t r ibu t ion  System  

KVA Ki lo  Vol t  Ampere  

LBSCML  Laxmip at i  Ba laj i  Supply  Chain  Man agement  Limi t ed  

MoP Minis t ry  of  Po wer  

MU Mil l ion  Uni t  

MW Mega Wat t  

NO Nodal  Off i cer  

NLDC Nat ion al  Lo ad  Di spat ch  Cent re  

OA Open  Access  

POC Poin t  o f  Connect ion  

PT Poten t ia l  Trans former  

PX Power  Exchang e  

RE  Renewable  En ergy  

RLDC Regional  Load  Disp at ch  Cent re  

SDA Stat e  Des ignated  Ag ency  

SLD Single  Lin e Diagram  

SLDC Stat e  Load  Disp at ch  Cent re  

T  & D T & D Transmiss ion  and  Dis t r ibu t ion  

XLPE Cross  Linked  Poly ethy len e  
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1. Executive Summary 

Audi tors  have  cr i t ica l ly  examined the var ious systems,  schemes,  devices  employed as  wel l  

as the associated documents at  LBSCML for  above 22 kV level ,  a t  22kV level  and Below 

22kV Level  so as to  ascer ta in  i t s  adequacy  and eff icacy  as per  the  direct ives  of  the  BEE 

and guide lines  as per  regulat ion.  

1 .1  Object ive of  the study  

•  To develop and es tab li sh a  f ramework and a se t  of  comprehensive gu idelines tha t  

all  Dis tr ibu tion u ti l i t ies  across  India can  fol low and adhere to .  

•  To ident ify  areas of  high loss and pi lferage,  and thereaf te r  focus e ffor ts  to  take  

correc tive  ac t ion  

1 .2  Brief  Overview of  DISCOM  

The Ministry  of  commerce & industry  (Depar tment of  commerce) ,Government of  Ind ia v ide 

i t s  Not if icat ion dated  3 r dMarch ,2010  under  clause  (b)  of  sub  sec tion  (1)  of  sect ion 49  of  

the Specia l  Economic Zones Act ,2005  has specif ied that  the Developer  of  the SEZ is  

deemed to  be a  Distr ibut ion l icensee under  the p rovis ion of  the Electr ic i ty  Act 2003.   

Maharash tra  Elec tr ici ty  Regula t ion Commiss ion af ter  fo l lowing due regulatory process took  

on records the LBSCML ’s s ta tus as deemed dis tr ibution l icensee for  the notif ied area at  sa i  

vi l lage,  Tal -Panvel ,  Dis t .  Raigad. in  i ts  order  in  case 275 of  2018 dated 17 /12/2018.  Further  

Hon.  Commiss ion has notif ied in  off icia l  gazet te  the Maharash tra Elec tr ic i ty  Regulat ion  

Commiss ion (Specif ied Condi t ion of  Dis tr ibu tion License appl icab le to  Laxmipat i  Balaj i  

supply Chain management LTD for  FTWZ and IT/ITES SEZ at  v i l lage  Sa i ,  Ta l .  Panvel ,  

Dist .  Raigad)  regu lat ion 2019 on 27/02/2019.In view of  above,  LBSCML is a  deemed  

Distr ibut ion  Licensee in  i t s  SEZ area a t  Sa i  v i l lage,  Tal .  Panvel ,  Distr ic t  Raigad in  the  s ta te  

of  Maharashtra .  

1 .3  Important  Parameters  

 

•LBSCML purchases  power from Manikaran Power l imited ,  

•Present  Connect ivi ty  of  the DISCOM is 1  MW which i s  fed through 2 x 1 .5  MVA 

Distr ibut ion  t ransformer  ins ta l led a t  AIS substat ion.  

•LBSCML provides power supply to  Consumers  in  two tar iff  categories :  

1)  LT Connections  

2)  HT Connections  

•The DISCOM does not include any resident ial ,  agriculture or  water supply tariff -based 

consumer.  
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•LBSCML is in  development stage and the number of  consumers expected is  increas ing as  

the pro jec t  progresses.  LBSCML has sta r ted  i ts  operat ions  on 16 t h  February 2021.  

•DISCOM has  2 Distr ibution transformers .  There a re in  total  25  registered consumers  of  

the l icensee.  100%  of  the Licensee consumers  are metered consumers .  Out  of  i t s  to tal  

Energy Bi l l ing ,  around 31 %  of  the Energy consumed is  a t  Commercia l  HT leve l ,  and 69% 

of  the  energy  consumed is  at  commercia l  LT 415V level .  DISCOM does  not  have any  

res ident ia l ,  agr icu ltural  or  public  ut i l i t ies consumer.  

Fig u re  1 :  En e rg y  Di s t r i b u t i on  o f  LBSCML

 

Segregation of  Consumers  

•DISCOM has completed  100% meter ing a t  consumer end.  DISCOM has also completed 100  

% meter ing  at  DT leve l  with  communicable meters.  DISCOM has  plans  to  replace  e lec tronic  

meters to  smar t  meter  within  s t ipu la ted t ime.   

•The total  contracted demand of  l icensee i s  1 .432 MVA ,  

•The  input  energy  a t  DISCOM per iphery  for  the  FY202 1-22 was 3 .0148 MU  ou t  of  which  

2.9189 MU were metered  and b il led  and -0 .0069 MU (~ -0 .24%) was Transmission and  

Distr ibut ion loss.  The  AT & C losses are ca lculated as 0 .2%  wi th  a  99.56% Col lec t ion  

Eff ic iency   

69%

31%

Energy Distribution of LBSCML

LT Commercial HT commercial
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Summary of  AT& C losses  summary -  

 

Tab le  1 :  Summary  of  Losses  a t  LBSCML  

Particulars  Value  Unit  

Input Energy  Purchased  (A)  3 .0148 MU's  

Transmiss ion Loss @ 3 .18%  (B)  3 .18% % 

Input Energy  at  DISCOM 

Periphery  
(C)  2 .9189 MU’s  

LBSCML Sale  (D)  2 .9258 MU's  

T & D Loss  (E=C-D)  -0 .0069 MU's  

T& D Loss % (F=E/C %)  -0 .23% % 

Total Amount  Bil led  F 4.66 Cr  

Total Amount  Collected  G 4.64 Cr  

Collect ion Eff ic iency  (H=G/F)  99.56% % 

Aggregate T&C Losses  I  = (1-((1-E)  xH)  0.2% % 

 

1.4  Critical Comments  

 
LBSCML is conduct ing the audit  for the  f irst  t ime  af ter  the sta r t  of  operat ions in  February  

2021.  Based on physica l  inspect ion of  da tashee ts and invoice history,  no var ia t ion  in  the  

input energy b il led vs reported in  proforma and output  energy sold vs repo rted in  proforma 

was found.  

