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           प्रणाली अध्ययन उप-समिति के   सभी सदस्य (संलग्न सूचीनुसार)   
           Members of System Studies Sub-Committee (As per List)

विषय:  प्रणाली अध्ययन उप-समिति की 2 वीं बैठक की कार्यवृत्त । 
Subject: MoM of 2nd  meeting of System Studies Sub-Committee-reg

महोदय / Sir, 

प्रणाली अध्ययन उप-समिति की  2 वीं बैठक दिनांक  05  अप्रैल,  2023 को  1100  बजे  विडियो
कोंफ्रें सिंग के  माध्यम से आयोजित किया गया था ।  बैठक की कार्यवृत्त संलग्न है। 

The 2nd  meeting of  System Studies Sub-Committee was held at  1100
Hrs on  05th April, 2023 via video conferencing. Minutes of Meeting for the
same is attached. 

भवदीय
Yours faithfully,

(संतोष कु मार)
अधीक्षण अभियंता 
(प्रणाली अध्ययन)
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The meeting was started with an opening remark by MS, NRPC. He stressed upon the

fact that the system-studies sub-committee is an important forum and there is need to

conduct its meeting regularly.  There are lot of issues such as capacitor study, islanding,

voltage issues that may be taken up here and solution may be devised. He also added

that this group may also look into the nuances of how best the evacuation system may

be planned for proper evacuation of power from our generating units.  

A.1 Installation  of  Automatic  Capacitor  Banks  (APFC) on 11 KV side  of  33/11  KV

Substations  of  Ajmer  Vidyut  Vitaran Nigam Ltd.  (AVVNL)  for  Reactive  Power

Compensation under Power system Development Fund (PSDF)-Phase-I (Agenda

by RVPN)

A.1.1 AEE (SS) NRPC apprised the forum that due to the spread of population in the remote

areas of Rajasthan in recent years, meeting power demand, distribution of electricity

and maintaining quality power for every category of consumers has always remained a

challenge.  The  state  is  primarily  agricultural  based;  and  power  is  supplied  to  the

domestic, non-domestic and industrial sector too. It has been identified that these loads

are highly inductive in nature which need rectification. 

A.1.2 In this regard, AVVNL has proposed to install dynamic/ automatic capacitor banks under

which the capacitive load helps to adjust power factor as close to ‘Unity Power Factor’.

The implementation of the project/ scheme will limit the heavy drawl of reactive power

from grid  and  mitigate  the  risk  such  as  (a)  Overloading  of  transmission  lines;  (b)

Overloading of  transformers  at  different  voltage levels;  and (c)  Increase in  system

losses. 

A.1.3 It has been learnt from Rajasthan that the power factor is ranging from 0.80 to 0.90 at

urban feeder and 0.75 to 0.80 (or even less) at the rural feeders within the respective

circles.  In  view of  this,  installation  of  capacitor  banks  on  11  kV side  of  33/11  kV

substations has been proposed at various circles having ‘power factor less than 0.85.

A.1.4 AVVNL proposes installation of capacitor banks at 732 Nos. of 33/11 kV substations out

of total 1974 Nos. of substations spread across 12 circles and 11 districts of Rajasthan.

Total MVAR installation will be 1464.80 MVAR. Detailed list of these substations have

been enclosed with DPR.

A.1.5 Methodology  adopted  by  AVVNL  consists  of  extracting  previous  year  data  from

dedicated Feeder Monitoring System (FdrMS) to have greater insights about ‘real time’
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power supply of 11 kV feeders. The data was further analyzed and cross checked with

the field on sample basis to arrive at the conclusion.

A.1.6 Approximately  20  lakh  consumers  at  these  732  Nos.  of  substations  along  with  the

concerned STU (Rajasthan Rajya Vidyut Prasaran Nigam Ltd.) shall be benefitted with

these measures.

A.1.7 Total cost of the scheme comes around 222.37 cr. for which detailed cost estimate have

been  enclosed  with  the  Detailed  Project  Project  (DPR).  The  same  is  placed  as

Annexure-I.

A.1.8 Scheme detailed as under, is proposed for approval of funding from PSDF-

S.
No.

Scheme details Approval
from BoD

Estimated
Amount

(Rs. In Cr.)

A&FS
issued on

dated

Proposed Grant 

(%age)

1 Installation  of
Capacitor Banks on 11
KV  side  of  33/11  KV
Substations  of  Ajmer
Vidyut  Vitran  Nigam
Limited (AVVNL)

Approved 222.37 Issued 90%

A.1.9 PSDF-NLDC in its 66th meeting of TESG held on dated 29.09.2022 has desired the

appraisal from Regional Power Committee (NRPC) for the scheme to be funded from

PSDF.

A.1.10AVVNL representative apprised the forum that  out  of  1974 No.  of  substations,  the

proposal is submitted for 732 No. of 33/11 KV substation (719 No. of 3.15 MVA and 5

MVA + 13 No. of 8 MVA). He further added that the capacitor banks will be installed in

automatic mode on 11 KV side at substations having power factor less than 0.85 .After

installation, the power factor at these substations will improve to above 0.95.

A.1.11EE (SS) asked RVPN to share with the forum about the effect on power factor at each

substation of  AVVNL under  the scheme, before installation and after  installation of

capacitor banks.

A.1.12MS, NRPC enquired about whether these 33/11 KV stations on which the capacitors

are proposed are same/superimposing as previously approved DPR (of STU/RVPN) by

NRPC on 33 KV side of 132/33 KV substations.

A.1.13To this,  RVPN representative replied that  STU and DISCOM proposals have been

prepared in isolated manner. 
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A.1.14SE, NRPC advised that the scheme need to be taken up in a comprehensive manner

and RVPN can look into the matter i.e. the capacitor banks which were previously

approved  (in  61st NRPC  meeting  held  on  26.12.2022)  is  to  be  considered  while

planning for this new scheme of DISCOMs. This will give a true picture of the need of

actual compensation required.

A.1.15AVVNL  representative  clarified  the  forum  that  the  capacitor  banks  which  were

previously installed at 33/11 KV substations were battery operated. So, as the battery

system became in-operational, the capacitor banks got out of use. 

A.2 Installation  of  Automatic  Capacitor  Banks  (APFC) on 11 KV side  of  33/11  KV

Substations of Jodhpur Vidyut Vitaran Nigam Ltd. (JdVVNL) for Reactive Power

Compensation under Power system Development Fund (PSDF) Phase-I (Agenda

by RVPN)

A.2.1 AEE (SS) apprised the forum that due to the spread of population in the remote areas of

Rajasthan  in  recent  years,  meeting  power  demand,  distribution  of  electricity  and

maintaining quality power for  every category of consumers has always remained a

challenge.  The  state  is  primarily  agricultural  based;  and  power  is  supplied  to  the

domestic, non-domestic and industrial sector too. It has been identified that these loads

are highly inductive in nature which need rectification. 

A.2.2 In  this  regard,  JdVVNL has proposed to  install  dynamic/  automatic  capacitor  banks

under which the capacitive load helps to adjust power factor as close to ‘Unity Power

Factor’. The implementation of the project/ scheme will limit the heavy drawl of reactive

power from grid and mitigate the risk such as (a) Overloading of transmission lines; (b)

Overloading of  transformers  at  different  voltage levels;  and (c)  Increase in  system

losses. 

A.2.3 It has been noticed that the power factor is ranging from 0.80 to 0.90 at urban feeder

and 0.75 to 0.80 (or even less) at the rural feeders within the respective circles. In view

of this, installation of capacitor banks on 11 kV side of 33/11 kV substations has been

proposed at various circles having ‘power factor less than 0.85.

A.2.4 JdVVNL proposes installation of capacitor banks at 911 Nos. of 33/11 kV substations

out  of  total  2337 Nos.  of  substations  spread across  12  circles  and  10 districts  of

Rajasthan.  Total  MVAR  installation  will  be  1829.52  MVAR.  Detailed  list  of  these

substations have been enclosed with DPR.

A.2.5 Methodology  adopted  by  JDVVNL  consists  of  extracting  previous  year  data  from

dedicated Feeder Monitoring System (FdrMS) to have greater insights about ‘real time’
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power supply of 11 kV feeders. The data was further analyzed and cross checked with

the field on sample basis to arrive at the conclusion.

A.2.6 Approximately  30  lakh  consumers  at  these  911  Nos.  of  substations  along  with  the

concerned STU (Rajasthan Rajya Vidyut Prasaran Nigam Ltd.) shall be benefitted with

these measures.

A.2.7 Total cost of the scheme comes around 296.85 cr. for which detailed cost estimate have

been  enclosed  with  the  Detailed  Project  Project  (DPR).  The  same  is  placed  as

Annexure-II.

A.2.8 Scheme detailed as under is proposed for approval of funding from PSDF-

S.
No.

Scheme details Approval
from BoD

Estimated
Amount

(Rs. In Cr.)

A&FS issued
on dated

Proposed Grant 

(%age)

1 Installation  of
Capacitor Banks on 11
KV  side  of  33/11  KV
Substations of Jodhpur
Vidyut  Vitran  Nigam
Limited (JdVVNL)

22.08.2022 296.85 22.08.2022 90%

A.2.9 PSDF-NLDC in its 66th meeting of TESG held on dated 29.09.2022 has desired the

appraisal from Regional Power Committee (NRPC) for the scheme to be funded from

PSDF.

A.2.10Representative from Jodhpur DISCOM was absent in the meeting, therefore no specific

discussion on Jodhpur scheme was done.

A.3 Installation  of  Automatic  Capacitor  Banks  (APFC)  on 11 KV side  of  33/11 KV

Substations  of  Jaipur  Vidyut  Vitaran Nigam Ltd.  (JVVNL)  for  Reactive  Power

Compensation under Power System Development Fund (PSDF) Phase-I (Agenda

by RVPN)

A.3.1 AEE (SS) apprised the forum that due to the spread of population in the remote areas of

Rajasthan  in  recent  years,  meeting  power  demand,  distribution  of  electricity  and

maintaining quality power for  every category of consumers has always remained a

challenge.  The  state  is  primarily  agricultural  based;  and  power  is  supplied  to  the

domestic, non-domestic and industrial sector too. It has been identified that these loads

are highly inductive in nature which need rectification. 

A.3.2 In this regard, JVVNL has proposed to install dynamic/ automatic capacitor banks under

which the capacitive load helps to adjust power factor as close to ‘Unity Power Factor’.

The implementation of the project/ scheme will limit the heavy drawl of reactive power
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from grid  and  mitigate  the  risk  such  as  (a)  Overloading  of  transmission  lines;  (b)

Overloading of  transformers  at  different  voltage levels;  and (c)  Increase in  system

losses. 

A.3.3 It has been noticed that the power factor is ranging from 0.80 to 0.90 at urban feeder

and 0.75 to 0.80 (or even less) at the rural feeders within the respective circles. In view

of this, installation of capacitor banks on 11 kV side of 33/11 kV substations has been

proposed at various circles having ‘power factor less than 0.85.

A.3.4 JVVNL proposes installation of capacitor banks at 577 Nos. of 33/11 kV substations out

of total 1893 Nos. of substations spread across 13 circles and 12 districts of Rajasthan.

Total MVAR installation will be 1159.176 MVAR. Detailed list of these substations have

been enclosed with DPR.

A.3.5 Methodology  adopted  by  JVVNL  consists  of  extracting  previous  year  data  from

dedicated Feeder Monitoring System (FdrMS) to have greater insights about ‘real time’

power supply of 11 kV feeders. The data was further analyzed and cross checked with

the field on sample basis to arrive at the conclusion.

A.3.6 Approximately  20  lakh  consumers  at  these  577  Nos.  of  substations  along  with  the

concerned STU (Rajasthan Rajya Vidyut Prasaran Nigam Ltd.) shall be benefitted with

these measures.

A.3.7 Total cost of the scheme comes around 180.47 cr. for which detailed cost estimate have

been  enclosed  with  the  Detailed  Project  Project  (DPR).  The  same  is  placed  as

Annexure-III.

A.3.8 Scheme detailed as under is proposed for approval of funding from PSDF-

S.
No.

Scheme details Approval
from BoD

Estimated
Amount

(Rs. In Cr.)

A&FS issued
on dated

Proposed Grant 

(%age)

1 Installation  of
Capacitor Banks on 11
KV  side  of  33/11  KV
Substations  of  Jaipur
Vidyut  Vitran  Nigam
Limited (JVVNL)

08.08.2022 180.47 08.08.2022 90%

A.3.9 PSDF-NLDC in its 66th meeting of TESG held on dated 29.09.2022 has desired the

appraisal from Regional Power Committee (NRPC) for the scheme to be funded from

PSDF.
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A.3.10 JVVNL  representative  apprised  the  forum  that  at  present,  no  capacitor  banks  are

installed on 33/11 KV substation. The shunt capacitors, which were locally purchased

and installed in past, are now in damaged/non-operational condition.

A.3.11 Based on the feeder  monitoring system of  JVVNL, details  of  real  time voltage and

power factor were taken. After studying on the nodes at which power factor is less than

0.85, JVVNL had submitted its feeder wise report.

A.3.12 Based on this, JVVNL had proposed the Automatic power factor controller (APFC) at

selected substations. He highlighted that the scheme is similar to one prepared by

ERDA for UPCL. Therefore, methodology is proven.

A.3.13 APFC gets in ON condition, when the power factor goes below 0.85 and under OFF

condition, when the power factor improves above 0.94. He also stressed upon the fact

that there will be no problem of over compensation since the capacitors automatically

turn OFF when not required and will turn ON when the need arises.

A.3.14 MS, NRPC enquired regarding the AMC of the shunt capacitors so that they remain in

working  condition.  He  asked  about  whether  the  PSDF  funding  is  for  composite

tendering i.e. both CAPEX and OPEX or the tendering is for CAPEX only.

A.3.15 To this, JVVNL replied that, in the revised DPR, the total cost estimation for the scheme

is 132 Cr (excluding maintenance cost) and the cost of maintenance will be borne by

JVVNL.

A.3.16 Detailed justification as apprised by JVVNL representative is attached as Annexure-IV. 

A.3.17 NRLDC  representative  stated  that  performance  of  APFC  viz-a-viz  voltage  based

operation of capacitor bank may be analysed.

A.3.18 It  was  also  apprised  by  JVVNL  that  CTU has  given  remarks  on  the  scheme  that

provision of capacitor at 11kV side of 33/11kV substation wouldn’t be very effective for

controlling voltage at 11 kV feeder end. Capacitor at the end of radial 11 kV feeder and

capacitor bank at 33/11 kV substation would be better proposal for control of voltage

and of losses as done by Telangana.

A.3.19 On CTU comment, JVVNL apprised that from 2016-17 onwards, JVVNL has installed

approx 5,62,323 nos of LT Shunt Capacitors (3 kVAr 6 kVAr 9 kVAr), however, due to

smaller impact of power factor improvement, burning/ failure and theft related issues,

JVVNL has resorted for installation of APFC at substation level  so as to avoid the

challenges  associated  with  the  installation  at  load  end.  Therefore,  even  though

capacitor  at  the  end  of  Radial  11  KV  Feeder  and  Capacitor  Bank  at  33  11  KV

substation would be better proposal for control of voltage and losses, however, based

on  past  experience  of  JVVNL,  it  is  also  imperative  to  address  the  challenges

associated  with  wide  scale  of  maintenance  requirement,  equipment  safety  and

effective monitoring Therefore, it is recommended that the committee may consider the
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proposal of JVVNL for installation of capacitor bank on the 11 kV side of 33 11 kV Sub

stations only.

Decision of forum:

After deliberation of above 3 agenda regarding proposals of AVVNL, JdVVNL,

JVVNL, following were decided:

i. Revised DPRs, submitted by Rajasthan to PSDF Sectt, may be submitted to

NRPC Sectt. also.

ii. Rajasthan shall inform the status of defective capacitors out of already installed

capacitors at respective sub-stations.

iii. Rajasthan  shall  inform  whether  the  already  installed  capacitors  (at  a  sub-

station) has been included while planning the proposed scheme.

iv. Rajasthan shall submit the performance/study of APFC viz-a-viz voltage based

operation of capacitor bank and appropriate location. Case of Telangana may

be referred in this regard as suggested by CTU.

v. A comprehensive study may be done by Rajasthan for both STU (approved in

61st NRPC  meeting)  and  DISCOMs  proposal  so  that  any  case  of  over-

compensation may be avoided and PSDF Fund may be granted rationally.

vi. AVVNL shall  submit  the  power  factor  pre-installation  and post-installation  of
capacitor banks at the substations.

vii. After submission of above documents, the matter may be put up to NRPC Sectt.
again.

The meeting ended with thanks to the chair.

*****
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Item No. _____________ 

Agenda note for decision.  

 

 

 

Agenda note for consideration and approval of Installation of Capacitor Banks on 
11 KV Side 33/11 KV Substations of Ajmer DISCOM (Rajasthan) for Reactive 
Power Compensation under Power system Development Fund (PSDF)-Phase ‘I’. 

 

I 

 

The proposal herein is to accord approval of Installation of Capacitor Banks on 11 KV 

Side 33/11 KV Substations of Ajmer DISCOM (Rajasthan) for Reactive Power 

Compensation under Power system Development Fund (PSDF)-Phase ‘I’. 

  

II 

  

  Power System Development Fund (PSDF) provides grant for improvement of 

Transmission System. PSDF provides fund for the following categories-  

a) Creating necessary transmission system of strategic importance based on operational 

feedback by load dispatch centers for relieving congestion in interstate transmission 

system and intrastate system which are incidental to ISTS. 

b) Installation of shunt capacitor, series compensators and other reactive energy 

generators including reactive energy absorption, dynamic reactive support etc. for 

improvement of voltage profile in the Grid. 

c) Installation of standard and special protection schemes, pilot and demonstrative 

projects, projects for setting right the discrepancies identified in the protection audit on 

regional basis, any communication/ measurement / monitoring schemes including 

installation of Phasor Measurement Units (PMUs) etc. 

d) Renovation & Modernization of transmission and distribution system for relieving 

congestion. 

e) Any other scheme/project in furtherance of the above objectives, such as conducting 

technical studies and capacity building etc. 

f) Other schemes benefitting large number of utilities collectively and having a significant 

impact towards the power system development and Grid operation, on case to case 

basis.  

 

Presently, scheme detailed as under are posed for approval of funding from PSDF. 

 

S. 

No. 

Scheme details Approval 

from BoD 

Estimated 

Amount 

(Rs. In Cr.) 

A&FS issued 

on dated 

Proposed Grant  

(%age) 

1 Installation of Capacitor 

Banks on 11 KV Side 

33/11 KV Substations of 

Ajmer Vidyut Vitran 

Nigam Limited (AVVNL) 

Approved 222.37 Issued 90% 
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PSDF-NLDC in its 66th meeting of TESG held on dated 29.09.2022 has desired the 

appraisal from regional power committee (NRPC) for the scheme to be funded from PSDF. 

 

Brief note on the scheme- 

 

1. Due to the spread of population in the remote areas of Rajasthan in recent years, 

meeting power demand, distribution of electricity and maintaining quality power for every 

category of consumers has always remained a challenge. The state is primarily 

agricultural base; and power is supplied to the domestic, non-domestic and industrial 

sector too. It has been identified that these loads are highly inductive in nature which 

need rectification.  

 

2. In this regard, AVVNL has proposed to install dynamic/ automatic capacitor banks under 

which the capacitive load helps to adjust power factor as close to ‘Unity Power Factor’. 

The implementation of the project/ scheme will limit the heavy drawl of reactive power 

from grid and mitigate the risk such as (a) Overloading of transmission lines; (b) 

Overloading of transformers at different voltage levels; and (c) Increase in system 

losses.  

 

3. It has been noticed that the power factor is ranging from 0.80 to 0.90 at urban feeder 

and 0.75 to 0.80 (or even less) at the rural feeders within the respective circles. In view 

of this, installation of capacitor banks on 11 kV side of 33/11 kV substations has been 

proposed at various circles having ‘power factor less than 0.85. 

 

4. AVVNL proposes installation of capacitor banks at 732 Nos. of 33/11 kV substations 

out of total 1974 Nos. of substations spread across 12 circles and 11 districts of 

Rajasthan. Total MVAR installation will be 1464.80 MVAR. Detailed list of these 

substations have been enclosed with DPR. 

 

5. Methodology adopted by AVVNL consists of extracting previous year data from 

dedicated Feeder Monitoring System (FdrMS) to have greater insights about ‘real time’ 

power supply of 11 kV feeders. The data was further analyzed and cross checked with 

the field on sample basis to arrive at the conclusion. 

 

6. Approximately 20 lakh consumers at these 732 Nos. of substations along with the 

concerned STU (Rajasthan Rajya Vidyut Prasaran Nigam Ltd.) shall be benefitted with 

these measures. 

 

7. Total cost of the scheme comes around 222.37 cr. for which detailed cost estimated 

have been enclosed with the DPR. 

 

Detailed Project Project (DPR) is placed as Annexure-A. 
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Appraisal by the STU (Rajasthan Rajya Vidyut Prasaran Nigam Ltd. (RVPNL))- 

 

RVPNL understands that proposal by AVVNL to install 732 Nos. of capacitor banks at 11 

kV side on their 33/11 kV substations in technically and financially justified.  

 

 As per the order of Rajasthan Electricity Regulatory Commission (RERC) dated 

24.03.2001, 50% of the total MVAR requirement (presently approx. 10000 MVAR) shall be 

compensated by RVPN, while remaining 50% shall be compensated by remaining DISCOMs 

(16.6% by each DISCOM). (Copy of the order enclosed as Annexure-B). 

 

Further, The clause no. 11.4 of Rajasthan Electricity Grid Code, 2008 states that “The 

DISCOMs shall participate in voltage management by providing Local VAR compensation as far 

as possible, in low voltage system close to load points not depending on EHV Grid for reactive 

support.” (Copy of the clause enclosed as Annexure-C). 

 

 This project report proposes installation of approx. 1465 MVAR which is justified given their 

target of 1660 MVAR for operational reliability and effective voltage control. Thus, as per 

appraisal of RVPN (STU), this scheme is technically & commercially justified. (Appraisal by STU 

in Format-A5 has been enclosed as Annexure-D). 

 

III 

The agenda is hereby placed before NRPC for approval, after appraisal of RVPN (STU) 

in Annexure A5 of following scheme for further submission to NLDC-PSDF for availing 90% 

grant: 

 

S. 

No. 

Scheme details Estimated Amount 

(Rs. In Cr.) 

1 Installation of Capacitor Banks on 11 KV Side 33/11 KV 

Substations of Ajmer Vidyut Vitran Nigam Limited (AVVNL) 

222.37 

 

 

****** 
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AJMER VIDYI/T VITRAN NIGAM LIMITED
Corporate Identification Number (Cf$- U40 t 09RI2000SGC0 I 6482

Regd. off. Vidyut Bhawan, Panchsheel Nagar, Makarwali Road, ajmer-305004

Office of the Add. Chief Engineer (Projects)
Phone:- 0145-2644551. Email Id:- ceproi

No. AYVNL/ACE(Proj ects)/Aj mer/tr'.PSDF/D- lUs
Sh. Debasis De
Executive Director, NLDC
Member Secretary of the Appraisal Committee of PSDF
Power System Operation Corporation Ltd.
B-9, Qutub Institutional Area, Katwaria Sarai,
New Delhi- I 10016

Dt. 08 sEP m

Sub: Submission of DPR for installation of dynamic/ automatic Capacitor Banks on 11

kV Side of selected 33/11 kV sub-stations of AWI\L under Power System
Development Fund (PSDF Scheme)

Kindly find enclosed herewith the DPR for installation of dynamic/ automatic Capacitor
Banks on 1l kV Side of selected 33lll kV sub-stations of AVMTIL under Power System

Development Fund (PSDF'Scheme) amounting to Rs 222.37 Cr for your further needful at
your level and fund approval.

The DPR has been approved by the Board of Directors (BoD) of AVMrlL.

Enclosed: Approved DPR in original

@[pd4,
(M C Baldi)

Add. Chief Engineer @rojects)
AV\INL, Ajmer

Copy submitted / forwarded to the following:
l. The TA to Chairman Discoms for kind perusal of Chairman Sb.
2. The TA to Managing Director, AWNIL, Ajmer for kind perusal of MD sb.
3. The PA to Director (Tech/Fin), AVVNL, Ajmer for kind perusal of Director Sb.

Add. chie ,M;erojects)
AV\aNL, Ajmer
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Rajasthan Electricity Regulatory Commission Jaipur  

  Petition No.RERC/tariff/8/2000  

  filed by  

Rajasthan Rajya Vidyut Prasaran Nigam Limited, 

********* 

 Mr. Arun Kumar, Chairman, 

Mr. Shanti Prasad, Member, 

     Mr. Prabhakar K. Das, Member     

Date of order:    24th March 2001     

ORDER   

1 The Secretary (Administration), Rajasthan Rajya Vidyut Prasaran Nigam 
Limited had submitted a petition before the Commission on 1st December 2000 
on behalf of Rajasthan Rajya Vidyut Prasaran Nigam Limited (hereinafter 
referred to as ‘RVPN’) under section 26 of the Rajasthan Power Sector Reforms 
Act 1999, (Act 23 of 1999)(hereinafter referred to as the Reforms Act) for fixation 
of tariff for bulk supply and transmission of electricity for the years 2000-01 and 
2001-02. This application was submitted in pursuance of resolution of Board of 
Directors dated 25.11.2000.   

2   Rajasthan Electricity Regulatory Commission was established under the 
provisions of the Electricity Regulatory Commissions Act 1998 (Act 14 of 1998), on 
10th December 1999 vide Government of Rajasthan Gazette notification of the 
same date. The Commission became operational with effect from 2nd January 
2000,on appointment of Chairman and a Member. The Commission had notified 
interalia Rajasthan Electricity Regulatory Commission (Conduct of Business) 
Regulations 2000, Rajasthan Electricity Regulatory Commission (Tariff) 
Regulations 2000  (hereinafter referred to as Tariff Regulations) and had issued 
order No.2 dated 22.4.2000 laying down the methodology, procedure and 
formats for furnishing information under sub clause (1) of clause 3 and clause 4 
of the Tariff Regulations. The Government of Rajasthan promulgated the 
Rajasthan Power Sector Reforms Act 1999 (Act 23 of 1999) on 10th January 2000 
and made it effective on 1st June 2000. The Commission set up under the 
Electricity Regulatory Commissions Act 1998, became the first Commission under 
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87 The bulk supply tariff determined by the Commission is based on the 
projected cost of power purchase by the petitioner after allowing reasonable 
escalation. There shall be no separate power purchase and fuel cost adjustment 
charge.   

88 In case there is a large variation in the power purchase and fuel cost, the 
petitioner may take that into account at the time of next tariff filing or propose a 
power purchase cost adjustment formula for the approval of the Commission.  

Rebate for timely payment  

89 The Commission has analysed the provisions of tariff for central sector 
generating/transmission companies, agreements for bulk power supply with 
NPC, tariff orders for NTPC, NHPC and PGCIL. Considering these & working 
capital requirements, the Commission directs that 1.5% rebate shall be 
admissible to Discoms for payment of bill by them upto 3rd day of billing, 1% 
rebate thereafter for payment upto 25th day of billing. After 55 days of billing a 
late payment surcharge of 1.5% per month shall be chargeable from Discoms.  

Power factor levy/incentive  

90 Power factor levy/incentive shall be effective after three months. In the 
meantime duly calibrated electronic meters capable of recording such 
readings on hourly basis shall be installed at all substations.  

Directions to RVPN  

The directions given by the Commission in this order are summarised below:    

91 RVPN to be vigilant and ensure that tapping of exclusive supply lines of 
RVPN is not effected in future by other state/organization.      (Para 23)   

92 RVPN shall strive for rationalisation of determination of EHV loss in BBMB & 
Northern Region (NR) so that its impact on purchase from each power station is 
determinable in advance.               (Para 32)   

93 RVPN shall strive for EHV loss within the State to be reduced to the level of 
5% in next five years. For the year 2001-02 a reduction of 0.08% be achieved. 
Steps taken by RVPN for this purpose and reduction in losses achieved should 
be reported to the Commission on quarterly basis.        (Para 35)        

94 The RVPN shall control EHV loss within the State as per directions in para 
37.                   (Para 37)   
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95 Vitran Nigam shall maintain minimum power factor of 85%. Requirement 
of Shunt capacitors for the year be assessed as per NREB studies. 50% of the 
required capacity shall be installed by RVPN and balance 50% by three Vitran 
Nigam @ 16.6% capacity.              (Para 40)   

96 Lagging kVArh draw in excess of 62% of KWh draw, measured at each 
substation and integrated for Vitran Nigam as a whole, shall attract a penalty of 
4 paisa per kVArh with 5% annual escalation with effect from 1.4.2001. Lagging 
kVArh draw below 32% of KWh drawn shall earn an incentive at the same rate.  
          (Para 40)   

97 SLDC shall monitor, on computer, the MVAr draw/injection at power 
grid/BBMB interconnections at system voltage below 97% and above 103% at 
respective point.                        (Para 40) 

 
98 SLDC shall formulate scheme of switching off of excess capacity of shunt 
capacitors in phases at system voltage from 100% to 103% and switching on of 
shunt capacitors in phases at system voltage from 100% to 97%.   
               (Para 40) 

 
99 RVPN and Vitran Nigams shall prepare a comprehensive power cut and 
load shedding scheme so that no sector suffers at the cost of other and all 
categories of consumers share the shortage.             (Para 52) 

   

100 RVPN shall segregate account of generation, transmission & load 
despatch.                (Para 54) 

   

101 RVPN should report status and review of order after three months of 
introduction of ABT regime.           (Para 56) 

  
102 RVPN shall finalise provisional rate for billing conveyed by Director finance 
and company affairs, RVPN vide letter dated 29.8.2000.   (Para 60) 

   

103 RVPN shall enter into power station wise PPA based on GOI guidelines with 
RVUN within 3 months of this order.                   (Para 62)  
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remain in force until any amendment to the tariff is approved by the 
Commission. This tariff shall become effective from 1st April 2001.    

121. This order is made on March 24, 2001.    

              -sd- -sd-     -sd- 

(Prabhakar K. Das)          (Shanti Prasad)              (Arun Kumar) 

                     Member                        Member                       Chairman  

   

Certified copy    

(Prabhat Dayal) 

Secretary 

Rajasthan Electricity Regulatory Commission 

Jaipur   

   Appendix - I  
   Complete list of Objectors (RVPNL)     
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Chapter IV MANAGEMENT OF THE GRID CODE. 
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RAJASTHAN ELECTRICITY REGULATORY COMMISSION, JAIPUR 
NOTIFICATION 

JAIPUR 24.05. 2008 
 
No. RERC / Secy / Reg - 74 In exercise of the powers conferred under Section 181 read 
with section 86(1)(h) of the Electricity Act, 2003 (Act 36 of 2003) the Rajasthan Electricity 
Regulatory Commission after previous publication makes the following regulations namely: 

 
1.0 Short title and applicability 

(i)   These  regulations  shall  be  called  as  the  “Rajasthan  Electricity  Regulatory 
Commission (Rajasthan Electricity Grid Code) Regulations 2008”. In short REGC. 

(ii)  These regulations shall apply to the Users of 33kV and above, which includes 
Transmission  licensee,  Generating  Station  located  in  the  State  including 
Independent Power Producers, Renewable Energy Power Plants, Generating 
or/and Transmission Companies connected to State Transmission System, 
Distribution Companies having HV/EHV consumers directly connected to State 
Transmission   System,   Open   access   customers   interconnected   to   State 
Transmission System, and Traders. 

(iii) These Regulations supersede Part-1 of the Grid Code; earlier approved by 
Rajasthan   Electricity   Regulatory   Commission   (RERC)   and   published   by 
Rajasthan  Rajya  Vidyut  Prasaran  Nigam  Ltd  (RVPN).  The  REGC  shall  be 
effective from the date of its publication in the official gazette. 

(iv) These  Regulations  shall  also  be  applicable  to  the  new  Connections  and 
equipments  procured/provided  for  new  works/replacements  from  the  date 
the REGC is made effective. The existing Connections and equipments shall 
continue to operate till such time it is considered necessary. The operational 
aspects of the REGC shall have no such relaxation and shall be applicable with 
immediate effect. 

(v) The Regulations relating to Grid connectivity, Grid standards & safety standard 
as  specified  by  the  CEA  under  section  73  of  the  Act  shall  generally  be 
complied with in addition to REGC. 

(vi) These Regulations are covered in 16 Chapters: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.0 Chapter-II General Requirement & Background 

The  Central Electricity  Regulatory Commission  (CERC)  under the  Electricity  Act 
2003, Section 79(1)(h) has specified the Indian Electricity Grid Code (IEGC). The 
Electricity Act 2003, Section 86(1)(h) also mandates that the State Electricity 
Regulatory Commissions shall specify State Grid Code consistent with IEGC. 
Accordingly REGC is introduced. 
REGC lays down the rules, guidelines and the standards to be followed by the 
Users to operate and maintain an efficient and coordinated State Transmission 

Draft No. DFA/42202 Attachment:Annexure-1.pdf



C:\Documents and Settings\CMIS\Desktop\Grid Code regulation.doc 22 

Close co-ordination amongst the Users, SLDC and the Transmission Licensee shall 
exist  at  all  times  for  the  purposes  of effect ive   frequency   and   v oltage 
management. 
The SLDC shall monitor the actual Drawal against the scheduled Drawal and 
shall regulate the internal generation/demand and maintain the schedule. SLDC 
shall  also  monitor  the  reactive  power  drawal  and  availability  of  capacitor 
bank(s). 
The SGS shall follow the despatch instructions issued by SLDC. 
The Discoms shall  primilarly be  responsible for managing its load and reactive 
power drawal as per instructions of SLDC. 