Suggest ions  for improvement –   

-  It  was observed that  the energy loss in distribut ion was -0 .24% based on 

DISCOM data,  However,  accurate loss for Cabl ing and transformer losses can 

be ca lculated when there i s  adequate metering  available.  Energy metering at  HT 

leve l  should be  improved.  In  order  to  correct ly  ident ify  distribution losses  

between supply point  and the Periphery ,  Class 0 .2s accuracy  meters  should be  

insta lled at  the 22kV incomer  and outgoing  LV side  at  the  periphery  of  the 

DISCOM. 

 

-  Plant has  instal led a  10kW rooftop so lar  PV system which is  a lso inject ing  power 

into  the main power grid.  This  Addi t ional solar generat ion happeni ng in the  

plant  should be recorded and metered a long with al l  other meter ing plan.  Insta ll  

a  SCM/ABT energy meter to  the Solar generation/ inject ion point   
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2 Background 

 

2.1 About PAT under NMEEE 

 

In  2008,  Government of  India announced ‘National  Act ion Plan on  Cl imate Change  

(NAPCC),  iden tify ing e ight  miss ions to  promote inclus ive growth  in  the country.  The  

Nat ional  Miss ion for  Enhanced Energy Eff ic iency (NMEEE)  i s  one of  the eigh t  iden tif ied  

miss ions  under .  

NAPCC. One of  the in i t iat ives under  NMEEE is Perform Achieve and Trade (PAT) scheme;  

which is  a  market -based mechanism having the objec tive to  enhance energy eff iciency  

( targe t  based)  in  the country with  an  opt ion to  trade  the  add it ional  energy savings,  i n  the 

form of  energy saving cer t if icates.  Bureau of  Energy Eff ic iency (BEE) under  Min is try  of  

Power (MoP) i s  implementing  this scheme in  13  energy intensive sectors namely -  Thermal  

Power Plan t ,  Alumin ium, Pu lp & Paper ,  Chlor -  Alkal i ,  Cement,  I ron  & Steel ,  T ex ti le ,  

Fer t i l izer ,  Ref inery ,  Rai lways,  DISCOM, Pet ro -chemical  & Bui ldings.  

In  order  to  fur ther  widen the coverage of  PAT scheme,  in  subsequent phases,  i t  i s  required  

to  br ing in  more DISCOM units /estab li shments under  i t s  ambit  by increas ing the number of  

des ignated consumers  in  already not if ied 13 energy intensive sectors.  

The base line SEC and potent ia l  of  energy  conservation  would be considered to  Arr ive  a t  

the energy  saving  targe ts  for  newly added  DCs by BEE dur ing the subsequent phases of  

PAT.  

 

2.2 Role of BEE 

 

Role of  BEE for  formula tion of  Sector  Specif ic  Technica l  commit tee  and f ina lizat ion of  

Target  set t ing methodology.  Estab li shment of  Energy Consumption  Norms and  Standards 

for  DCs in  consu ltat ion with  Technical  Committee.  Conducting the Regional  Wo rkshops 

and guiding  DCs regarding the PAT Scheme.  

 

2.3 About DISCOM Sector  

 

A healthy  dis tr ibu tion sector  i s  considered  as the key to  a  f inancial ly  v iable power  sec tor .  

One of  the  major  chal lenges  affect ing the  heal th  of  Ind ian  dis tr ibu tion  sec tor  i s  the  high  

aggregate  technical  and  commerc ia l  (AT&C) losses.  AT&C loss  i s  the sum of  technical  loss  

and commercial  loss .  The technical  loss  occurs due to  f low of  energy in to  transmiss ion and  

dis tr ibu tion network.  Technological  advancements could he lp in  redu ct ion of  technica l  loss  
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to  an  opt imum level .  As per  in ternat ional  norms,  the technical  loss in  a  distr ibut ion system 

should be in  the  range of  4 -5%.  

On the  other  hand ,  the  commerc ial  loss  i s  mostly  man -made and  occurs  due to  ineff icient  

bi l l ing and co llect ion of  the energy  supplied,  i l legal  connections,  thef t ,  meter  tamper ing,  

and pilfe rage,  e tc .  The commerc ia l  loss is  occurr ing mostly  due to  managerial  i ssues and  

could be brought down to  zero with  eff icient  administrat ive pract ices .  Nat ional  aggrega te 

technica l  and commerc ial  losses stood a t  22%. As long as AT&C losses  continues to  be in  

such a high range,  i t  i s  d iff icu lt  for  the DISCOMs to  be  commercial ly  viable.  

In  order  to  improve the energy eff ic iencies  in  the  power system,  Sta te  electr ic i ty  

Distr ibut ion Companies  are inc luded in  PAT cycle I I .  DISCOMs hav ing AT&C losses of 

1000 Mil l ion Unit  (MU) (Equiva lent  to  86000 MTOE) and above are not i f ied as Designated 

Consumers  (DCs)  and  ta rgets were ass igned  to  44 DISCOMs for  reducing the  T&D losses  

under  PAT Cycle -II .  T&D losses i s  considered as performance matr ix  of  electr ic i ty  

dis tr ibu tion companies under  PAT.  