11.3 Frequency Management: The nominal system frequency is 50Hz. All possible efforts 
shall be made to ensure that system frequency shall remain in the band of 49.0Hz 
to 50.5Hz. 

11.4 Voltage Management: STU and/or SLDC shall carry out the load flow studies 
based  on  operational  data from time to time to predict  where the   voltage 
problems may be encountered and to identify appropriate measures to ensure 
that the voltage remain within the prescribed limits. Based an such studies the 
SLDC shall instruct the SGS to maintain the specified voltage level at 
interconnecting points. SLDC and STU shall co-ordinate with the Discoms to 
determine voltage level at the interconnection points. 
SLDC shall continuously monitor 400kV, 220kV, 132kV voltage levels at strategic 
sub-stations and take appropriate measures to control STS voltages which may 
include  but  not  be  limited  to  transformer  tap  changing,  capacitor  /  reactor 
switching   including   capacitor   switching   by   Discoms   at   33   kV   substations, 
operation of Hydro unit as synchronous condenser and use of MVAr reserves with 
SGS within technical limits as agreed to between STU and SGS. 
RVUN  and  IPPs shall  make  available  the up-to-date  capability curves for  all 
Generating Units to SLDC, as detailed in Chapter-VI, indicating restrictions if any, 
to allow more accurate system studies and effective operation of the STS. The 
CPPs shall furnish the net reactive capability available for Export to/Import from 
STS. 
The Discoms shall participate in voltage management by providing Local VAR 
compensation as far as possible, in low voltage system close to load points not 
depending on EHV Grid for reactive support. 

11.5 Network Loading Management: The SLDC shall carry out the periodic studies of the intra-state 
network loading at least once a year to assess the transfer capability of the state as a whole 
as well as Discom wise and post such information on its website. This shall form the basis for 
approving Short Term OA transaction at the inter state level. 

 
12.0 Chapter -XII CONTINGENCY PLANNING 
12.1 General: The recovery process is to be followed by all the Users in the event of 

contingency i.e. total or partial blackouts of STS or Regional Transmission System to 
achieve the fastest recovery taking into account the essential load, Generator 
capabilities and system constraints. 

12.2 Contingency  Planning  Procedure:  The   contingency   planning  and  blackstart 
procedure for the State Transmission System shall be as per Load Despatch & 
System Operation Manual. 

12.3 Restoration Procedure: The restoration procedure for STS shall be prepared by 
SLDC for the following contingency: 
(i) Total system black out 
(ii) Partial System Blackout 
(iii) Synchronisation of System Islands and System Split (separation) 
The procedure shall be in conformity to the Recovery Procedure of the Northern 
Region prescribed under IEGC to be updated with new network parameters. 
The  restoration  process  shall  take  into  account  the  generator  capabilities 
and the operational constraints of Region and STS in achieving normalcy in the 
shortest  possible  time.  The  Users  should  be  aware  of  the  steps  to  be  taken 
during the Grid Disturbance and system restoration process. 

12.4 During the restoration period as certified by SLDC the provision of ABT shall remain 
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Item No. _____________ 

Agenda note for decision.  

 

 

 

Agenda note for consideration and approval of Installation of Capacitor Banks on 
11 KV Side 33/11 KV Substations of Jodhpur DISCOM (Rajasthan) for Reactive 
Power Compensation under Power system Development Fund (PSDF)-Phase ‘I’. 

 

I 

 

The proposal herein is to accord approval of Installation of Capacitor Banks on 11 KV 

Side 33/11 KV Substations of Jodhpur DISCOM (Rajasthan) for Reactive Power 

Compensation under Power system Development Fund (PSDF)-Phase ‘I’. 

  

II 

  

  Power System Development Fund (PSDF) provides grant for improvement of 

Transmission System. PSDF provides fund for the following categories-  

a) Creating necessary transmission system of strategic importance based on operational 

feedback by load dispatch centers for relieving congestion in interstate transmission 

system and intrastate system which are incidental to ISTS. 

b) Installation of shunt capacitor, series compensators and other reactive energy 

generators including reactive energy absorption, dynamic reactive support etc. for 

improvement of voltage profile in the Grid. 

c) Installation of standard and special protection schemes, pilot and demonstrative 

projects, projects for setting right the discrepancies identified in the protection audit on 

regional basis, any communication/ measurement / monitoring schemes including 

installation of Phasor Measurement Units (PMUs) etc. 

d) Renovation & Modernization of transmission and distribution system for relieving 

congestion. 

e) Any other scheme/project in furtherance of the above objectives, such as conducting 

technical studies and capacity building etc. 

f) Other schemes benefitting large number of utilities collectively and having a significant 

impact towards the power system development and Grid operation, on case to case 

basis.  

 

Presently, scheme detailed as under are posed for approval of funding from PSDF. 

 

S. 

No. 

Scheme details Approval 

from BoD 

Estimated 

Amount 

(Rs. In Cr.) 

A&FS issued 

on dated 

Proposed Grant  

(%age) 

1 Installation of Capacitor 

Banks on 11 KV Side 

33/11 KV Substations of 

Jodhpur Vidyut Vitran 

Nigam Limited 

(JdVVNL) 

22.08.2022 296.85 22.08.2022 90% 
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PSDF-NLDC in its 66th meeting of TESG held on dated 29.09.2022 has desired the 

appraisal from regional power committee (NRPC) for the scheme to be funded from PSDF. 

 

Brief note on the scheme- 

 

1. Due to the spread of population in the remote areas of Rajasthan in recent years, 

meeting power demand, distribution of electricity and maintaining quality power for every 

category of consumers has always remained a challenge. The state is primarily 

agricultural base; and power is supplied to the domestic, non-domestic and industrial 

sector too. It has been identified that these loads are highly inductive in nature which 

need rectification.  

 

2. In this regard, JdVVNL has proposed to install dynamic/ automatic capacitor banks 

under which the capacitive load helps to adjust power factor as close to ‘Unity Power 

Factor’. The implementation of the project/ scheme will limit the heavy drawl of reactive 

power from grid and mitigate the risk such as (a) Overloading of transmission lines; (b) 

Overloading of transformers at different voltage levels; and (c) Increase in system 

losses.  

 

3. It has been noticed that the power factor is ranging from 0.80 to 0.90 at urban feeder 

and 0.75 to 0.80 (or even less) at the rural feeders within the respective circles. In view 

of this, installation of capacitor banks on 11 kV side of 33/11 kV substations has been 

proposed at various circles having ‘power factor less than 0.85. 

 

4. JdVVNL proposes installation of capacitor banks at 911 Nos. of 33/11 kV substations 

out of total 2337 Nos. of substations spread across 12 circles and 10 districts of 

Rajasthan. Total MVAR installation will be 1829.52 MVAR. Detailed list of these 

substations have been enclosed with DPR. 

 

5. Methodology adopted by JDVVNL consists of extracting previous year data from 

dedicated Feeder Monitoring System (FdrMS) to have greater insights about ‘real time’ 

power supply of 11 kV feeders. The data was further analyzed and cross checked with 

the field on sample basis to arrive at the conclusion. 

 

6. Approximately 30 lakh consumers at these 911 Nos. of substations along with the 

concerned STU (Rajasthan Rajya Vidyut Prasaran Nigam Ltd.) shall be benefitted with 

these measures. 

 

7. Total cost of the scheme comes around 296.85 cr. for which detailed cost estimated 

have been enclosed with the DPR. 

 

Detailed Project Project (DPR) is placed as Annexure-A. 
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Appraisal by the STU (Rajasthan Rajya Vidyut Prasaran Nigam Ltd. (RVPNL))- 

 

RVPNL understands that proposal by JDVVNL to install 911 Nos. of capacitor banks at 

11 kV side on their 33/11 kV substations in technically and financially justified up to the 

maximum installation of 1660 MVA.  

 

 As per the order of Rajasthan Electricity Regulatory Commission (RERC) dated 

24.03.2001, 50% of the total MVAR requirement (presently approx. 10000 MVAR) shall be 

compensated by RVPN, while remaining 50% shall be compensated by remaining DISCOMs 

(16.6% by each DISCOM). (Copy of the order enclosed as Annexure-B). 

 

Further, The clause no. 11.4 of Rajasthan Electricity Grid Code, 2008 states that “The 

DISCOMs shall participate in voltage management by providing Local VAR compensation as far 

as possible, in low voltage system close to load points not depending on EHV Grid for reactive 

support.” (Copy of the clause enclosed as Annexure-C). 

 

 This project report proposes installation of approx. 1830 MVAR which above the target of 

1660 MVAR. Thus, upper limit of 1660 MVAR may be considered as per appraisal of RVPN 

(STU). (Appraisal by STU in Format-A5 has been enclosed as Annexure-D). 

 

III 

The agenda is hereby placed before NRPC for approval, after appraisal of RVPN (STU) 

in Annexure A5 of following scheme for further submission to NLDC-PSDF for availing 90% 

grant: 

 

S. 

No. 

Scheme details Estimated Amount 

(Rs. In Cr.) 

1 Installation of Capacitor Banks on 11 KV Side 33/11 KV 

Substations of Jodhpur Vidyut Vitran Nigam Limited (JdVVNL) 

296.85 

 

 

****** 

Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-2_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-III_compressed.pdf



Draft No. DFA/42202 Attachment:Annexure-III_compressed.pdf



 
 

Item No. _____________ 

Agenda note for decision.  

 

 

 

Agenda note for consideration and approval of Installation of Capacitor Banks on 
11 KV Side 33/11 KV Substations of Jaipur DISCOM (Rajasthan) for Reactive 
Power Compensation under Power system Development Fund (PSDF)-Phase ‘I’. 

 

I 

 

The proposal herein is to accord approval of Installation of Capacitor Banks on 11 KV 

Side 33/11 KV Substations of Jaipur DISCOM (Rajasthan) for Reactive Power 

Compensation under Power system Development Fund (PSDF)-Phase ‘I’. 

  

II 

  

  Power System Development Fund (PSDF) provides grant for improvement of 

Transmission System. PSDF provides fund for the following categories-  

a) Creating necessary transmission system of strategic importance based on operational 

feedback by load dispatch centers for relieving congestion in interstate transmission 

system and intrastate system which are incidental to ISTS. 

b) Installation of shunt capacitor, series compensators and other reactive energy 

generators including reactive energy absorption, dynamic reactive support etc. for 

improvement of voltage profile in the Grid. 

c) Installation of standard and special protection schemes, pilot and demonstrative 

projects, projects for setting right the discrepancies identified in the protection audit on 

regional basis, any communication/ measurement / monitoring schemes including 

installation of Phasor Measurement Units (PMUs) etc. 

d) Renovation & Modernization of transmission and distribution system for relieving 

congestion. 

e) Any other scheme/project in furtherance of the above objectives, such as conducting 

technical studies and capacity building etc. 

f) Other schemes benefitting large number of utilities collectively and having a significant 

impact towards the power system development and Grid operation, on case to case 

basis.  

 

Presently, scheme detailed as under are posed for approval of funding from PSDF. 

 

S. 

No. 

Scheme details Approval 

from BoD 

Estimated 

Amount 

(Rs. In Cr.) 

A&FS issued 

on dated 

Proposed Grant  

(%age) 

1 Installation of Capacitor 

Banks on 11 KV Side 

33/11 KV Substations of 

Jaipur Vidyut Vitran 

Nigam Limited (JVVNL) 

08.08.2022 180.47 08.08.2022 90% 
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PSDF-NLDC in its 66th meeting of TESG held on dated 29.09.2022 has desired the 

appraisal from regional power committee (NRPC) for the scheme to be funded from PSDF. 

 

Brief note on the scheme- 

 

1. Due to the spread of population in the remote areas of Rajasthan in recent years, 

meeting power demand, distribution of electricity and maintaining quality power for every 

category of consumers has always remained a challenge. The state is primarily 

agricultural base; and power is supplied to the domestic, non-domestic and industrial 

sector too. It has been identified that these loads are highly inductive in nature which 

need rectification.  

 

2. In this regard, JVVNL has proposed to install dynamic/ automatic capacitor banks under 

which the capacitive load helps to adjust power factor as close to ‘Unity Power Factor’. 

The implementation of the project/ scheme will limit the heavy drawl of reactive power 

from grid and mitigate the risk such as (a) Overloading of transmission lines; (b) 

Overloading of transformers at different voltage levels; and (c) Increase in system 

losses.  

 

3. It has been noticed that the power factor is ranging from 0.80 to 0.90 at urban feeder 

and 0.75 to 0.80 (or even less) at the rural feeders within the respective circles. In view 

of this, installation of capacitor banks on 11 kV side of 33/11 kV substations has been 

proposed at various circles having ‘power factor less than 0.85. 

 

4. JVVNL proposes installation of capacitor banks at 577 Nos. of 33/11 kV substations 

out of total 1893 Nos. of substations spread across 13 circles and 12 districts of 

Rajasthan. Total MVAR installation will be 1159.176 MVAR. Detailed list of these 

substations have been enclosed with DPR. 

 

5. Methodology adopted by JVVNL consists of extracting previous year data from 

dedicated Feeder Monitoring System (FdrMS) to have greater insights about ‘real time’ 

power supply of 11 kV feeders. The data was further analyzed and cross checked with 

the field on sample basis to arrive at the conclusion. 

 

6. Approximately 20 lakh consumers at these 577 Nos. of substations along with the 

concerned STU (Rajasthan Rajya Vidyut Prasaran Nigam Ltd.) shall be benefitted with 

these measures. 

 

7. Total cost of the scheme comes around 180.47 cr. for which detailed cost estimated 

have been enclosed with the DPR. 

 

Detailed Project Project (DPR) is placed as Annexure-A. 
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Appraisal by the STU (Rajasthan Rajya Vidyut Prasaran Nigam Ltd. (RVPNL))- 

 

RVPNL understands that proposal by JVVNL to install 577 Nos. of capacitor banks at 11 

kV side on their 33/11 kV substations in technically and financially justified.  

 

 As per the order of Rajasthan Electricity Regulatory Commission (RERC) dated 

24.03.2001, 50% of the total MVAR requirement (presently approx. 10000 MVAR) shall be 

compensated by RVPN, while remaining 50% shall be compensated by remaining DISCOMs 

(16.6% by each DISCOM). (Copy of the order enclosed as Annexure-B). 

 

Further, The clause no. 11.4 of Rajasthan Electricity Grid Code, 2008 states that “The 

DISCOMs shall participate in voltage management by providing Local VAR compensation as far 

as possible, in low voltage system close to load points not depending on EHV Grid for reactive 

support.” (Copy of the clause enclosed as Annexure-C). 

 

 This project report proposes installation of approx. 1160 MVAR which is justified given their 

target of 1660 MVAR for operational reliability and effective voltage control. Thus, as per 

appraisal of RVPN (STU), this scheme is technically & commercially justified. (Appraisal by STU 

in Format-A5 has been enclosed as Annexure-D). 

 

III 

The agenda is hereby placed before NRPC for approval, after appraisal of RVPN (STU) 

in Annexure A5 of following scheme for further submission to NLDC-PSDF for availing 90% 

grant: 

 

S. 

No. 

Scheme details Estimated Amount 

(Rs. In Cr.) 

1 Installation of Capacitor Banks on 11 KV Side 33/11 KV 

Substations of Jaipur Vidyut Vitran Nigam Limited (JVVNL) 

180.47 

 

 

****** 
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ANNEXURE ‘B’ 

REVISED 

DETAILED PROJECT REPORT (DPR) 

FOR 

System Improvement Scheme  

Installation of Capacitor Banks on 11 kV Side of 

33/11 kV Substations for Reactive Power 

Compensation under Power System Development 

Fund (PSDF) – Phase ‘I’ 

 

Estimated Cost: Rs. 180.47 Cr. 

 

JAIPUR VIDYUT VITRAN NIGAM LIMITED 
Corporate Identification Number (CIN): U40109RJ2000SGC016486 

Office of the Superintending Engineer (Regulation) 
Room No. 149, Old Power House Premises, Banipark, Jaipur-302016 

TELEFAX: 0141-2209533, Email – sermdf@ivvnl.org 

Website: www.jaipurdiscom.com 
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DETAILED PROJECT REPORT 
 

INTRODUCTION 

 

Rajasthan is the largest state in the country, in terms of area, spreading across 3,42,239 Sq. 

km, which is 10.41% of the nation area. The total population of Rajasthan is nearly 8.1 Crores 

spread across 33 Districts, of which 75% is rural population. The density of population in 

Rajasthan is 200 per sq.km which is much lower than the national average of 382 per sq.km. 