As per  the no tif ica t ion ,  which was formulated in  consu ltat ion with  the  Bureau of  Energy 

Eff ic iency  (BEE) ,  "Al l  enti t ies having  i ssued  dis tr ibu tion  l icense  by State/Join t  E lec tr ici ty  

Regula tory Commiss ion under  the Elec tr ici ty  Act,  2003. . ."  are  not if ied  as DCs.  After  th is  

notif ica t ion,  a l l  DISCOMs wil l  be governed under  var ious provisions o f  the EC Act 2001,  

such as appointment  of  energy manager ,  ene rgy  accounting  and audi t ing,  iden tif icat ion of  

energy losses ca tegory -wise,  and implementa t ion of  energy conserva tion and eff ic iency  

measures.  With this,  the  number of  DISCOM covered under  the EC Act.2001 wil l  increase  

from 44 to  103 .  

This dec ision wi l l  fac i l i ta te  energy account ing and audi t ing as mandatory act ivi ty  for  al l  

the DISCOM, leading  to  the act ions towards reducing losses  and increase their  prof i tab il i ty .  

The amendment i s  expected to  help DISCOMs to  monitor  their  performance parameters and 

br ing in  transparency in  the dist r ibu tion sec tor  th rough profess ional  inputs,  i t  added .  I t  wil l  

a l so assis t  in  developing projects for  reducing  the electr ic i ty  losses by DISCOMs and  

implement ing effec tive solu tions.  

The amendment is  expected to  improve  the f inanc ia l  state  of  DISCOMs. The quar ter ly  data  

of  these DISCOMs wil l  be col lec ted and monito red by the government to  suggest  measures  

for  increasing the eff iciency and reduce  the  energy losses .  

2.4 Period of Energy Auditing and accounting Methodology  

 

Per iod of  Energy accounting  in  th is report  i s  considered  to  by  FY 21 -22  i .e . ,  f rom 1st  Apr il  

2021 t i l l  31st  March 2022.  
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The detai led energy audit  si te  inspect ion and da ta ver if icat ion exercise ini t ia ted from 09  

June 2022 and was completed on 12 June 2022.   The Metho dology followed by the team can  

be s ta ted as fo l lows –  

1 .  Kick  of  meet ing with  LBSCML team to f ina li se  the sample s ize  

2 .  Survey of  the  Dis tr ibu tion network  

3 .  Col lect ion of  the Primary Data and f ina liza t ion of  the sample s ize  check  

4 .  Si te  v is i t  and Energ y Meter  data co llect ion  

5 .  Scru tiny of  col lec ted da ta and Data gaps  of  the submitted da ta  

6 .  Loss calcu la t ion for  the network  segment then if  required  normalizat ion  

7 .  Compila t ion  of  the Draf t  repor t  

8 .  Presen tat ion on Draf t  report  

9 .  Final  report  wi th  inc orporation  of  comments.  
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3 Introduction of DISCOM [LBSCML] 
 

3.1 Name and Address of  Designated Consumer  
 

Laxmipat i  Balaj i  Supply  chain Management l imi ted,   

Vil lage Sai ,  Ta luka -Pen ,  Raigad-410206     

 

Nodal Officer:  

Mr. Sarvothama Shetty ,  VP opera tions LBSCML . 

Vil lage Sai ,  Ta luka -Panvel ,  Raigad -410206      

 

3.2 About DISCOM 
The Ministry  of  commerce & industry  (Department of  commerce) ,  Government  of  India vide  

i t s  Not if icat ion dated 3 r d  march ,2010  under  c lause  (b)  of  sub sec tion  (1)  of  sect ion 49  of  

the spec ial  Economic Zones Act,2005 has specif ied that  the Developer  of  the SEZ is deemed 

to  be a  Distr ibut ion l icensee  under  the  provision  of  the Elec tr ici ty  Act  2003.  The prov ision  

inser ted  in  c lause (b )  of  sec tion 14 of  the EA 2003 vides Notif ica t ion No.  S.0 .528 (E)  i s  as  

under:  

“Provided that  the Developer  of  a  spec ial  Economic Zone no tif ied under  sub -sec tion (1)  of  

sec tion  4 of  the Specia l  Economic Zones  Act 2005,  shal l  be  deemed to  be a  l icensee for  the  

purpose of  th is clause,  with  effec t  f rom the date of  notif ica t ion of  such  Special  Economic  

Zone”.  

Maharash tra  Elec tr ici ty  Regula t ion Commiss ion af ter  fo l lowing due regulatory process took  

on records the LBSCML ’s s ta tus as deemed dis tr ibut ion l icensee for  the notif ied area at  sa i  

vi l lage,  Tal -Panvel ,  Dis t .  Raigad. in  i ts  order  in  case 275 of  2018 dated 17 /12/2018.  Further  

Hon.  Commiss ion has notif ied in  off icia l  gazet te  the Maharash tra Elec tr ic i ty  Regulat ion  

Commiss ion (Specif ied Condi t ion o f  Dis tr ibu tion License appl icab le to  Laxmipat i  Balaj i  

supply Chain management LTD for  FTWZ and IT/ITES SEZ at  v i l lage  Sa i ,  Ta l .  Panvel ,  

Dist .  Raigad)  regu lat ion 2019 on 27/02/2019.In view of  above,  LBSCML is a  deemed  

Distr ibut ion Licensee in  i t s  SEZ area a t  Sa i  v i l lage,  Tal .  Panvel ,  Distr ic t  Raigad in  the  s ta te  

of  Maharashtra .  
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3.3 General Information  

 

General Informat ion  

1 Name of  the DISCOM  Laxmipat i  Balaj i  Supply  chain Management Limi ted  

2  i )  Year of  Establ ishment  2018 

 i i )  