The state is, predominantly, an agrarian society with majority (45%) of the population 

depending on agriculture activities as source of income, which accounts for around 29.5% of 

Gross State Domestic Product (GSDP). 

 

Due to this spread of population, meeting power demand, distribution of electricity and 

maintaining quality power for every category of consumers has always remained a challenge. 

The state is primarily agricultural base; however, the intensive power is too supplied to the 

domestic, non-domestic and industrial sector. It has been identified that these loads are 

highly inductive in nature which need rectification. In this regard, JVVNL has proposed to 

install dynamic/ automatic capacitor bank under which the capacitive load helps to adjust 

power factor as close to ‘Unity Power Factor’. The implementation of the project/ scheme 

will limit the heavy drawal of reactive power from grid and mitigate the risk such as (a) 

Overloading of transmission lines; (b) Overloading of transformers at different voltage 

levels; and (c) Increase in system losses. 

 

Under JVVNL Discom, efforts have continuously been made to provide requisite reactive 

power compensation; however, the challenge associated with low voltage at the load end 

and drawl of heavy reactive power from the grid still persists due to fast growing load 

demand. Additionally, it has been noticed that the power factor is ranging from 0.80 to 0.90 

at urban feeder and 0.75 to 0.80 (or even less) at the rural feeders within the respective 

circles. In view of this, the provision through submission of detailed project report has been 

proposed at various circles having ‘power factor less than 0.85’. The report shall consist of 

brief background of JVVNL Discom, geographical maps, operational profile, objective, 

beneficiaries, recent initiatives, technology, cost estimates, timeframe, success criteria etc.  
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OUR PROPOSAL  

 

1. BACKGROUND 

1.1. Introduction 

Jaipur Vidyut Vitran Nigam Limited (JVVNL) is a public utility company under the 

Department of Energy, Government of Rajasthan and is holder of the distribution and 

retail supply business licenses in the State of Rajasthan (hereafter referred as 

“DISCOM”). The  Distribution Company came in to existence on 19 July 2000 pursuant 

to the “Rajasthan Power Sector Reforms Transfer Scheme, 2000” and restructuring 

undertaken in the State under which the vertically integrated Electricity Board 

(Rajasthan State Electricity Board) was unbundled and the power generation, 

transmission and distribution business was segregated to form 05 successor 

companies viz. 

 

a) Rajasthan Rajya Vidyut Utpadan Nigam Limited (RVUN) to manage the 

electricity generation business of erstwhile RSEB. 

 

b) Rajasthan Rajya Vidyut Prasaran Nigam Limited (RVPN) to manage the 

electricity transmission and bulk supply business of erstwhile RSEB.  

 

c) Ajmer Vidyut Vitran Nigam Limited (AVVNL) to manage the electricity 

distribution and retail supply business of erstwhile RSEB in Ajmer City Circle, 

Ajmer District Circle, Bhilwara, Nagaur, Jhunjhunu, Sikar, Udaipur, 

Chittorgarh, Rajsamand, Banswara, Pratapgarh and Dungarpur Circles. 

 

d) Jaipur Vidyut Vitran Nigam Limited (JVVNL) to manage the electricity 

distribution and retail supply business of erstwhile RSEB in Alwar, Bharatpur, 

Jaipur City, Jaipur District, Dausa, Kota, Jhalawar, Sawai Madhopur, Bundi, 

Baran, Tonk, Karauli and Dholpur Circles. 

 

e) Jodhpur Vidyut Vitran Nigam Limited (JdVVNL) to manage the electricity 

distribution and retail supply business of erstwhile RSEB in Sriganganagar, 

Hanumangarh, Churu, Bikaner District, Bikaner City, Jaisalmer, Jalore, Barmer, 

Jodhpur City, Jodhpur District, Sirohi, Jalore, and Pali Circles. 
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1.2. Geographical Map of Rajasthan Discom 

 

 
Figure 1: 1Distribution Company Operating in State of Rajasthan 

All the 03 Discoms have been established with the principal object of engaging in the 

business of distribution and supply of uninterrupted and reliable quality electricity in 

different districts (JVVNL – 12 Nos., AVVNL – 11 Nos. & JdVVNL – 10 Nos.) of 

Rajasthan. In view of above geographic locations, the proposal will mainly focus on 

‘Installation of Capacitor Bank at the 11 kV Side of various 33/11 kV sub-stations’ 

under various Circles of Jaipur Discom. 

 

1.3. Operational Profile 

 

The JVVNL Discom is responsible for operating the distribution assets within the area 

of Alwar, Baran, Bundi, Bharatpur, Dholpur, Dausa, Jhalawar, Jaipur, Kota, Karauli,  

Sawai Madhopur and Tonk. Its scope of work and the electricity network (as on Dec 

2021) are as presented below. 

 
1 Source: https://energy.rajasthan.gov.in/content/raj/energy-department/en/departments/avvnl/knowledge-base/discom-map.html 
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Table 1: Operational Profile of JVVNL Discom 

Sr. No. Parameters JVVNL 
1 Area of Operation  72,475 Sq. KM 

2 Total Population (As per 2011 
Census) 

256 Lakhs 

3 Total Number of Consumers 59.59 Lakhs 

4 Total Number of Villages 15,145 Nos. 

5 Electrified Villages 14,776 Nos. 

6 Circles 13 Nos. 

7 33/11 kV Sub-stations 1893 Nos. 

8 MVA Capacity of 33/11 kV 
Power Transformer 

13,349 MVA 

9 33 kV Line 16,529 KM 

10 11 kV Line 1,85,106 KM 

11 11 kV Feeders 9,466 Nos. 

12 LT Line 1,60,476 KM 

13 11/0.4, 6.35/0.24 kV Sub-
station 

8,23,939 Nos. 

14 MVA Capacity of Distribution 
Transformer 

18,636 MVA 

15 Load Profile (LV) based on MU Agriculture & Domestic loads are 
predominating 

16 Load profile (HV) based on MU Industrial & Non Industrial, Agriculture, 
Residential and Commercial 

 

Further, in terms of electrical connectivity, the JVVNL Discom is connected to 

Rajasthan Rajya Vidyut Prasaran Nigam Limited network at 33 kV & 11 kV levels. Also, 

there are few interconnection points with other Discoms. 

 

1.4. Customers Profile 

 

Discom currently serves about 5,038,760 consumers with a total connected load of 

around 18,446,237 kW under the LT & HT categories of consumers. Hence, category 

wise break-up of total number of consumers with connected Load as on March 2022 

is stated below: 
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Table 2: Customer Profile for LT & HT Consumers of JVVNL Discom 

Category (LT) Consumers (Nos) Connected Load (kW) 
Domestic 3,908,907 6,218,679 

Non Domestic 452,080 2,506,429 
PSL 7,201 88,901 

Agri (M) 565,812 4,536,199 
Agri (F) 12,264 112,833 

SIP 50,115 393,001 

MIP 14,050 761,591 
LIP 5,026 3,463,076 

PWW (S) 17,737 108,974 
PWW (M) 418 20,269 
PWW (L) 211 108,406 

Mixed Load 4,900 127,185 
EV 39 694 

Total 50,38,760 1,84,46,237 

 

2. PROJECT OBJECTIVE 

JVVNL believes that there is a need for a consistent and long lasting solution in order to 

improve & strength the Power Distribution Network with minimum losses in the long run. 

Also, the distribution system has suffered various challenges such as (a) Unbalanced Load 

Flow; (b) High Level of Technical Losses; (c) Less System Stability; (d) Poor Voltage 

Regulation; (e) Low Power Factor; (f)  Low Consumer Satisfaction Level etc. which need 

to be gradually resolve. In this regard, JVVNL Discom is taking up Integrated Planning for 

Distribution System covering the Renovation & Modernization of the overall network. 

This will enable relieving congestion and improving the voltage profile at the load end. 

 

“Government of India has finalized the scheme/ guidelines for operationalization of PSDF 

dated 10.01.2014. The provision consists of ‘Installation of Shunt Capacitors, Series 

Compensators and other Reactive Energy Generators including Reactive Energy 

Absorption, Dynamic Reactive’ support etc. for improvement of voltage profile in the 

Grid”. 

 

Hence, this report aims to provide detailed information relating to the project for which 

Power System Development Fund for current year sought by the JVVNL. The key activity 

have been identified is to improve power distribution system with the installation of 1980 

kVAr & 3174 kVAr Dynamic/ Automatic Capacitor Bank at the selected 11 kV Side of 

33/11 kV Sub-stations within the respective Circle/ Division/ Sub-division which could be 

possible with the Power System Development Fund (PSDF). 
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Table 3: Project Estimation for Installation of Capacitor Bank under JVVNL Discom 

Installation of Dynamic/ Automatic Capacitor Bank under 12 Circles of JVVNL Discom 

Power 
Factor 

Circle Division 
Sub 

Division 

Total 
33/11 kV 

Substation 

Feeder 
Count 

Proposed 
Transformer 

Capacity (MVA) 

Power 
Transformer 
Count (Nos.) 

Less 
than 
0.85 

12 46 151 572 2,587 
3.15/ 5 563 

8 14 

Total (In Nos.) 577 

 

3. SINGLE LINE DIAGRAM FOR INSTALLATION OF APFC AT VARIOUS 33/11 KV SUB-

STATIONS 

 

 
 

Figure 2: Single Line Diagram – Installation of Dynamic/ Automatic Capacitor Bank 
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4. PROPOSED SCHEMATIC DIAGRAM FOR APFC PANEL ON 3.15, 5 AND 8 MVA 

TRANSFORMER AT 33/11 KV SUBSTATIONS 

 

 
Figure 3: Proposed Schematic Diagram – APFC Panel 

5. METHODOLOGY ADOPTED 

The methodology as followed by JVVNL, for identification of low power factor (i.e. below 

0.85) are as stated below. 

 

a) JVVNL Discom has developed a Feeder Monitoring System (FdrMS) in  order to 

have a ‘Real Time’ power supply status of 11 kV feeders including installation 

status, power quality, system reliability, issue tracker, block hours supply, power 

factors, loan analysis, energy audit, tamper details etc. 

 

b) With the support of FdrMS, the review reports consisting of ‘Power Factors Less 

than 0.90’ has been downloaded for the last 01 year (i.e. from May 2021 till April 

2022). 

 

c) Analysis were carried-out on the Power Factor, Maximum Current (In Amp.) & 

Peak Load (In kW) at the various zone, circle, division, sub-division, 33/11 kV sub-

stations, 11 kV feeders including its transformational capacity (In MVA). 
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d) The average power factor for the 12 months were calculated and finalized for 12 

circles (except Jaipur, as maximum number of 11 kV feeders are having power 

factor >0.85) which is enclosed under Annexure ‘I’. 

 

e) Further, the automatically generated data are reliable enough for consideration 

however, JVVNL has taken initiative and finalized data were cross-checked on a 

sample basis at the various division/ sub-divisions levels. 

 

6. VOLTAGE PROFILE 

In addition to the above study, as most of the identified feeders are under rural category 

having block hours power supply, JVVNL analyzed phase voltage under average load and 

peak load conditions. In Rajasthan, 11 kV feeders are not segregated from agricultural 

loads, hence 3-phase supply are provided during peak/ block hours where the phase 

voltage lies less than 0.9 pu. However, during the non-block hours, the entire loads are 

shifted to 1-phase supply leading to further voltage drop below 0.9 pu at various 11 kV 

feeders. In this regard, analysis were carried-out between 10:00 AM – 03:00 PM (peak/ 

block hour) under three phase (R-Y-B) supply where the voltage at the substations were 

found to be below 0.9 pu (i.e. below 5.7 kV phase or 9.9 kV line voltage). Hence, the phase 

voltage profile for some of the feeders on sample basis are as presented below. Also, 

detailed voltage analysis are included in attached annexure of revised detailed project 

report. 

 

(a) Feeder – Haripura (Rural) under 33/11 kV Digod Sub-station 
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(b) Feeder – Dindhor (Rural) under 33/11 kV Tasing Sub-station 

 

 
 

(c) Feeder – Petrol (Rural) under 33/11 kV Railganv Sub-station 

 

 
 

(d) Feeder – Manoharpura (Rural) under 33/11 kV Kashipur Sub-station 
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(e) Feeder – Ukhlana (Rural) under 33/11 kV Aligarh Sub-station 

 

 
 

(f) Feeder – Chogai (Rural) under 33/11 kV Ranoli (Tonk) Sub-station 

 

 
 

7. BENEFICIARIES 

Adequate reactive power compensation offered salient benefits to the power system 

which includes voltage regulation (i.e. voltage control within acceptable limits), system 

power losses reduction brought about by power factor improvement and it increases the 

utilization of connected equipments at the consumer end, improves reliability of 

transmission system and more importantly efficiency of real power made available at the 

consumer end. Hence, the major beneficiaries are as stated below. 
 

a) Rajasthan Rajya Vidyut Prasaran Nigam Limited 

b) Jaipur Vidyut Vitran Nigam Limited (Approx. 20 Lakhs Consumers under 572 Nos.  

33/11 kV Sub-stations of 12 Circles) 
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8. ON-GOING INITIATIVES 
 

JVVNL is taking active participation for the supply of quality power without compromising 

the technical and commercial losses in the urban and rural areas. Some of the initiatives 

includes village electrification, augmentation of transformational capacity, infrastructure 

development, privatizations through distribution franchisee, meterization, theft control, 

adopting schemes like Revamped Distribution Sector Scheme (RDSS), PM-KUSUM Scheme 

etc. Further, for the improvement of power factors at load end, JVVNL has installed 

approx. 5,62,323 Nos. of LT Shunt Capacitors (3 kVAr - 6 kVAr - 9 kVAr) from 2016-17 

onwards. However due to smaller impact of power factor improvement, burning/ failure 

issue and theft of LT Shunt Capacitors have forced Discom to rethink and initiate the 

implementation of dynamic/ automatic capacitor bank at the various 11 kV side of the 

33/11 kV sub-stations.  
 

 

Apart from above, majority of the 11kV feeders in JVVNL are having high agriculture load 

which are being catered using 3.15/ 5 MVA power transformers at substations. Over the 

decade, Discom has witnessed a growth of around  ~9%  in connected load thus leading 

to increase in power demand. Also, Government of Rajasthan has mandated supply of 

day-time power (two blocks supply) to agricultural farmers. To meet this increase in 

demand and ensure day time supply to agriculture consumers, JVVNL need to augment 

its existing transformation capacities at Substation level (specifically from 3.15 MVA to 5 

MVA) within next 2 years. Hence, under this detailed project report, JVVNL has considered 

the upcoming requirement and proposed a capacitor bank with common rated capacity 

for 3.15/ 5 MVA.  
   

9. TECHNOLOGY 

a) For 11 kV, 1980 kVAr & 3174 kVAr Dynamic/ Automatic Capacitor Bank shall 

include 11 kV Vacuum Circuit Breaker (VCB) Switchgear with complete 

arrangement with Adopter Panel for connection with existing 11 kV Bus Bar, 

Capacitor Switch, Reactor, APFC, Indoor Type Automatic Control Unit, Lightning 

Arrestor, Surge Arrestor, Pin & Post Insulators, PT’s-CT’s, Power & Control Cables, 

Junction Box, Supports of various types channels, Nut Bolts, Bus Bar Structure, 

Laying of Cables, Installation of Energy Meters, Interconnection of VCB and C&R 

Panel, Battery with Batter Charger etc. 
 

b) The capacitor bank shall consist of variable steps of different kVAr (details shared 

under BoQ). All the capacitor unit shall be controlled through separate capacitor  
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switch and complete capacitor bank shall be protected through a VCB suitable for 

capacitor duty. 
 

c) The rated voltage of the system will be not less than 12 kV and shall be carried-

out under 3-Phase Power Supply; 50 Hz frequency level. 
 

d) The automatic power factor control unit shall continuously monitor power factor 

at 11 kV side of power transformer and automatically switched ON/OFF capacitors  

units in steps according to the requirement of KVAr to maintain the Target Power 

Factor (atleast 0.98). 
 

e) The automatic power factor control unit shall be programmable and have data 

downloading facility. Data Storage capacity of the control unit shall be at least for 

45 days with every 15 minutes data. The bidder shall have to provide two data 

downloading instrument for data download from control unit with necessary BCS 

in each Circles. 
 

f) The all display meters provided in the control panel shall be digital meters and 

shall be compatible for Automatic Meter Reading (AMR). 
 

g) There are no low voltage limit for tripping of capacitor bank main VCB or capacitor  

switch. Also, the power factor control unit and relays provided for the protection 

of control unit shall be capable to store at least last 05 faults. 
 

h) All equipment and material shall be designed, manufactured and tested in 

accordance with the latest applicable IS/ IEC standards. 