Government /Public/Private  
Private  

3  DISCOM's Contact  detail s  & Address  

i  City /Town/Vi llage  Vil lage Sai ,  Ta luka -Pen ,  

i i  Distr ict  Raigad  

i i i  State  Maharash tra  Pin  410206 

iv  Telephone  022 67814196  Fax   

4  Registered Off ice  

i  
Company's Chief  

Execut ive Name  
Navni t  Choudhary  

i i  Designation  Vice President  

i i i  Address  
205 &206 (par t) ,2nd f loor ,  Ceejay house,  F -Block,  

Shivsagar  Estate ,  Dr .  Annie Besan t  Road ,  

iv  City /Town/Vi llage  Mumbai    

v  Distr ict   

v i  State  Maharash tra  Pin  400018 

vii  Telephone   Fax   

5  Nodal Off icer Detai l s*  

i  
Nodal Off icer Name 

(Designated at  DISCOM's)  
Sarvothama Shet ty  

i i  Designation  VP-opera tion  

i i i  Address  Sai  vi l lage,  Taluka-Panvel ,  Dist -Raigad  

iv  City /Town/Vi llage     

v  Distr ict  Raigad  

vi  State  Maharash tra  Pin  410206 

vii  Telephone  9892326914 Fax   

6  Energy Manager Detai l s*  

i  Name Harshad Batule  

i i  Designation  Energy Manager  

Whether  

EA or  

EM 

EM 

ii i  EA/EM Registration No.  EM-300042/21  

iv  Telephone   Fax   

v  Mobile  9421053996 

E-

mail  

ID 

harshadbatu le@gmai l .com  

 

  

mailto:harshadbatule@gmail.com
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4 Energy Accounting and Verification 
 

4.1 Scope of work –  

 

1  To carry out  Energy Audit  in l ine with the BEE EA Regulation 2021 to Conduct  

Energy Audit  in LBSCML.  

•  Preparat ion  of  checkl ist /ac t ion  plan  for  Energy Audi t .  

•  Proforma of  Energy  Audit  wi l l  be  shared  with  selected agency  af ter  the i ssuance  

of  Purchase Order .  

•  DISCOM vis i t  should be c arr ied ou t  by al l  team members of  the agency as per  the  

team dec larat ion in  technica l  proposa l .  BEE EA Regulat ion 2021  formats wi l l  be  

used for  th is  audi t .   

•  Col lect ion and  Review of  the energy  re lated da ta of  last  F inancia l  Year  (FY 2021-

22)  in  the Proforma by v is i t ing the DISCOM physical ly .  

•  Ver if ica t ion of  ex is t ing pat tern of  energy  dis tr ibu tion across per iphery of  

elec tr ici ty  dis tr ibu tion Company  

•  Collect ion and ver if ica t ion of  energy f low data of  elec tr ici ty  distr ibut ion company  

a t  a l l  appl icab le vo ltage level  of  d istr ibut ion network  (please refer  energy audi t  

regula t ion)  Collec t ion of  data  on energy received and dis tr ibu ted by DISCOM and  

ver ify  the accuracy of  data  

2 Col lect ion & analysis the data and prepare  the same with repor t;  

I  Input energy detai l s:  

a .  Col lect ion of  inpu t  energy from recorded system meter  read ing  

b .  All  the  inputs  poin ts of  transmission  sys tem  

c.  Detai ls  provided  by transmission  uni t  

d .  System loading  and  Captures infrast ructure deta i l s  ( i .e . ,  no  of  circle ,  

d ivision,  sub -d ivis ion,  feeders,  DTs,  & Consumers)  

I I  Parameters for  computa t ion of  dis tr ibu tion losses:  

a)  Detai ls  of ,  HT sa le ,  LT sa le  and  transmiss ion losses  

b)  Number of  consumer’s category wise  

d)  Detai ls  of  bi l led and un -bil led energy category  wise of  each ci rcle  

e)  Metered and  un -metered  deta i l s .  
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g)  Boundary  meter  de ta i l s  

h)  Energy Cost  and Tar iff  data  

i )  Source of  energy Supply ( e .g . ,  e lectr ic i ty  f rom grid  or  se lf -

genera t ion) ,  inc luding genera t ion from renewables ;  

j )  Energy supplied to  Open Access Consumers  which is  d irec t ly  

purchased by Open  Access Consumers f rom any suppl ier  o ther  than  

elec tr ici ty  dis tr ibu tion company  

III  Monito r ing and ver if ica t ions of  inpu t  energy and consumpt ion pa ttern  at  

var ious vol tage  levels  

IV Identify  the  ar eas  of  energy leakage,  wastage or  ineff icient  use ;  

V Identify  high loss -making areas/ne tworks,  for  ini t ia t ing targe t  based  

correc tive  ac t ion.  

VI  Identify  overloaded segments of  the ne twork for  necessary capacity  

addit ions.  

VII  Methodology for  loss computat ion var ious losses.  

VIII  Col lect ion Eff iciency (Category wise)  and computat ion of  AT&C loss.  

3 Observe and compile various Energy Conservation (ENCON) opt ions  

implemented by the DISCOM and prepared report  conta ining detai l s  of  expenditure  

made by DC along with saving and payback period.  

Recommendat ions  to  faci l i ta te  energy audi t ,  energy  accounting  and improve  energy 

eff ic iency .  

4 Prepare f ina l  report  o f  LBSCML as per  the scope of  work and as per  the BEE 

Energy Audi t  Regulat ion,  2021,  in  a  standard format duly indexed,  covering prof i le  of  the  

unit  and i t s  de tai l s  of  energy re lated data ana lytica l  & Sta t i st ica l  de tai l s  and any other  

relevant  informat ion.  The ind i ca tive report  s truc ture i s  p rovided  in  second schedule of  BEE 

EA Regulat ion 2021.  