 

i) The electrical installation shall meet the requirement of Indian Electricity Rules-

1956/CEA safety Regulation 2010 as amended up to date; relevant IS code of 

practice and Indian Electricity Act-2003 in addition other rules and regulations as 

applicable to the work shall be followed. 

 

10. TECHNICAL SPECIFICATION OF AUTOMATIC POWER FACTOR CAPACITOR 

 

The technical specifications for the proposed capacitor bank are as presented below: 

 

a) Switching Arrangement: The automatic control unit shall be mounted in the control 

& relay panel itself to continuously monitor total load kVAr on 11 kV side of power 

transformer and shall automatically switch ON or switch OFF (variable steps) through 

VCB operation. 
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b) Time Delay: The switching ON operation will take place after period of 10 minutes 

while switching OFF operation of relevant steps will be instantaneous. 

 

c) Controls: The unit shall instantly switch OFF the capacitor bank when the voltage 

increase by 10% above the rated voltage of 11 kV etc. 

 

d) Monitoring Facility: A suitable display should be provided to indicate the capacitor 

current in each phases of the complete capacitor bank. Indications shall also be 

provided to indicate ON & OFF status of each capacitor bank. Along with audio alarm 

indicating tripping of capacitor bank and ON /OFF, visual display window be provided 

on control panel. 

 

e) Temperature Variation: The control equipment and associate circuitry shall be 

suitable for operation at an ambient temperature in the range of + 5 deg C to (+) 50 

deg C. 

 

Note: The above proposed technology including technical specifications are indicative 

only, detailed version will be a part of tender documents. 

 

11. MANAGEMENT ARRANGEMENTS 

The implementation plan for the project will be 24 months (i.e., 03 months tendering 

process + 21 months implementation) from the date of approval from funding agency 

and shall be executed as per proposed plan. Further, the works under different activities 

shall be carried out on turnkey basis through international or national competitive 

bidding as per the guidelines of funding agency. 

 

The project shall cover the overall procurement, installation, commissioning, testing and 

05 years maintenance of dynamic/ automatic capacitor bank and will be divided into two 

phases (I & II) depending upon the total number of sub-station considered, area covered, 

time frame and available fund. Here, providing the estimate for ‘Phase – I’. 

 

12. COST ESTIMATES 

The cost estimation of installation of 577 Nos. of Dynamic/ Automatic 11 kV Capacitor 

Bank under Power System Development Fund is stated below. 
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Sr. 
No. 

Name of Work Unit Qty. 
Unit Rate 

(Rs. Lakhs) 
*Amount 
(In Rs. Cr.) 

1 

Installation of 1980 kVAr Automatic 11 kV 
Capacitor Bank including procurement, 
installation, commissioning and testing. 
 
(For 3.15/5 MVA)  

Nos. 563 31.24 175.90 

2 

Installation of 3174 kVAr Automatic 11 kV 
Capacitor Bank including procurement, 
installation, commissioning and testing. 
 
(For 8 MVA) 

Nos. 14 32.67 4.57 

*Note: The above estimated cost is inclusive of Transportation on material, Erection cost on 

material, Insurance, Labour & Finance Cost, Service Cost, Price Escalation on cost of material, Civil 

Cost, applicable GST and other taxes.  

 

13. BILL OF QUANTITY (BOQ) 

 

(A) Cost break-up of 11 kV Switched Capacitor Bank at  3.15 / 5 MVA Power Transformer 

Sr. 
No. 

Name of Items Unit Qty. Unit Rates 
Amount  
(In Rs.) 

Reference for 
Unit Cost 

1 2 3 4 5 6 7 
1 12.65 kV, 1980 kVAr, 3-Phase, 

50 Hz, Outdoor Type CRCA 
Panel, Capacitor Bank having 
variable steps of 792 kVAr + 
792 kVAr + 396 kVAr. Bank 
shall be complete 
with Capacitor units of 132 
kVAr for 396 kVAr & 264 kVAr 
for 792 kVAr step at 7.3 kV, 
including allied material such 
as suitable size of aluminum 
busbars epoxy insulators, HRC 
fuses, vacuum contactor, 
series reactors, RVT, etc. with 
details as under 

Nos. 1 1,180,000.00 1,180,000.00 PSDF Approved 
Scheme under 
Maharashtra 
Discom 
(MSEDCL) - On 
Pro rata Basis - 
– Enclosed 
under Annexure 
‘II’ 
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a) 11 kV, 0.2%, Aluminium 
Wound, Dry type Series 
reactors suitable for 792 kVAr 

Nos. 6 

b) 11 kV, 0.2%, Aluminium 
Wound, Dry type Series 
reactors suitable for 396 kVAr 

Nos. 3 

c) 11 kV, 3-Phase dry type RVT No. 1 
d) 11 kV/400 Amp, Indoor type 

Vacuum contactor 
Nos. 3 

e) Surge Suppressor No. 1 

f) IP 55 , Outdoor CRCA cubicle 
panel for accommodating 
capacitors, series reactor, 
vacuum contactor, surge 
arrestor fuses along with 
canaopy  

Set 1 

g) C & R Panel with Automatic 
Control Unit with APFC relay 
and Neutral Displacement 
relay 

Set 1 

2 11 kV, 400 Amp, Off Load 
Isolator with earth switch and 
mounting structure 

No. 1 35,000.00 35,000.00 As per LOI No. 
130/PVVNL-
MT/MM/23/20-
21/LOI Dated 
07.04.2021 
(Approved PSDF 
Scheme of 
PVVNL) - – 
Enclosed under 
Annexure ‘III’ 

3 11 kV, 400 Amp, Off Load 
Isolator without earth switch 
and mounting structure 

No. 1 26,630.00 26,630.00 PSDF Approved 
Scheme under 
Maharashtra 
Discom 
(MSEDCL) 

4 9 kV, 10 kA, Station Class, 
Lightning Arrestors 

Nos. 3 3,400.00 10,200.00 As per LOI No. 
130/PVVNL-
MT/MM/23/20-
21/LOI Dated 
07.04.2021 
(Approved PSDF 
Scheme of 
PVVNL) 
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5 *Cable Support Structure, 
Clamps, Connectors, Earthing 
MS Flats 50 x 6, 3 Mtr long 
Earthing CI Pipe Dia 150 mm, 
Dog Conductor 

LS 1 61,506.95 61,506.95 PSDF Approved 
Scheme under 
Maharashtra 
Discom 
(MSEDCL) 

6 11 kV XLPE insulated 3x185 
mm2  Armoured 

Mtr. 50 1,251.37 62,568.50 Items are under 
regular 
purchase by 
JVVNL.  Rates 
as per Standard 
Issue Rate 
dated 
20.05.2022 - – 
Enclosed under 
Annexure ‘IV’ 

7 Heat Shrinkable Jointing kit for 
11 kV 3x185 Sq. mm. XLPE 
Cable (Indoor termination kit) 

No. 2 823.77 1,647.54 

8 Heat Shrinkable Jointing kit for 
11 kV 3x185 Sq. mm. XLPE 
Cable (Outdoor termination 
kit) 

No. 2 1,017.85 2,035.70 

9 11 kV VCB (Kiosks) Switchgear 
with complete arrangement  
with adopter panel for 
connection with existing 11 kV 
bus bar 

No. 1 440,000.00 440,000.00 As per LOI No. 
130/PVVNL-
MT/MM/23/20-
21/LOI Dated 
07.04.2021 
(Approved PSDF 
Scheme of 
PVVNL) 

10 **Control cables of various 
sizes 

LS 1 43,818.20 43,818.20 PSDF Approved 
Scheme under 
Maharashtra 
Discom 
(MSEDCL) 

11 11 kV CT 400 - 200/5 A 
Outdoor Type 

Nos. 3 10,611.00 31,833.00 

12 24 Volt / 200 AH Battery with 
Battery Charger (For 
Capacitor's VCB) 

Nos. 1 69,000.00 69,000.00 As per LOI No. 
130/PVVNL-
MT/MM/23/20-
21/LOI Dated 
07.04.2021 
(Approved PSDF 
Scheme of 
PVVNL) 

Sub-Total (A) 1,964,239.89  
13 Transportation on material LS 4% - 78,569.60 PSDF Approved 

Scheme under 
Maharashtra 
Discom 
(MSEDCL) 

14 Erection cost on material LS 5% - 98,211.99 
15 Insurance, Labour & Finance 

Cost 
LS 3% - 58,927.20 

16 Service Cost LS 12% - 235,708.79 

Sub-Total (B) 471,417.57  
Total (C) = (A) + (B) 2,435,657.46  

17 Applicable GST - 18% - 438,418.34 
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18 Price Escalation on cost of 
material 

- 10% - 196,423.99 PSDF Approved 
Scheme under 
Maharashtra 
Discom 
(MSEDCL) 

19 ***Civil Cost LS 1 53,857.50 53,857.50 

Sub-Total (D) 688,699.83  

Grand Total (E) = (C) + (D) 3,124,357.30  

Note: As JVVNL is not under practice of regular installation of APFC, hence the cost estimation has been 

considered from recently approved PSDF Scheme of PVVNL & MSEDCL. Also, considered JVVNL ‘Standard 

Issue Rate’ dated 20.05.2022 for some of the items.  

Additionally, the cost towards annual maintenance charges (as shown below) shall be borne by JVVNL 

as internal/ external source of funding. 

Annual Maintenance Charges after Guarantee Period for 05 Years (1 Year + 5 Year’s) 

Sr. 
No. 

Parameters Unit Qty. Unit Rates 
Amount  
(In Rs.) 

1 2 3 4 5 6 

1 1st Year Job 1 50000.00 50,000.00 
2 2nd Year Job 1 60000.00 60,000.00 

3 3rd Year Job 1 70000.00 70,000.00 
4 4th Year Job 1 80000.00 80,000.00 
5 5th Year Job 1 90000.00 90,000.00 

Total 350,000.00 
Total AMC Cost for 05 Years considering 563 Nos. of APFC 197,050,000.00 

 

Item Wise Cost Breakup: 

(A.1) *Cost Structure for 11 kV Station Capacitor Bank – For 1980 kVAr 

Sr. No. Name of Items Unit Qty. Unit Rates 
Amount  
(In Rs.) 

1 2 3 4 5 6 

1 Structure for 11 KV CT Kg 155 51.80 8,029.00 
2 Structure for 11 KV LA Kg 155 51.80 8,029.00 
3 G.I. Nut Bolts Kg 20 82.90 1,658.00 

4 Cable Support Structure (2 Nos.) Kg 200 51.80 10,360.00 
5 MS Flat 50 X 6 Kg 235.5 48.50 11,421.75 

6 Earthing CI Pipe Dia 150 mm 3 Mtr long Nos. 3 6300.00 18,900.00 
7 Dog Conductor Mtr. 60 51.82 3,109.20 

Total 61,506.95 
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(A.2) ** Cost Structure for Control Cables – For 1980 kVAr 

Sr. 
No. 

Name of Items Unit Qty. Unit Rates 
Amount 
(In Rs.) 

1 2 3 4 5 6 

1 2C X 2.5 Sq. mm Armoured, Copper Mtr. 100 55.11 5,511.00 
2 4C X 2.5 Sq. mm Armoured, Copper Mtr. 275 87.60 24,090.00 
3 7C X 2.5 Sq. mm Armoured, Copper Mtr. 40 139.19 5,567.60 

4 10C X 2.5 Sq. mm Armoured, Copper Mtr. 40 216.24 8,649.60 
Total 43,818.20 

 

(A.3) *** Cost Structure for Civil Work – For 1980 kVAr 

Sr. No. Parameters Unit Qty. Unit Rates 
Amount  
(In Rs.) 

1 2 3 4 5 6 
1 Excavation CuM 8 150.00 1,200.00 
2 PCC CuM 2.5 4257.00 10,642.50 

3 RCC CuM 5 5255.00 26,275.00 
4 Steel Kg 300 51.80 15,540.00 

5 Back Filing CuM 2 100.00 200.00 
Total 53,857.50 
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(B) Cost break-up of 11 kV Switched Capacitor Bank at 8 MVA Power Transformers 

Sr. 
No. 

Name of Items Unit Qty. Unit Rates 
Amount  
(In Rs.) 

Reference for 
Unit Cost 

1 2 3 4 5 6 7 

1 12.65 kV, 3174 kVAr, 3-Phase, 
50 Hz, Outdoor Type, CRCA 
panel having 4 step as 396.75 
kVAr + 396.75 kVAr +1190.25 
kVAr +1190.25 kVAr at 12.65 
KV. Bank shall be complete 
with Capacitor units of 132.25 
kVAr for 396.75 kVAr & 396.75 
kVAr for 1190.25 kVAr at 7.3 kV 
including allied material such as 
suitable size of Aluminum 
busbars epoxy insulators, HRC 
fuses, Vacuum contactor, series 
reactors, RVT, etc. with details 
as under 

Nos. 1 1,271,186.00 1,271,186.00 PSDF Approved 
Scheme under 
Maharashtra 
Discom 
(MSEDCL) - – 
Enclosed under 
Annexure ‘II’ 

a) 11 kV, 0.2%, Aluminium 
Wound, Dry type Series 
reactors suitable for 396.75 
kVAr 

Nos. 6 

b) 11 kV, 0.2%, Aluminium 
Wound, Dry type Series 
reactors suitable for 1190.25 
kVAr 

Nos. 6 

c) 11 kV, 3-Phase dry type RVT No. 1 

d) 11 kV/400 Amp, Indoor type 
Vacuum contactor 

Nos. 4 

e) Surge Suppressor No. 1 

f) IP 55 , Outdoor CRCA cubicle 
panel for accommodating 
capacitors, series reactor, 
vacuum contactor, surge 
arrestor fuses along with 
canaopy  

Set 1 

g) C & R Panel with Automatic 
Control Unit with APFC relay 
and Neutral Displacement relay 

Set 1 
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2 11 kV, 400 Amp, Off Load 
Isolator with earth switch and 
mounting structure 

No. 1 35,000.00 35,000.00 As per LOI No. 
130/PVVNL-
MT/MM/23/20-
21/LOI Dated 
07.04.2021 
(Approved PSDF 
Scheme of 
PVVNL) - – 
Enclosed under 
Annexure ‘III’ 

3 11 kV, 400 Amp, Off Load 
Isolator without earth switch 
and mounting structure 

No. 1 26,630.00 26,630.00 PSDF Approved 
Scheme under 
Maharashtra 
Discom 
(MSEDCL) 

4 9 kV, 10 kA, Station Class, 
Lightning Arrestors 

Nos. 3 3,400.00 10,200.00 As per LOI No. 
130/PVVNL-
MT/MM/23/20-
21/LOI Dated 
07.04.2021 
(Approved PSDF 
Scheme of 
PVVNL) 

5 *Cable Support Structure, 
Clamps, Connectors, Earthing 
MS Flats 50 x 6, 3 Mtr long 
Earthing CI Pipe Dia 150 mm, 
Dog Conductor 

LS 1 61,506.95 61,506.95 PSDF Approved 
Scheme under 
Maharashtra 
Discom 
(MSEDCL) 

6 11 kV XLPE insulated 3x185 
mm2  Armoured 

Mtr. 50 1,251.37 62,568.50 Items are under 
regular 
purchase by 
JVVNL.  Rates 
as per Standard 
Issue Rate 
dated 
20.05.2022 - – 
Enclosed under 
Annexure ‘IV’ 

7 Heat Shrinkable Jointing kit for 
11 kV 3x185 Sq. mm. XLPE 
Cable (Indoor termination kit) 

No. 2 823.77 1,647.54 

8 Heat Shrinkable Jointing kit for 
11 kV 3x185 Sq. mm. XLPE 
Cable (Outdoor termination kit) 

No. 2 1,017.85 2,035.70 

9 11 kV VCB (Kiosks) Switchgear 
with complete arrangement  
with adopter panel for 
connection with existing 11 kV 
bus bar 

No. 1 440,000.00 440,000.00 As per LOI No. 
130/PVVNL-
MT/MM/23/20-
21/LOI Dated 
07.04.2021 
(Approved PSDF 
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Scheme of 
PVVNL) 

10 **Control cables of various 
sizes 

LS 1 43,818.20 43,818.20 PSDF Approved 
Scheme under 
Maharashtra 
Discom 
(MSEDCL) 

11 11 kV CT 400 - 200/5 A Outdoor 
Type 

Nos. 3 10,611.00 31,833.00 

12 24 Volt / 200 AH Battery with 
Battery Charger (For 
Capacitor's VCB) 

Nos. 1 69,000.00 69,000.00 As per LOI No. 
130/PVVNL-
MT/MM/23/20-
21/LOI Dated 
07.04.2021 
(Approved PSDF 
Scheme of 
PVVNL) 

Sub-Total (A) 2,055,425.89  

13 Transportation on material LS 4% - 82,217.04 PSDF Approved 
Scheme under 
Maharashtra 
Discom 
(MSEDCL) 

14 Erection cost on material LS 5% - 102,771.29 

15 Insurance, Labour & Finance 
Cost 

LS 3% - 61,662.78 

16 Service Cost LS 12% - 246,651.11 

Sub-Total (B) 493,302.21  

Total (C) = (A) + (B) 2,548,728.10  

17 Applicable GST - 18% - 458,771.06 PSDF Approved 
Scheme under 
Maharashtra 
Discom 
(MSEDCL) 

18 Price Escalation on cost of 
material 

- 10% - 205,542.59 

19 ***Civil Cost LS 1 53,857.50 53,857.50 

Sub-Total (D) 718,171.15  

Grand Total (E) = (C) + (D) 3,266,899.25  

Note: As JVVNL is not under practice of regular installation of APFC, hence the cost estimation has been 

considered from recently approved PSDF Scheme of PVVNL & MSEDCL. Also, considered JVVNL ‘Standard 

Issue Rate’ dated 20.05.2022 for some of the items.  