     Deliverables  

•  Preparat ion of  report  as per  BEE EA Regula t ion 2021  

•  Veri fy  & submit  the du ly signed annual  energy audit  report  

4.2 Energy accounts for previous years  

 

DISCOM is carry ing out  energy  audi t  for  the f irs t  t ime,  the energy accounting for  each year  

wil l  be  bui l t  in  subsequent years.  
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4.2 Input Energy Detail  

 

4.2.1  Source  of  Power  Purchase /Genera tion Stat ion  

Below tab le descr ibes source of  power supply and thei r  technica l  detai l s  

Table  2  Source of  Power  Purchase  

Name of  

Generation 

Station  

Generation 

Capacity  

(In MW) 

Type of  

Stat ion 

Generation   

Type of  Contract  

( in 

years/months/days)  

Type 

of  

Grid  

Point  of  

Connection 

(POC) Loss  

MU 

Voltage  

Level  

(At  

input)  

Bir laCarbon 

Pvt Ltd  
15 Gas  One Year  

Intra  

state  
NA 100kV 

 

LBSCML purchases power from Manikaran Power Limited ,  Manikaran power  l imi ted  i s  a  

Trader  for  energy purchase  in  this scenario .  Sanctioned load in the  agreement  i s1MW as 

per the contract  made between MPL and LBSCML .  Bil ls  a t tached in  the Repor t  are f rom 

Manikaran Power Limi ted  in  annexure V.  

4.2.2 Input Energy Feeder Wise  
Below tab le descr ibes quantum of  energy injected by each power suppl ier  in  gr id .  

Table  3  Input Energy Feeder  Wise  

Voltage  

 Level  

(KVA)  

Feeder 

Name 

Feeder 

Meter ing 

Status  

Status o f  

Meter   

Feeder Type  

(Agri /  

Industria l/Mixed)  

Consumption Deta il s  

Meter 

Sr.  No  

Import  

(MU)  

Export  

(MU)  

22kV 

100/22 

KV 

Ji te  s/ s  

AMR Functional  Input to  DL  
ABT 

Q0323851  
3.014 0.0  

 

4.3 Infrastructure Details  
4.3.1  Transformers and  Feeders (Vol tage level  wise)  

 

Below table  descr ibes instal led capaci ty  and  inf ras tructure of  power d ist r ibut ion avai lable 

with  DISCOM 

Table  3  Power and Distribut ion Transformer Capacity  

Parameter  

Voltage  

Level  
Transformers  

Aggregate  

Capacity  

kV/k

V 

Capacity 

(kVA)  

Quantity  

(Nos)  
(kVA)  

Distr ibut ion 

Transformer  
22/0.433  1500 2 3000 

Tota l     3000 
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4.3.2 Single Line Diagram 
SLD of  the ne twork i s  a t tached  in  annexure  I  
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4.3.3 Infrastructure Details –  
 

Sr.  

No.  
Parameters  Tota l  

Covered during 

in audit  

Verif ied by Auditor in  

Sample Check  

Remarks (Source of  

data)  

i  Number of  circles  NA  0  0  

i i  Number of  div is ions  NA 0 0  0  

i i i  Number of  sub-d ivis ions  NA 0 0  0  

iv  Number of  feeders  1  0  0  0  

v Number of  DTs  2  0  0  0  

vi Number of  consumers  25 0  0  0  

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

a.  i .  
Number of  conventional  

metered consumers  
0  0  0  0  

i i  
Number of  consumers 

with  'smar t '  meters  
0  0  1  24 

i i i  

Number of  consumers 

with  'smar t  prepaid '  

meters  

0  0  0  0  

iv  
Number of  consumers 

with  'AMR' meters  
0  0  0  0  

v 

Number of  consumers 

with  'non-smar t  prepaid '  

meters  

0  0  0  0  
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vi 
Number of  unmetered 

consumers  
0  0  0  0  

vii  
Number of  to tal  

consumers  
0  0  1  24 

b.i .  

Number of  

convent ional ly  metered 

Distr ibut ion 

Transformers  

   2  

i i  
Number of  DTs wi th  

communicable meters  
    

i i i  
Number of  unmetered 

DTs 
  0  0  

iv  
Number of  to tal  

Transformers  
   2  

c. i .  
Number of  metered 

feeders  
 0  1   

i i  
Number of  feeders  with  

communicable meters  
    

i i i  
Number of  unmetered 

feeders  
    

iv  Number of  to tal  feeders   0  1  0  

d.  Line leng th (c t  km)  10 KM 
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e.  
Length of  Aer ia l  

Bunched Cables  
0  

f .  
Length of  Underground 

Cables  
2  KM 

3 Voltage leve l  Par t icu lars  MU Reference  
Remarks (Source of  

data)  

i  66kV and above  

Long-Term Convent ional  0  
Includes input energy for  

f ranchisees  
 

Medium Convent ional  0    

Short  Term Convent ional  0    

Banking  0    

Long-Term Renewable energy  0    

Medium and Short -Term RE 0 
Includes power from 

bila teral /  PX/  DEEP  
 

Captive,  open access input  0  

Any power wheeled for  

any purchase  other  than  

sa le  to  DISCOM. Does 

not  inc lude input  for  

f ranchisee.  

 

Sale of  surp lus  power  0 .00%   
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Quantum of  in ter - s tate  

transmission  loss  
0  

As confirmed by SLDC, 

RLDC e tc  
 

Power procured from inter -s ta te  

sources  
0  

Based  on da ta f rom Form 

5 
 

Power a t  sta te  transmiss ion 

boundary  
0    

i i  22kV 

Long-Term Convent ional  0    

Medium Convent ional  0    

Short  Term Convent ional  3 .014774  DSM MSLDC 

Banking  0    

Long-Term Renewable energy  0    

Medium and Short-Term RE 0   

Captive,  open access input  0    

Sale of  surp lus  power  0 .00%   

Quantum of  in tra - s tate  

transmission  loss  
0    

Power procured from int ra -s ta te  

sources  
3 .014774    

i i i   Input  in  DISCOM wires 

network  
3.014774    

iv  33 kV Renewable Energy Procurement  0    

  
Small  capaci ty  conventional/  

b iomass/  hydro p lan ts 

Procurement  

0    

  Captive,  open access input  0    
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v 11 kV Renewable Energy Procurement  0    

  
Small  capaci ty  conventional/  

b iomass/  hydro p lan ts 

Procurement  

0    

  Sales Migra tion Input  0    

vi LT Renewable Energy Procurement  0    

  Sales Migra tion Input  0    

vii   Energy Embedded wi thin 

DISCOM wires ne twork  
0    

vii i   Tota l  Energy  Available/  Input  3 .014774    

4 Voltage leve l  Energy Sales  Par t iculars  MU Reference   

i  LT Level  

DISCOM' consumers  2 .027298  

Include sa les to  

consumers  in  f ranch isee  

areas,  unmetered 

consumers  

 

Demand from open  access,  

capt ive  
0  Non DISCOM's sa les   

Embedded genera tion used at  

LT level  
0  

Demand from embedded  

genera tion at  LT level  
 

Sale a t  LT level  2 .0272980    

Quantum of  LT level  losses  0    
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Energy Input  at  LT leve l  2 .027298   
input  energy kep t  as 

sa le  as DT s i te  read ing 

not  ava ilable  

i i  11 kV Level  

DISCOM' consumers  0  

Include sa les to  

consumers  in  f ranch isee  

areas,  unmetered 

consumers  

 

Demand from open  access,  

capt ive  
0  Non DISCOM's sa les   

Embedded genera tion at  11 kV 

leve l  used  
0  

Demand from embedded  

genera tion at  11kV leve l  
 

Sales a t  11 kV level  0    

Quantum of  Losses a t  11 kV  0   

Energy input a t  11 kV level  0   
input  energy kep t  as 

sa le  as DT s i te  read ing 

not  ava ilable  

i i i  22 kV Level  

DISCOM' consumers  0 .898597  

Include sa les to  

consumers  in  f ranch isee  

areas,  unmetered 

consumers  

 

Demand from open  access,  

capt ive  
0  Non DISCOM's sa les   
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Embedded genera tion at  22kV 

or  below level  
0  

This i s  DISCOM and OA 

demand met v ia  energy 

genera ted a t  same vol tage 

leve l  

 

Sales a t  22 kV level  0 .89859680    

Quantum of  Losses a t  22 kV  0.0000000    

Energy input a t  22kV Level  0 .8985968   
input  energy kep t  as 

sa le  as DT s i te  read ing 

not  ava ilable  

iv  > 33 kV 

DISCOM' consumers  0  

Include sa les to  

consumers  in  f ranch isee  

areas,  unmetered 

consumers  

 

Demand from open  access,  

capt ive  
0  Non DISCOM's sa les   

Cross border  sa le  o f  energy  0    

Sale to  other  DISCOMs  0   

Banking  0    

Energy input a t  > 33kV Level  0    

Sales a t  66kV and above  (EHV)  0   

Total Energy Requirement  2.925895    

Total Energy Sales  2.9258948    

Table  4 :   In f ras t ru cture  Deta i l s
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4.4  Energy accounts and performance in the current year  

 

4.4.1Voltage Wise Losses  
 

The be low tab les descr ibe losses incurr ing at  each voltage leve l  

Table  5  Voltage Wise Losses  

Parameter  

22 

kV 
11 kV LT leve l  Tota l  

A B C  

Input Energy  

(MU)  
2.918904  NA NA 2.918904  

Sales (MU)  2.925895  NA NA 2.925895  

Losses (MU)  -0.00699 NA NA -0.00699  

% Losses  -0 .24% NA NA -0.24% 

 

Losses seen as zero due  to the fol lowing  reasons –   

-  Transformer losses  at  22  kV level  are  bi l led  in  the consumer scope  

-  Cabling losses are  bi l led in  the consumer  s ide meters.  

-  LT meter ing losses are not  ca lcu lated as presen tly  there  i s  not  meter  available  at  t ransformer 

LV side.  

 

4.4.2  Net Input Energy  

I t  i s  the ne t  energy a t  DISCOM per iphery af ter  adjust ing the transmission losses and energy traded  

Table  6  Net Input Energy  

Unit  
Year  

2020-21 

Year  

2021-22 

Mil lion  kWh  0.34652  2.918904  

 

Graphical  Representat ion of  Energy  input  

  

0.34652

2.9189

0 0.5 1 1.5 2 2.5 3 3.5

2020-21

2021-22

Energy Input at Periphery(MU)
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4.4.3  Total Bi l led Energy  

I t  i s  the Net  energy  bi l led.  

Table  7  Bi l led  Energy  

Unit  
Year  

2020-21 

Year  

2021-22 

Mil lion  kWh  0.34991  2.925895 

 

 

Graphical  Representat ion of  Energy  input  

0.34991

2.925895

0 0.5 1 1.5 2 2.5 3 3.5

2020-21

2021-22

Energy Input at Periphery(MU)
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4.4.4 critical Analysis  

-  LBSCML is a  New DISCOM and  has sta r ted  i ts  operat ion on 16 t h  February 2021  

-  LBSCML has 2  x 1500  kVA distribution transformers  ins tal led  in  the  premise  for  

22kV to 415V voltage  leve ls .  One transformer is  operat ional whi le  the other 

transformer remains in  sta ndby  

-  Power is  purchased from a  trader  known as Manikaran  Power  l imited  which  has a  

1MW contract  wi th  LBSCML. The power consumption da ta used in  th is report  i s  as  

per  the  SLDC data.   

-  LBSCML DISCOM has 24 LT consumers and 1  HT  consumer in  the premise.  The  

Number of  l ive consumers changes during the operat iona l  year  as per  the occupancy  

of  the premise .  

-  I t  i s  observed that  T & D loss of  DISCOM is -0 .24% and there i s  no space for  

improvement  in  the  ne twork tha t  fur ther  reduce  the loss of  high  quantum.  However ,  

energy accounting  can  be  fur ther  improved  by quant ify ing DT wise  losses,  

replacement with  smar t  meters a t  jud icious loca tions and nul l ify ing or  offse t t ing  

meter  errors.  

-  All d istr ibut ion and Transmission losses inside the DISCOM per iphery are be ing 

metered in  the scope of  the consumer  as meter ing  i s  done  a t  main  substat ion for  a l l  

consumers .  