Additionally, the cost towards annual maintenance charges (as shown below) shall be borne by JVVNL 

as internal/ external source of funding. 

Annual Maintenance Charges after Guarantee Period for 05 Years (1 Year + 5 Year’s) 

Sr. 
No. 

Parameters Unit Qty. Unit Rates 
Amount  
(In Rs.) 

1 2 3 4 5 6 
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1 1st Year Job 1 50000.00 50,000.00 
2 2nd Year Job 1 60000.00 60,000.00 
3 3rd Year Job 1 70000.00 70,000.00 

4 4th Year Job 1 80000.00 80,000.00 
5 5th Year Job 1 90000.00 90,000.00 

Total 350,000.00 
Total AMC Cost for 05 Years considering 14 Nos. of APFC 4,900,000.00 

 

Item Wise Cost Breakup: 

(B.1) *Cost Structure for 11 kV Station Capacitor Bank – For 3174 kVAr 

Sr. No. Name of Items Unit Qty. Unit Rates 
Amount  
(In Rs.) 

1 2 3 4 5 6 

1 Structure for 11 KV CT Kg 155 51.80 8,029.00 
2 Structure for 11 KV LA Kg 155 51.80 8,029.00 
3 G.I. Nut Bolts Kg 20 82.90 1,658.00 

4 Cable Support Structure (2 Nos.) Kg 200 51.80 10,360.00 
5 MS Flat 50 X 6 Kg 235.5 48.50 11,421.75 

6 Earthing CI Pipe Dia 150 mm 3 Mtr long Nos. 3 6300.00 18,900.00 
7 Dog Conductor Mtr. 60 51.82 3,109.20 

Total 61,506.95 

 

(B.2) **Cost Structure for Control Cables – For 3174 kVAr 

Sr. 
No. 

Name of Items Unit Qty. Unit Rates 
Amount 
(In Rs.) 

1 2 3 4 5 6 
1 2C X 2.5 Sq. mm Armoured, Copper Mtr. 100 55.11 5,511.00 

2 4C X 2.5 Sq. mm Armoured, Copper Mtr. 275 87.60 24,090.00 
3 7C X 2.5 Sq. mm Armoured, Copper Mtr. 40 139.19 5,567.60 
4 10C X 2.5 Sq. mm Armoured, Copper Mtr. 40 216.24 8,649.60 

Total 43,818.20 

 

(B.3) ***Cost Structure for Civil Work – For 3174 kVAr 

Sr. No. Parameters Unit Qty. Unit Rates 
Amount  
(In Rs.) 
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1 2 3 4 5 6 
1 Excavation CuM 8 150.00 1,200.00 
2 PCC CuM 2.5 4257.00 10,642.50 

3 RCC CuM 5 5255.00 26,275.00 
4 Steel Kg 300 51.80 15,540.00 

5 Back Filing CuM 2 100.00 200.00 
Total 53,857.50 

 

14. TIME FRAME PERT CHART 

The total duration of the project is considered as 24 months. The tentative start date shall 

be considered as the date of receipt of approval from PSDF funding while the completion 

time is likely to by end of September 2024. The detailed time frame is presented below. 

 

 
 

15. SUCCESS CRITERIA & SUSTAINABILITY 

To identify the success of any project, it is always necessary to evaluate the standards by 

which to examine whether the proposed objective, target or outcomes will be achieve or 

not. Hence, the Cost-Benefit Analysis for the 1980 kVAr & 3174 kVAr ratings automatic 

capacitor bank on the 3.15, 5 & 8 MVA power transformer has been presented below. 
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1 Project Approval

2 Conduct of Committee Meeting

3 Preparation & Release of Tender Document

4 Evaluation, Contract Award and Mobilization

5 1st Disbursement (30% of Grant) D1

6 Procurement, Installation, Commissioning & Testing of Equipments

7 Bi-monthly Review Meeting

8 Monthly Report Submission

9
2nd Disbursement (60% of Grant) i.e. After Utalization of 30% Grant + 

10% Self-contribution (JVVNL)
D2

10 Submission of Draft Report

11 Final Report Submission

12 3rd Disbursement (10% of Grant) i.e. On Completion of Scheme D3

Cost Benefit Analysis & Report Submission on Improved Power Factor

Sr
. N

o
.

Description

Finalization of Tender Documents & Issuance of Work Order

Progressive Basis

Procurement, Installation, Commissioning & Testing of Equipments

TIMELINE

FY 2022-23 FY 2023-24 FY 2024-25
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Total Cost of the Project    : Rs. 180.47 Cr. 

 Total Savings with Power Factor Improvement : Rs. 176.75 Cr. 

 ------------------------------------------------------------------------------------------------- 

 Payback Period     - Approx. 13 Months 
 

“Further, regional entities are liable for weekly settlement of ‘Reactive Energy Charges’ 

in accordance with the CERC (Indian Electricity Grid Code) Regulations, 2010 and 

amendments thereof, which are sometimes payable or receivable. Due to poor power 

factor, sometimes Rajasthan accounts for a penalty at the rate of 10 paise/kVArh (from 

03.05.2010 onwards) reactive charges with escalation factor of 0.5 paise/ kVArh. Also, 

recent provision of CERC’s Draft Indian Electricity Grid Code 2022 recommends the 

reactive charge at the rate of 5 paise/kVArh w.e.f. the date of effect of final regulations 

with escalation at 0.5paise/kVArh per year thereafter”.  
 

Hence, the draft provision to rate reduction along with saving achieved through 

installation of capacitor bank will definitely lower down the overall penalty impact. These 

shall be the contributing factor for the Improvement of Financial Health of Discoms and 

will leading to a sustainable implementation structure. (Note: The NRLDC charges is not 

taken into consideration in above payback calculation). 
 

Moreover, the capacitor units are used in these capacitor banks are manufactured with 

the latest design and tested to meet or exceed the requirement of applicable IEC & IS 

Standards, it is rated in continuous kVAr, voltage and frequency for operating within the 

-200 oC to +500 oC ambient temperature rage & designed to produce not less than rated 

kVA at rated voltage and frequency.  
 

Capacitors will operate safely at 135% of kVAr rating under following condition as: 

• kVAr caused by excess at rated frequency. 

Load 

Factor

Average 

Loading 

Reduction in 

MVA after  

Capacitors 

Bank

Actual 

Line Loss 

Reduction 

of Initial 

Loss as 

80% 54% 0.98 20

1 3.15 346 1090 872 471 400.2113 408.38 24.77 4.95 3505851 173686        842,378,854 1980           31.24             108.10 

2 5 217 1085 868 469 398.412 406.54 24.77 4.95 3490089 172905        838,591,666 1980           31.24               67.80 

3 8 14 112 90 48 41.1264 41.97 24.77 4.95 360267 17848          86,564,301 3174           32.67                 4.57 

7356207 364440     1,767,534,820 - -             180.47 

Payback Calculation for Installation of 11 kV Automatic Capacitor Bank at 33/11 kV Sub-station

Total 

MVA

Sr. 

No.

Transformer 

Rating 

(In MVA)

Qty

Average 

Demand 

(In MW) 

with 0.85 

Power 

Factor

% Line 

Loss 

Reduction 

Total Cost 

(In Cr.)

Supply, 

Installation 

Cost 

(In Lakhs)

Proposed 

11 KV 

Automatic 

Capacitor 

Bank 

(In kVAr)

Cost of energy 

saved per annum 

@ 4.85/- (2022-

21) per unit

Saving in 

MWh

Total MWh 

Drawn in a 

Year 

Grand Total

Assumptions - Load Factor - 80% | Avg. Loading - 54% | Average PF - 0.85 | Desired PF - 0.98 | Initial Line Losses as 20%
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• kVAr added by the harmonic voltage superimposed on the power frequency 

voltage. 

• kVAr attributable to manufacturing tolerances. 

 

The maximum recommended working voltage of capacitor is 110% of rated voltage. The 

capacitors include a safely factor that permits them to tolerate without damage 

momentary over voltage caused due to switching/ load fluctuation. 

 

Thus, it is quite successful and sustainable in the high voltage system. 
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ANNEXURE ‘I’ 

 

 

 

 

 

 

 

List of Various 33/11 kV Sub-stations 

considered for  

Power Factor Improvement 
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1

Installation of 1980 kVAr Automatic 11 kV Capacitor Bank including 

procurement, installation, commissioning and testing

(For 3.15/5 MVA) 

Nos. 563              31.24          175.90 

2

Installation of 3174 kVAr Automatic 11 kV Capacitor Bank including 

procurement, installation, commissioning and testing

(For 8 MVA)

Nos. 14              32.67               4.57 

577          180.47 

Contribution

Grant under PSDF Scheme 90%          162.43 

JVVNL Internal / External Source 10%            18.05 

Cost Estimation for JVVNL, Rajasthan

Total

Sr. No. Name of Items Unit
Qty. 

(Nos.)

Unit Rates 

(In Lakhs)

Amount 

(In Cr.)
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1 2 3 4 5 6 7

a)
11 kV, 0.2%, Aluminium Wound, Dry type Series reactors 

suitable for 792 kVAr
Nos. 6

b)
11 kV, 0.2%, Aluminium Wound, Dry type Series reactors 

suitable for 396 kVAr
Nos. 3

c) 11 kV, 3-Phase dry type RVT No. 1

d) 11 kV/400 Amp, Indoor type Vacuum contactor Nos. 3

e) Surge Suppressor No. 1

f)

IP 55 , Outdoor CRCA cubicle panel for accommodating 

capacitors, series reactor, vacuum contactor, surge 

arrestor fuses along with canaopy 

Set 1

g)
C & R Panel with Automatic Control Unit with APFC relay 

and Neutral Displacement relay
Set 1

2
11 kV, 400 Amp, Off Load Isolator with earth switch and 

mounting structure
No. 1 35,000.00           35,000.00             

 As per LOI No. 130/PVVNL-

MT/MM/23/20-21/LOI Dated 

07.04.2021 (Approved PSDF 

Scheme of PVVNL) 

3
11 kV, 400 Amp, Off Load Isolator without earth switch 

and mounting structure
No. 1 26,630.00           26,630.00             

 PSDF Approved Scheme under 

Maharashtra Discom (MSEDCL) 

1,180,000.00       

Sr. No. Name of Items

1

Unit Qty. Reference for Unit Cost

 PSDF Approved Scheme under 

Maharashtra Discom (MSEDCL) - 

On Pro rata Basis 

BoQ for 11 kV Dynamic/ Automatic Capacitor Bank (APFC) for Rural Areas - JVVNL

Amount (In Rs.)Unit Rates

12.65 kV, 1980 kVAr, 3-Phase, 50 Hz, Outdoor Type CRCA 

Panel, Capacitor Bank having variable steps of 792 kVAr + 

792 kVAr + 396 kVAr. Bank shall be complete

with Capacitor units of 132 kVAr for 396 kVAr & 264 kVAr 

for 792 kVAr step at 7.3 kV, including allied material such 

as suitable size of aluminum busbars epoxy insulators, HRC 

fuses, vacuum contactor, series reactors, RVT, etc with 

details as under

1Nos.

1,180,000.00     
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4 9 kV, 10 kA, Station Class, Lightning Arrestors Nos. 3 3,400.00             10,200.00             

 As per LOI No. 130/PVVNL-

MT/MM/23/20-21/LOI Dated 

07.04.2021 (Approved PSDF 

Scheme of PVVNL) 

5

*Cable Support Structure, Clamps, Connectors, Earthing 

MS Flats 50 x 6, 3 Mtr long Earthing CI Pipe Dia 150 mm, 

Dog Conductor

LS 1 61,506.95           61,506.95             
 PSDF Approved Scheme under 

Maharashtra Discom (MSEDCL) 

6 11 kV XLPE insulated 3x185 mm
2
  Armoured Mtr. 50 1,251.37             62,568.50             

7
Heat Shrinkable Jointing kit for 11 kV 3x185 Sq. mm. XLPE 

Cable (Indoor termination kit)
No. 2 823.77                1,647.54               

8
Heat Shrinkable Jointing kit for 11 kV 3x185 Sq. mm. XLPE 

Cable (Outdoor termination kit)
No. 2 1,017.85             2,035.70               

9

11 kV VCB (Kiosks) Switchgear with complete arrangement  

with adopter panel for connection with existing 11 kV bus 

bar

No. 1 440,000.00        440,000.00           

 As per LOI No. 130/PVVNL-

MT/MM/23/20-21/LOI Dated 

07.04.2021 (Approved PSDF 

Scheme of PVVNL) 

10 **Control cables of various sizes LS 1 43,818.20           43,818.20             

11 11 kV CT 400 - 200/5 A Outdoor Type Nos. 3 10,611.00           31,833.00             

12
24 Volt / 200 AH Battery with Battery Charger (For 

Capacitor's VCB)
Nos. 1 69,000.00           69,000.00             

 As per LOI No. 130/PVVNL-

MT/MM/23/20-21/LOI Dated 

07.04.2021 (Approved PSDF 

Scheme of PVVNL) 

1,964,239.89       -

13 Transportation on material LS 4% - 78,569.60             

14 Erection cost on material LS 5% - 98,211.99             

15 Insurance, Labour & Finance Cost LS 3% - 58,927.20             

16 Service Cost LS 12% - 235,708.79           

471,417.57           -

2,435,657.46       -

 PSDF Approved Scheme under 

Maharashtra Discom (MSEDCL) 

 Items are under regular 

purchase by JVVNL.  Rates as per 

Standard Issue Rate dated 

20.05.2022 

 PSDF Approved Scheme under 

Maharashtra Discom (MSEDCL) 

Total (C) = (A) + (B)

Sub-Total (A)

Sub-Total (B)
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17 Applicable GST - 18% - 438,418.34           

18 Price Escalation on cost of material - 10% - 196,423.99           

19 ***Civil Cost LS 1 53,857.50           53,857.50             

688,699.83           -

3,124,357.30       -

1 2 3 4 5

1 Structure for 11 KV CT Kg 155 51.80 8,029.00               

2 Structure for 11 KV LA Kg 155 51.80 8,029.00               

3 G.I. Nut Bolts Kg 20 82.90 1,658.00               

4 Cable Support Structure (2 Nos.) Kg 200 51.80 10,360.00             

5 MS Flat 50 X 6 Kg 235.5 48.50 11,421.75             

6 Earthing CI Pipe Dia 150 mm 3 Mtr long Nos. 3 6300.00 18,900.00             

7 Dog Conductor Mtr. 60 51.82 3,109.20               

61,506.95             

1 2 3 4 5

1 2C X 2.5 Sq. mm Armoured, Copper Mtr. 100 55.11 5,511.00               

2 4C X 2.5 Sq. mm Armoured, Copper Mtr. 275 87.60 24,090.00             

3 7C X 2.5 Sq. mm Armoured, Copper Mtr. 40 139.19 5,567.60               

4 10C X 2.5 Sq. mm Armoured, Copper Mtr. 40 216.24 8,649.60               

43,818.20             

1 2 3 4 5

Sub-Total (D)

Grand Total (E) = (C) + (D)

Unit Rates Amount (In Rs.)

Sr. No. Name of Items Unit Qty. Unit Rates Amount (In Rs.)

*Cost Structure for 11 kV Station Capacitor Bank - JVVNL

Total

***Cost Structure for Civil Work

Sr. No. Parameters Unit Qty. Unit Rates Amount (In Rs.)

Total

**Cost Structure for Control Cables

Sr. No. Name of Items Unit Qty.

 PSDF Approved Scheme under 

Maharashtra Discom (MSEDCL) 
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1 Excavation CuM 8 150.00 1,200.00               

2 PCC CuM 2.5 4257.00 10,642.50             

3 RCC CuM 5 5255.00 26,275.00             

4 Steel Kg 300 51.80 15,540.00             

5 Back Filing CuM 2 100.00 200.00                  

53,857.50             

1 2 3 4 5

1 1st Year Job 1 50000.00 50,000.00             

2 2nd Year Job 1 60000.00 60,000.00             

3 3rd Year Job 1 70000.00 70,000.00             

4 4th Year Job 1 80000.00 80,000.00             

5 5th Year Job 1 90000.00 90,000.00             

350,000.00           

197,050,000.00   Total AMC Cost after considering 563 Nos. APFC

Total

Total

Annual Maintenance Charges after Guarantee Period for 05 Years (1 Year + 5 Year’s) - Shall be borne by JVVNL

Sr. No. Parameters Unit Qty. Unit Rates Amount (In Rs.)
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1 2 3 4 5 7

a)
11 kV, 0.2%, Aluminium Wound, Dry type Series reactors 

suitable for 396.75 kVAr
Nos. 6

b)
11 kV, 0.2%, Aluminium Wound, Dry type Series reactors 

suitable for 1190.25 kVAr
Nos. 6

c) 11 kV, 3-Phase dry type RVT No. 1

d) 11 kV/400 Amp, Indoor type Vacuum contactor Nos. 4

e) Surge Suppressor No. 1

f)

IP 55 , Outdoor CRCA cubicle panel for accommodating 

capacitors, series reactor, vacuum contactor, surge 

arrestor fuses along with canaopy 

Set 1

g)
C & R Panel with Automatic Control Unit with APFC relay 

and Neutral Displacement relay
Set 1

2
11 kV, 400 Amp, Off Load Isolator with earth switch and 

mounting structure
No. 1 35,000.00           35,000.00             

 As per LOI No. 130/PVVNL-

MT/MM/23/20-21/LOI Dated 

07.04.2021 (Approved PSDF 

Scheme of PVVNL) 

3
11 kV, 400 Amp, Off Load Isolator without earth switch and 

mounting structure
No. 1 26,630.00           26,630.00             

 PSDF Approved Scheme under 

Maharashtra Discom (MSEDCL) 

4 9 kV, 10 kA, Station Class, Lightning Arrestors Nos. 3 3,400.00             10,200.00             

 As per LOI No. 130/PVVNL-

MT/MM/23/20-21/LOI Dated 

07.04.2021 (Approved PSDF 

Scheme of PVVNL) 

1

12.65 kV, 3174 kVAr, 3-Phase, 50 Hz, Outdoor Type, CRCA 

panel having 4 step as 396.75 kVAr + 396.75 kVAr +1190.25 

kVAr +1190.25 kVAr at 12.65 KV. Bank shall be complete 

with Capacitor units of 132.25 kVAr for 396.75 kVAr & 

396.75 kVAr for 1190.25 kVAr at 7.3 kV including allied 

material such as suitable size of Aluminum busbars epoxy 

insulators, HRC fuses, Vacuum contactor, series reactors, 

RVT, etc. with details as under

Nos. 1

1,271,186.00     

Reference for Unit Cost

 PSDF Approved Scheme under 

Maharashtra Discom (MSEDCL) 

BoQ for 11 kV Dynamic/ Automatic Capacitor Bank (APFC) for Rural Areas - JVVNL

1,271,186.00       

Sr. No. Name of Items Unit Qty. Unit Rates Amount (In Rs.)
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5

*Cable Support Structure, Clamps, Connectors, Earthing 

MS Flats 50 x 6, 3 Mtr long Earthing CI Pipe Dia 150 mm, 

Dog Conductor

LS 1 61,506.95           61,506.95             
 PSDF Approved Scheme under 

Maharashtra Discom (MSEDCL) 

6 11 kV XLPE insulated 3x185 mm
2
  Armoured Mtr. 50 1,251.37             62,568.50             

7
Heat Shrinkable Jointing kit for 11 kV 3x185 Sq. mm. XLPE 

Cable (Indoor termination kit)
No. 2 823.77                1,647.54               

8
Heat Shrinkable Jointing kit for 11 kV 3x185 Sq. mm. XLPE 

Cable (Outdoor termination kit)
No. 2 1,017.85             2,035.70               

9

11 kV VCB (Kiosks) Switchgear with complete arrangement  

with adopter panel for connection with existing 11 kV bus 

bar

No. 1 440,000.00        440,000.00           

 As per LOI No. 130/PVVNL-

MT/MM/23/20-21/LOI Dated 

07.04.2021 (Approved PSDF 

Scheme of PVVNL) 

10 **Control cables of various sizes LS 1 43,818.20           43,818.20             

11 11 kV CT 400 - 200/5 A Outdoor Type Nos. 3 10,611.00           31,833.00             

12
24 Volt / 200 AH Battery with Battery Charger (For 

Capacitor's VCB)
Nos. 1 69,000.00           69,000.00             

 As per LOI No. 130/PVVNL-

MT/MM/23/20-21/LOI Dated 

07.04.2021 (Approved PSDF 

Scheme of PVVNL) 

2,055,425.89       -

13 Transportation on material LS 4% - 82,217.04             

14 Erection cost on material LS 5% - 102,771.29           

15 Insurance, Labour & Finance Cost LS 3% - 61,662.78             

16 Service Cost LS 12% - 246,651.11           

493,302.21           -

2,548,728.10       -

17 Applicable GST - 18% - 458,771.06           

18 Price Escalation on cost of material - 10% - 205,542.59           

19 ***Civil Cost LS 1 53,857.50           53,857.50             

Sub-Total (A)

Sub-Total (B)

Total (C) = (A) + (B)

 PSDF Approved Scheme under 

Maharashtra Discom (MSEDCL) 

 PSDF Approved Scheme under 

Maharashtra Discom (MSEDCL) 

 Items are under regular 

purchase by JVVNL.  Rates as per 

Standard Issue Rate dated 

20.05.2022 

 PSDF Approved Scheme under 

Maharashtra Discom (MSEDCL) 
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718,171.15           -

3,266,899.25       -

1 2 3 4 5

1 Structure for 11 KV CT Kg 155 51.80 8,029.00               

2 Structure for 11 KV LA Kg 155 51.80 8,029.00               

3 G.I. Nut Bolts Kg 20 82.90 1,658.00               

4 Cable Support Structure (2 Nos) Kg 200 51.80 10,360.00             

5 MS Flat 50 X 6 Kg 235.5 48.50 11,421.75             

6 Earthing CI Pipe Dia 150 mm 3 Mtr long Nos. 3 6300.00 18,900.00             

7 Dog Conductor Mtr. 60 51.82 3,109.20               

61,506.95             

1 2 3 4 5

1 2C X 2.5 Sq. mm Armoured, Copper Mtr. 100 55.11 5,511.00               

2 4C X 2.5 Sq. mm Armoured, Copper Mtr. 275 87.60 24,090.00             

3 7C X 2.5 Sq. mm Armoured, Copper Mtr. 40 139.19 5,567.60               

4 10C X 2.5 Sq. mm Armoured, Copper Mtr. 40 216.24 8,649.60               

43,818.20             

1 2 3 4 5

1 Excavation CuM 8 150.00 1,200.00               

2 PCC CuM 2.5 4257.00 10,642.50             

3 RCC CuM 5 5255.00 26,275.00             

4 Steel Kg 300 51.80 15,540.00             

5 Back Filing CuM 2 100.00 200.00                  

53,857.50             

Sub-Total (D)

Grand Total (E) = (C) + (D)

*Cost Structure for 11 kV Station Capacitor Bank - JVVNL

Sr. No. Name of Items Unit Qty. Unit Rates Amount (In Rs.)

Total

**Cost Structure for Control Cables

Amount (In Rs.)

Total

Total

***Cost Structure for Civil Work

Sr. No. Parameters Unit Qty. Unit Rates Amount (In Rs.)

Sr. No. Name of Items Unit Qty. Unit Rates
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1 2 3 4 5

1 1st Year Job 1 50000.00 50,000.00             

2 2nd Year Job 1 60000.00 60,000.00             

3 3rd Year Job 1 70000.00 70,000.00             

4 4th Year Job 1 80000.00 80,000.00             

5 5th Year Job 1 90000.00 90,000.00             

350,000.00           

4,900,000.00       Total AMC Cost after considering 14 Nos. APFC

Total

Annual Maintenance Charges after Guarantee Period for 05 Years (1 Year + 5 Year’s) - Shall be borne by JVVNL

Sr. No. Parameters Unit Qty. Unit Rates Amount (In Rs.)
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Rajasthan Electricity Regulatory Commission Jaipur  

  Petition No.RERC/tariff/8/2000  

  filed by  

Rajasthan Rajya Vidyut Prasaran Nigam Limited, 

********* 

 Mr. Arun Kumar, Chairman, 

Mr. Shanti Prasad, Member, 

     Mr. Prabhakar K. Das, Member     

Date of order:    24th March 2001     

ORDER   

1 The Secretary (Administration), Rajasthan Rajya Vidyut Prasaran Nigam 
Limited had submitted a petition before the Commission on 1st December 2000 
on behalf of Rajasthan Rajya Vidyut Prasaran Nigam Limited (hereinafter 
referred to as ‘RVPN’) under section 26 of the Rajasthan Power Sector Reforms 
Act 1999, (Act 23 of 1999)(hereinafter referred to as the Reforms Act) for fixation 
of tariff for bulk supply and transmission of electricity for the years 2000-01 and 
2001-02. This application was submitted in pursuance of resolution of Board of 
Directors dated 25.11.2000.   

2   Rajasthan Electricity Regulatory Commission was established under the 
provisions of the Electricity Regulatory Commissions Act 1998 (Act 14 of 1998), on 
10th December 1999 vide Government of Rajasthan Gazette notification of the 
same date. The Commission became operational with effect from 2nd January 
2000,on appointment of Chairman and a Member. The Commission had notified 
interalia Rajasthan Electricity Regulatory Commission (Conduct of Business) 
Regulations 2000, Rajasthan Electricity Regulatory Commission (Tariff) 
Regulations 2000  (hereinafter referred to as Tariff Regulations) and had issued 
order No.2 dated 22.4.2000 laying down the methodology, procedure and 
formats for furnishing information under sub clause (1) of clause 3 and clause 4 
of the Tariff Regulations. The Government of Rajasthan promulgated the 
Rajasthan Power Sector Reforms Act 1999 (Act 23 of 1999) on 10th January 2000 
and made it effective on 1st June 2000. The Commission set up under the 
Electricity Regulatory Commissions Act 1998, became the first Commission under 
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87 The bulk supply tariff determined by the Commission is based on the 
projected cost of power purchase by the petitioner after allowing reasonable 
escalation. There shall be no separate power purchase and fuel cost adjustment 
charge.   

88 In case there is a large variation in the power purchase and fuel cost, the 
petitioner may take that into account at the time of next tariff filing or propose a 
power purchase cost adjustment formula for the approval of the Commission.  

Rebate for timely payment  

89 The Commission has analysed the provisions of tariff for central sector 
generating/transmission companies, agreements for bulk power supply with 
NPC, tariff orders for NTPC, NHPC and PGCIL. Considering these & working 
capital requirements, the Commission directs that 1.5% rebate shall be 
admissible to Discoms for payment of bill by them upto 3rd day of billing, 1% 
rebate thereafter for payment upto 25th day of billing. After 55 days of billing a 
late payment surcharge of 1.5% per month shall be chargeable from Discoms.  

Power factor levy/incentive  

90 Power factor levy/incentive shall be effective after three months. In the 
meantime duly calibrated electronic meters capable of recording such 
readings on hourly basis shall be installed at all substations.  

Directions to RVPN  

The directions given by the Commission in this order are summarised below:    

91 RVPN to be vigilant and ensure that tapping of exclusive supply lines of 
RVPN is not effected in future by other state/organization.      (Para 23)   

92 RVPN shall strive for rationalisation of determination of EHV loss in BBMB & 
Northern Region (NR) so that its impact on purchase from each power station is 
determinable in advance.               (Para 32)   

93 RVPN shall strive for EHV loss within the State to be reduced to the level of 
5% in next five years. For the year 2001-02 a reduction of 0.08% be achieved. 
Steps taken by RVPN for this purpose and reduction in losses achieved should 
be reported to the Commission on quarterly basis.        (Para 35)        

94 The RVPN shall control EHV loss within the State as per directions in para 
37.                   (Para 37)   
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95 Vitran Nigam shall maintain minimum power factor of 85%. Requirement 
of Shunt capacitors for the year be assessed as per NREB studies. 50% of the 
required capacity shall be installed by RVPN and balance 50% by three Vitran 
Nigam @ 16.6% capacity.              (Para 40)   

96 Lagging kVArh draw in excess of 62% of KWh draw, measured at each 
substation and integrated for Vitran Nigam as a whole, shall attract a penalty of 
4 paisa per kVArh with 5% annual escalation with effect from 1.4.2001. Lagging 
kVArh draw below 32% of KWh drawn shall earn an incentive at the same rate.  
          (Para 40)   

97 SLDC shall monitor, on computer, the MVAr draw/injection at power 
grid/BBMB interconnections at system voltage below 97% and above 103% at 
respective point.                        (Para 40) 

 
98 SLDC shall formulate scheme of switching off of excess capacity of shunt 
capacitors in phases at system voltage from 100% to 103% and switching on of 
shunt capacitors in phases at system voltage from 100% to 97%.   
               (Para 40) 

 
99 RVPN and Vitran Nigams shall prepare a comprehensive power cut and 
load shedding scheme so that no sector suffers at the cost of other and all 
categories of consumers share the shortage.             (Para 52) 

   

100 RVPN shall segregate account of generation, transmission & load 
despatch.                (Para 54) 

   

101 RVPN should report status and review of order after three months of 
introduction of ABT regime.           (Para 56) 

  
102 RVPN shall finalise provisional rate for billing conveyed by Director finance 
and company affairs, RVPN vide letter dated 29.8.2000.   (Para 60) 

   

103 RVPN shall enter into power station wise PPA based on GOI guidelines with 
RVUN within 3 months of this order.                   (Para 62)  
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remain in force until any amendment to the tariff is approved by the 
Commission. This tariff shall become effective from 1st April 2001.    

121. This order is made on March 24, 2001.    

              -sd- -sd-     -sd- 

(Prabhakar K. Das)          (Shanti Prasad)              (Arun Kumar) 

                     Member                        Member                       Chairman  

   

Certified copy    

(Prabhat Dayal) 

Secretary 

Rajasthan Electricity Regulatory Commission 

Jaipur   

   Appendix - I  
   Complete list of Objectors (RVPNL)     
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Chapter I SHORT TITLE AND APPLICABILITY 
Chapter II GENERAL REQUIREMENT & BACKGROUND. 
Chapter III DEFINITIONS. 
Chapter IV MANAGEMENT OF THE GRID CODE. 
Chapter V SYSTEM PLANNING. 
Chapter VI CONNECTION CONDITIONS. 
Chapter VII SYSTEM SECURITY ASPECTS. 
Chapter VIII OUTAGE PLANNING. 
Chapter IX OPERATIONAL PLANNING. 
Chapter X SCHEDULEING, DESPATCH AND ACCOUNTING. 
Chapter XI FREQUENCY, VOLTAGE AND NETWORK LOADING 

MANAGEMENT. 
Chapter XII CONTINGENCY PLANNING. 
Chapter XIII INTER USER BOUNDARY SAFETY. 
Chapter XIV OPERATIONAL EVENT/INCIDENT AND ACCIDENT 

REPORTING 
Chapter XV PROTECTION. 
Chapter XVI DATA REGISTRATION. 

RAJASTHAN ELECTRICITY REGULATORY COMMISSION, JAIPUR 
NOTIFICATION 

JAIPUR 24.05. 2008 
 
No. RERC / Secy / Reg - 74 In exercise of the powers conferred under Section 181 read 
with section 86(1)(h) of the Electricity Act, 2003 (Act 36 of 2003) the Rajasthan Electricity 
Regulatory Commission after previous publication makes the following regulations namely: 

 
1.0 Short title and applicability 

(i)   These  regulations  shall  be  called  as  the  “Rajasthan  Electricity  Regulatory 
Commission (Rajasthan Electricity Grid Code) Regulations 2008”. In short REGC. 

(ii)  These regulations shall apply to the Users of 33kV and above, which includes 
Transmission  licensee,  Generating  Station  located  in  the  State  including 
Independent Power Producers, Renewable Energy Power Plants, Generating 
or/and Transmission Companies connected to State Transmission System, 
Distribution Companies having HV/EHV consumers directly connected to State 
Transmission   System,   Open   access   customers   interconnected   to   State 
Transmission System, and Traders. 

(iii) These Regulations supersede Part-1 of the Grid Code; earlier approved by 
Rajasthan   Electricity   Regulatory   Commission   (RERC)   and   published   by 
Rajasthan  Rajya  Vidyut  Prasaran  Nigam  Ltd  (RVPN).  The  REGC  shall  be 
effective from the date of its publication in the official gazette. 