 

-  It  was observed that  the energy loss in distr ibution was -0 .24% based on DISCOM 

data,  However,  accurate loss  for  Cabl ing  and transformer losses  can be ca lculated 

when there i s  adequate metering available.  Energy metering at  HT level  should be 

improved.  In order to  correct ly  ident ify  distr ibution losses between supply point  

and the Per iphery,  Class 0 .2s accuracy meters should be insta lled at  the 22kV 

incomer and outgoing LV s ide at  the  periphery of  the DISCOM.  
 

-  Plant has  instal led a 10kW rooftop so lar  PV system which is  a lso inject ing power 

into the main power gr id.  This Addit ional sola r generation happening  in the plant  

should be recorded and metered a long with all  o ther meter ing  plan.  Instal l  a  

SCM/ABT energy meter to  the Solar generat ion/ inject ion point   



P a g e 28 | 38 

 

4.4.5  Transmission & Distribution loss  

I t  i s  the tota l  T  & D losses incurred  for  spec if ic  f inancia l  year .  

Table  8  T & D Loss Summary  

Unit  
Year 2020-

21 

Year 2021-22  

Mil lion  kWh  -0.00339 -0 .00699 

% -0.97% -0.24% 

 

Note –  

T&D Loss in  MUs = Net  Input Energy a t  DISCOM per iphery in  M Us –  Total  Bil led 

Energy in  Mus  

 

4.4.6  Category wise energy consumption  

 

Table 9:  Category Wise Consumption 

Consumer category  

Tota l  

Number of  

connect ions  

(Nos)  

% Of 

number of  

connect ions  

Tota l  

Connected 

Load  

(MW) 

Bi l led 

energy 

(MU)  

Metered  

energy  

% Of energy 

consumption  

Residentia l  0 0% 0 0  0% 

Agricultural  0 0% 0 0  0% 

Commercial/ Industr ial -LT 24 96% 1.232 2.027298  69.3% 

Commercial/ Industr ial -HT 1 4% 0.2  0 .898597  31% 

Others  0 0% 0 0  0% 

 25 100% 1.432 2.925895  100% 
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4.4 .7  Calcula t ion  of  AT& C Losses  

 

Table  10 :  Ca lcu lat ion  of  AT&C Lo sses  
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Agricultural  0 0 0% 0 0% 0 0  0 .00% 

Commercial/ Industr ial -

LT 
24 4.616  86% 2.0272  69.3% 3.7530  3.653 97.35% 

Commercial/ Industr ial -

HT 
1 0.8  14% 0.8985  31% 0.9087  0.9876 108.67% 

Others  0 0 0% 0 0% 0 0  0 .00% 

 25 5.416  100% 2.9189 2.9258  100% 
-

0.00699 
-0 .24% 4.6618  4.6411 99.56% 0.21% 
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4.4.8 Energy Consumption and reduction of losses details  
 

•  The DISCOM has been hovering around -0.24% T&D loss.  

•  I t  can be seen  tha t  major  consumpt ion  of  un it s  in  l icensee area  consis ts  of  LT connections  

account ing to  near ly  69% of  tota l  un it s  b i l led.  I t  i s  understood tha t  s ince supply of  this  

consumers  i s  through 415V, dis tr ibu tion and meter ing losses are considerably low.  

•  Also,  as seen in  the losses,  the Dist r ibu tion losses for  each consumer is  in  the consumer scope  

as the energy meter  i s  instal led a t  the substa t ion  from where the power is  dis tr ibu ted.  

•  DISCOM has an  overal l  col lec t ion  eff ic iency  of  99.56% in  FY21,  which means the  T & D 

loss and AT & C losses  are equal  at  0 .21% 

•  The overal l  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)  

•  I t  can be seen that  instal led power transformer capaci ty  of  DISCOM the dis tr ibut ion  

transformer  capaci ty  is  1 .5  X 2MVA.  

 

4.4.9 Energy Conservation Measures already taken  

In  the present  s i tua tion ,  the ut i l i ty  i s  a  newly commiss ioned DISCOM and has s tar ted 

Opera tions in  February  2021.  

LBSCML has not  speci f ical ly  implemented energy sav ing as the % losses  are very  low .  

But  the  DISCOM has made an effor t  in  try ing to  implement  energy  eff icient  technologies 

in  the  commiss ioning s tage i t self .  Some of  the technolog ies implemented in  the sys tem are 

-  

-  Energy Eff ic ient  Pumping systems in  the premise,   

-  LED ligh ting has  also been ins tal led at  major i ty  of  the p laces  

-  Harmonic con trol  panel  ins ta l led  in  the main substat ion for  reduct ion of  harmonics  

However ,  the DISCOM shows in  inte rest  in  reducing the Distr ibut ion losses by 

approach ing in  the fo l lowing ar eas of  improvement:  -  

-  Insta llat ion of  LED lighting  

-  React ive power compensation,  Correct ion of  power factor  a t  a l l  LT level  

dis tr ibu tion.  

Similar  Smaller  energy  conservat ion effor ts  by the DISCOM Shal l  he lp reduce the overal l  

T&D losses incurred as a  supply company.  
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Annexure I –  Single Line Diagram 



 

 

Annexure- II Minutes of Meeting with the DISCOM team  
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Annexure-  III Check List  prepared by audit ing Firm  

 

Parameter Primary Documents Data Provided by LBSCML 

Detai ls  of  purchased 

energy  

Power purchase bi l l s ,  SLDC 

documents,  energy 

accounts,  Audit  s tatement,  

pet i t ion  

SLDC Data  

Transmission loss %  

Calcu lat ion of  transmiss ion 

loss v iz  d ifference in  total  

energy purchased and to tal  

energy drawl  at  d istr ibu tion 

per iphery.  

SLDC Data  

Energy input de ta i l s  

meter  wise,  with  other  

mentioned de ta i l s  

SLDC document,  meter  log  SLDC data  

Summary  of  Circle  wise  

Loss Number of  metered  

consumers  and 

connected load,  

category wise of  each 

circ le .  Number  of  un -

metered consumers and 

connected load,  

category wise of  each 

circ le  

Sta tements,  Database  Database –  sof tware  

Circle  wise input 

Energy for  b i l led meter  

energy and b il led un -  

metered energy  

Meter  logs through which 
input energy  of  circle  was 
computed.  

Un-metered energy wi th  

reference of  calculat ion 

should be maintained  

Database -  Sof tware  

Aggregate Technica l  and 

Commercial  Losses  

Consumer Bil l s  and i t s  
summary Sheet  

Consumer b il l s  and Summary 

shee t  

Calcu lat ions for  Al l  

Losses and  Account ing  

Excel  sheet  as per  BEE 
format  

BEE Proforma shared  
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Annexure- IV Brief Approach, Scope & Methodology for audit  

Annual  Energy Audi t  shall  have ver if ica t ion  of :  

a) Exist ing  pat tern  of  energy dis tr ibution  across per iphery of  the company;  

b) Accounted energy f low submitted by the company at  a l l  app licable vol tage levels  

of  the d istr ibut ion ne twork,  —  

(i) Energy f low between transmission and 22kV/11kV incoming d istr ibution  

feeders  

(ii) Energy f low between Feeder  to  end -consumer  

(iii) Energy f low between 22 /11 kV/0.433 kV direct ly  to  consumer  

 

Audi tor ,  in  consul tat ion with  the  nodal  off icer  of  the company sha ll :  

(i) The energy audit  shal l  be conducted s tr ict ly  as per  BEE guide lines  for  DISCOM 

audit .  

(ii) Agree  on bes t  p rac tice procedures on  account ing of  energy d istr ibuted across  

the ne twork  

(iii) Col lect  data on  energy  rece ived,  and dist r ibuted,  covered  with in the scope of  

energy audit .  

 

Audi tor  shal l :  

(i) Veri fy the accuracy of  the da ta col lec ted  in  consul ta t ion  with  the  nodal  off icer  

of  the company as per  standard prac t ice to  assess the va lidi ty  of  the data  

collected;  

(ii) Analyse  and process  the  data wi th  respect  to —  

•  Consistency of  data monitor ing compared to  the collected da ta ;  

•  Recommendat ions  to  fac i l i ta te  energy accounting and improve energy  

eff ic iency ;  

•  With respect  to  the purpose of  energy accounting in  reducing losses  

for  the company.  

 

Prior it izat ion and preparation of  act ion plan:  

•  Repor t  sha ll  inc lude fo llowing act ivi t ies ,  namely :  —  

•  Data co llect ion and ver i f ica t ion of  energy  distr ibution:  

•  Monthly energy consumption da ta of  consumers and system meter ing from the  

company a t  fo l lowing voltage levels —  

•  22 kV level  feeders of  Dis tr ibu tion Sub -s tat ions;  

•  440 V level ,  includ ing Distr ibut ion Transformer and low-tension  consumer;  
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•  Input energy detai l s  for  al l  metered input  points ;  

•  Boundary  meter  de ta i l s;  

•  Source  of  energy supply  ( e .g . ,  e lectr ic i ty  f rom grid  or  se lf -generat ion) ,  inc luding  

genera t ion from renewables.  

•  Review of  the current  consumpt ion pract ices in  o rder  to  iden tify  the energy loss in  

the system;  

•  Data ver if icat ion,  val ida tion and  correct ion:  

•  A moni tor ing and ver if icat ion protocol  to  quan t ify  on annual  bas is  the  impact  of  

each measure with  respect  to  energy conserva tion and cost  reduct ion for  report ing  

to  Bureau and the concerned Sta te  d es ignated agency;  

•  Veri f icat ion and correc t ion of  inpu t  energy,  taking into  account the fo l lowing —  

•  Recorded system meter  reading by meter ing  agency;  

•  All  the  input poin ts of  t ransmiss ion system;  

•  Detai ls  provided  by the transmission  unit ;  

•  Relevant records a t  each  electr ic i ty  test  d ivis ion  for  each  month ;  

•  Recorded meter  read ing at  a l l  export  poin ts (where energy sent  ou tside the State  i s  

f rom the Dis tr ibu tion system);  and  

•  System load ing and  corresponding infrastruc ture ;  

•  Energy suppl ied to  Open Access  Consumers which is  direc t ly  purchased by Open  

Access  consumers  f rom any supplier  o ther  than  elec tr ic i ty  dis tr ibu tion  company;  

and 

•  Veri fy and va lidate the system meter ing da ta provided by meter ing agency through  

random f ield  v isi t  (par t icular ly  for  data  ir regular i ty) .  
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METHODOLOGY 

 

•  Audi tor  sha ll  depute  a  team of  experts  fo r  conducting  the  evalua tion  /  audi t  and  sha ll  

work in  close  associat ion wi th  DISCOM.  

•  Audi tor  shal l  submit  an execut ion work plan for  the assignment for  which relevant  

data suppor t  wil l  be p rovided by DISCOM.  

•  Audi tor  wi l l  Arrange  meet ing and prov ide  presenta t ion  on overview, roadmap,  

scenario  and resul t s  of  the assignment to  var ious plant  heads /  operat ional  sta ff  /  

engineer ing staff .  
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Annexure V –  

Power Purchase Details  

Month Schedule Units  Actual Bil led units  Bi l l  Units  Bi l l  Amount  

Apr-21  354560 250929 343285 1534484 

May-21  278440 242400 265277 1185789 

Jun-21  276072 235410 261886 1170633 

Jul-21  266507 250133 258180 1154065 

Aug-21  280040 246163 270000 1206900 

Sep-21  263310 236157 253860 1134754 

Oct-21  278960 237523 250700 1120629 

Nov-21  302480 238818 203490 121507 

Dec-21  302415 242544 296058 1365179 

Jan-22  302440 223525 292750 1308593 

Feb-22  271520 217803 262640 1221276 

Mar-22  289050 296747 279360 1299024 

Energy in kWh 3465794 2918152 3237487 -  

Energy in MU 3.4657 2.9181  3.2374  -  

Amount in INR -  -  -  13822832 

Amount in INR CR  -  -  -  1 .3822 

 