(iv) These  Regulations  shall  also  be  applicable  to  the  new  Connections  and 
equipments  procured/provided  for  new  works/replacements  from  the  date 
the REGC is made effective. The existing Connections and equipments shall 
continue to operate till such time it is considered necessary. The operational 
aspects of the REGC shall have no such relaxation and shall be applicable with 
immediate effect. 

(v) The Regulations relating to Grid connectivity, Grid standards & safety standard 
as  specified  by  the  CEA  under  section  73  of  the  Act  shall  generally  be 
complied with in addition to REGC. 

(vi) These Regulations are covered in 16 Chapters: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.0 Chapter-II General Requirement & Background 

The  Central Electricity  Regulatory Commission  (CERC)  under the  Electricity  Act 
2003, Section 79(1)(h) has specified the Indian Electricity Grid Code (IEGC). The 
Electricity Act 2003, Section 86(1)(h) also mandates that the State Electricity 
Regulatory Commissions shall specify State Grid Code consistent with IEGC. 
Accordingly REGC is introduced. 
REGC lays down the rules, guidelines and the standards to be followed by the 
Users to operate and maintain an efficient and coordinated State Transmission 

Draft No. DFA/42202 Attachment:Annexure-III_compressed.pdf



C:\Documents and Settings\CMIS\Desktop\Grid Code regulation.doc 22 

Close co-ordination amongst the Users, SLDC and the Transmission Licensee shall 
exist  at  all  times  for  the  purposes  of effect ive   frequency   and   v oltage 
management. 
The SLDC shall monitor the actual Drawal against the scheduled Drawal and 
shall regulate the internal generation/demand and maintain the schedule. SLDC 
shall  also  monitor  the  reactive  power  drawal  and  availability  of  capacitor 
bank(s). 
The SGS shall follow the despatch instructions issued by SLDC. 
The Discoms shall  primilarly be  responsible for managing its load and reactive 
power drawal as per instructions of SLDC. 

11.3 Frequency Management: The nominal system frequency is 50Hz. All possible efforts 
shall be made to ensure that system frequency shall remain in the band of 49.0Hz 
to 50.5Hz. 

11.4 Voltage Management: STU and/or SLDC shall carry out the load flow studies 
based  on  operational  data from time to time to predict  where the   voltage 
problems may be encountered and to identify appropriate measures to ensure 
that the voltage remain within the prescribed limits. Based an such studies the 
SLDC shall instruct the SGS to maintain the specified voltage level at 
interconnecting points. SLDC and STU shall co-ordinate with the Discoms to 
determine voltage level at the interconnection points. 
SLDC shall continuously monitor 400kV, 220kV, 132kV voltage levels at strategic 
sub-stations and take appropriate measures to control STS voltages which may 
include  but  not  be  limited  to  transformer  tap  changing,  capacitor  /  reactor 
switching   including   capacitor   switching   by   Discoms   at   33   kV   substations, 
operation of Hydro unit as synchronous condenser and use of MVAr reserves with 
SGS within technical limits as agreed to between STU and SGS. 
RVUN  and  IPPs shall  make  available  the up-to-date  capability curves for  all 
Generating Units to SLDC, as detailed in Chapter-VI, indicating restrictions if any, 
to allow more accurate system studies and effective operation of the STS. The 
CPPs shall furnish the net reactive capability available for Export to/Import from 
STS. 
The Discoms shall participate in voltage management by providing Local VAR 
compensation as far as possible, in low voltage system close to load points not 
depending on EHV Grid for reactive support. 

11.5 Network Loading Management: The SLDC shall carry out the periodic studies of the intra-state 
network loading at least once a year to assess the transfer capability of the state as a whole 
as well as Discom wise and post such information on its website. This shall form the basis for 
approving Short Term OA transaction at the inter state level. 

 
12.0 Chapter -XII CONTINGENCY PLANNING 
12.1 General: The recovery process is to be followed by all the Users in the event of 

contingency i.e. total or partial blackouts of STS or Regional Transmission System to 
achieve the fastest recovery taking into account the essential load, Generator 
capabilities and system constraints. 

12.2 Contingency  Planning  Procedure:  The   contingency   planning  and  blackstart 
procedure for the State Transmission System shall be as per Load Despatch & 
System Operation Manual. 

12.3 Restoration Procedure: The restoration procedure for STS shall be prepared by 
SLDC for the following contingency: 
(i) Total system black out 
(ii) Partial System Blackout 
(iii) Synchronisation of System Islands and System Split (separation) 
The procedure shall be in conformity to the Recovery Procedure of the Northern 
Region prescribed under IEGC to be updated with new network parameters. 
The  restoration  process  shall  take  into  account  the  generator  capabilities 
and the operational constraints of Region and STS in achieving normalcy in the 
shortest  possible  time.  The  Users  should  be  aware  of  the  steps  to  be  taken 
during the Grid Disturbance and system restoration process. 

12.4 During the restoration period as certified by SLDC the provision of ABT shall remain 
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Background

Installation of  Capacitor Bank under PSDF Scheme – JVVNL Discom

2

Installation of Dynamic/ Automatic Capacitor Banks on 11 kV Side of 33/11 kV sub-stations under Power

System Development Fund (PSDF)-Phase-I Scheme in Jaipur Discom

Chronology of Events

Sr. 
No.

Parameters Date

1 Submission of DPR (Estimated Cost: ₹ 175.48 Cr.) vide letter no: JPD/SE(Regulation)/XEN(DF)/F./D. 503 25.08.2022

2 Observations/ Gaps under 66th TESG meeting vide letter no. NLDC-PSDF/66th TESG/2022-23 27.09.2022

3 JVVNL clarification on 66th TSEG meeting vide letter no. JPD/SE(Regulation)/XEN(DF)/F./D 676 07.10.2022

4 JVVNL request to STU on project appraisal vide letter no: JPD/SE(Regulation)/XEN(DF)/F./D.717 13.10.2022

5 Observations/ Gaps under 66th TESG meeting vide letter no. NLDC-PSDF/66th TESG/2022-23 01.11.2022

6 STU request for Reactive Power Installation vide letter no. EVPN/SE(P&P)/XEN-2/AE-III/F. 51/D. 1566 22.11.2022

7 Submission of Revised DPR (Estimated Cost: ₹ 180.47 Cr.) vide letter no: JPD/SE(Regulation)/XEN(DF)/F./D. 847 24.11.2022

8 Observations/ Gaps under 70th TESG meeting vide letter no. NLDC-PSDF/70th TESG/2022-23 16.01.2023

9 JVVNL clarification on 70th TSEG meeting (Estimated Cost: ₹ 132.51 Cr.) vide letter no. JPD/ACE(PPM)/XEN(DF)/F./D 999 17.01.2023

10 Observations/ Gaps under 73rd TESG meeting vide letter no. NLDC-PSDF/73rd TESG/2022-23 06.03.2023

11 JVVNL Clarification on 73rd TSEG meeting vide letter no. JPD/ACE(PPM)/XEN(DF)/F./D.1134 14.03.2023
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Project Summary

Installation of  Capacitor Bank under PSDF Scheme – JVVNL Discom

3

Sr. No. Parameters Remarks

1 Objective
Installation of Capacitor Banks on 11 kV Side of 33/11 kV Substations for Reactive Power Compensation under
Power System Development Fund (PSDF)– Phase ‘I’

2
Financial 
Implications

Total Cost Estimate*: Rs. 132.51 Cr. (i.e., 90% funding proposed from PSDF of Rs. 119.26 Cr. + 10%
contribution from internal/ external sources of Rs. 13.25 Cr.)

*The cost is inclusive of transportation, erection, insurance, labour & finance cost, service cost, price escalation on cost of material,

civil cost, applicable GST and other taxes, however it doesn’t include Annual Maintenance Cost (AMC) which shall be borne by

JVVNL separately

3

Estimation for Installation of Capacitor Banks

4
Proposed 
Timeline

24 Months (from the date of receipt of PSDF grant approval) i.e.
• Finalization of Tender Documents & Issuance of Work Order: 03 Months
• Procurement, Installation, Commissioning & Testing of Equipments: 20 Months
• Cost Benefit Analysis & Report Submission on ImprovedPower Factor: Last Month

Power 

Factor
Circle Division

Sub-

Division

33/11 kV Sub-

station

Feeder 

Count

Transformer 

Capacity (MVA)

Rating

(kVAr)

Quantity

(Nos.)

Unit Rate 

(Rs. Lakhs)

Total 

Amount 

(Rs. Cr.)

Less than 

0.85
12 46 151 572 2,587

3.15/ 5 1587 563 22.87 128.75

8 3174 14 26.84 3.76

Total (In Nos.) 577 - 132.51
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Other factors considered

Installation of  Capacitor Bank under PSDF Scheme – JVVNL Discom

4

Focus Area Key Activities

(A)Technology

▪ Methodology adopted by JVVNL to analyze poor voltage profile (below 0.9 p.u.) and power factor (below 0.85),
is truly based on “Feeder Monitoring System”which includes real time power supply status of 11 kV feeders

▪ JVVNL has considered complete solution for installation of 1587 kVAr & 3174 kVAr APFC Bank including
provisions of:

✓ Switching Arrangements with Switchgear Protective System
✓ Monitoring Mechanismand Automatically Control of Capacitors Units
✓ Compatible for Automatic Meter Reading (AMR) with programmable and have data downloading facility

(B) Implementation Plan
▪ Works shall be carried out on turnkey basis through international or national competitive bidding(L1)
▪ Shall cover the overall procurement, installation,commissioning, testing and even 05 years maintenance

(C) Cost Benefit Analysis

▪ With the project implementation, total savings of Rs. 176.75 Cr. annually with an estimated ‘Payback
Period’of approx. 10 months

▪ Capable of lowering down the overall penalty impact (i.e., below 10 paise/kVArh) due to poor power factor
– As per provision of weekly settlement in accordance with the CERC (Indian Electricity Grid Code)
Regulations, 2010
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JVVNL Response to observations dated 06.03.2023

Installation of  Capacitor Bank under PSDF Scheme – JVVNL Discom

6

(1/3)

▪ On 06.03.2023, NLDC shared approved agenda of Techno-Economic Subgroup including some observations/

requirements as below.

S. No. Comments/ Observation of TESG Members Our Remarks

(A) PSETD

1 (2) Study report detailing expected voltage    

and power factor after installation of automatic 

capacitor bank may be submitted for  

justification of the proposal.

As already highlighted vide letter no. JPD / ACE(PPM) / XEN(DF) / F. / D 999 dated 17.01.2023, with the installation of

proposed capacitor bank(s), the existing voltage profile (below 0.9 pu) and power factor (below 0.85) shall be improved

at a level of atleast 0.98 PF. Also, as highlighted in Section 15 (Success criteria and sustainability) of the DPR, the

project will result in savings to the tune of Rs. 176.75 Cr through Power Factor Improvement, with payback period of

around 10 months.

Even though no study detailing expected voltage and power factor after the installation of automatic capacitor bank is

available with JVVNL, however, a study was conducted by ERDA on benefits of APFC Panel installed at 33/11 kV S/s

of UPCL. The cost-benefit analysis done in the study report concluded the following:

When APFC Panel is in OFF Condition:

▪ Maximum Voltage: 11.25 kV

▪ Power Factor: 0.83

When APFC Panel is in ON Condition:

▪ Maximum Voltage: 12.14 kV

▪ Power Factor: 0.99

▪ Amount Saved: Rs. 160 Cr. per Year

▪ Payback Period: 1.63 Years

Hence, the appraisal committee is requested to consider the above highlighted two cost-benefit studies towards the

justification of the proposal.
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JVVNL Response to observations dated 06.03.2023

Installation of  Capacitor Bank under PSDF Scheme – JVVNL Discom

7

(2/3)

S. No. Comments/ Observation of TESG Members Our Remarks

(B) NPC

2 (4) Entity informed that AMC will borne by   

entity and agreed to exclude the AMC.  

However, it is included in the revised cost 

estimate. Therefore, entity is once again 

requested to separate this AMC portion from  

this project.

As already highlighted vide letter no. JPD / ACE(PPM) / XEN(DF) / F. / D 999 dated 17.01.2023 and the submitted

revised DPRs, the Annual Maintenance Cost (AMC) cost has been presented separately under Section 13: BILL OF

QUANTITY of DPR. Thus, the estimated cost of Rs. 132.51 is exclusive of such AMC cost as evident from the

summary table given below:

To ensure completeness of the DPR in every aspect, the AMC cost of Rs. 20.20 Cr. (i.e., Rs. 19.71 Cr + Rs. 0.49 Cr) is

separately indicated under the submitted proposal / DPR and shall be completely borne by JVVNL.

3 (6) Entity is requested to provide Study 

conducted by RPC / third party / STU / JVVNL 

and the study report should be appraised / 

vetted by NRPC.

It is submitted that JVVNL vide letter no. JPD/SE (Regulation) / XEN(DF) / F. / D. 717 dated 13.10.2022 has already

requested the state STU (RVPNL) to provide project appraisal report including technical, financial observation,

suggestions on compliance of grid standards, shortcomings (if any), recommendations and format A5 duly vetted by

RPC under the membership of Operational Coordination Sub-Committee (OCC). Response in this regard is still

awaited from RVPNL and the same shall be submitted by JVVNL to the appraisal committee as soon as it is received.

4 (7) The rating of VCBs is same for both 3.17 

MVAR and 1.98 MVAR capacitor banks Entity   

is requested to provide the justification of the 

same.

As already highlighted vide letter no. JPD / ACE(PPM) / XEN(DF) / F. / D 999 dated 17.01.2023, a common VCB with

minimum current rating of 630 Amp. shall be suitable for 1587 kVAr & 3174 kVAr APFC Ratings. Also, both the

proposed ratings of APFC will be installed at 11kV level and thus it becomes imperative to have VCB based on the

voltage profile, fault current and other associated parameters at 11kV level only.

Further, it may be noted that under the already ‘Approved Cost’ of MSEDCL Capacitor Bank Project, similar approach

was followed i.e., single rating of VCB considered for different kVAr rating APFC. Hence, the appraisal committee may

also consider the JVVNL proposal in this regard.

Rating (kVAr) Qty (Nos.) Unit Rate (Rs. Lacs) Amt. (Rs. Cr)

1587 563 22.87 128.75

3174 14 26.84 3.76

Total 577 - 132.51
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JVVNL Response to observations dated 06.03.2023

Installation of  Capacitor Bank under PSDF Scheme – JVVNL Discom

8

(3/3)

S. No. Comments/ Observation of TESG Members Our Remarks

(B) NPC

5 (8) Entity may provide the details of 

performance of LT Shunt Capacitors (3 kVAr -

6 kVAr - 9 kVAr) installed from 2016-17 

onwards.

It is to highlight that as per Section 8 of revised DPR submitted, from 2016-17 onwards, for the improvement of power

factors at load end, JVVNL has installed approx. 5,62,323 Nos. of LT Shunt Capacitors (3 kVAr - 6 kVAr - 9 kVAr) on

request of consumers only. However due to smaller impact of individual power factor improvement, burning / failure and

theft related issues, Discom has resorted for implementation of dynamic/ automatic capacitor bank at the various 11 kV

side of the 33/11 kV sub-stations.

Further, Rajasthan is one of the largest state by land area in the country resulting in very poorly densed population

which has ultimately resulted in widely spread consumer base for Discoms & long distribution lines. Due to this, it is not

a cost-effective proposition for Discom to monitor and assess the actual performance of individual capacity bank

installed at load end.

Due to above mentioned challenges, JVVNL has no study available on LT Shunt Capacitors installed during 2016-17

period.

(C) CTU Plng.

6 (10) Provision of capacitor at 11kV side of 

33/11kV substation wouldn’t be very effective  

for controlling voltage at 11 kV feeder end. 

Capacitor at the end of Radial 11 kV feeder   

and capacitor bank at 33/11 kV substation  

would be better proposal for control of voltage 

and of losses as done by Telangana.

From 2016-17 onwards, JVVNL has installed approx. 5,62,323 nos. of LT Shunt Capacitors (3 kVAr - 6 kVAr - 9 kVAr),

however, due to smaller impact of power factor improvement, burning/ failure and theft related issues, JVVNL has

resorted for installation of APFC at substation level so as to avoid the challenges associated with the installation at load

end.

Therefore, even though capacitor at the end of Radial 11 KV Feeder and Capacitor Bank at 33/11 KV substation would

be better proposal for control of voltage and losses, however, based on past-experience of JVVNL, it is also imperative

to address the challenges associated with wide scale of maintenance requirement, equipment safety and effective

monitoring. Therefore, it is recommended that the committee may consider the proposal of JVVNL for installation of

capacitor bank on the 11 kV side of 33/11 kV Sub-stations only.
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