PUNJAB STATE ELECTRICITY REGULATORY COMMISSION

SCO NO. 220-221, SECTOR 34-A, CHANDIGARH
                                  Petition No.1 of 2009

(On remand by Appellate Tribunal

                                                              for Electricity, New Delhi)                                                 
        Date of Order: 02.11.2012
In the matter of:      Determination of Tariff for the year 2009-10 in respect of Northern Railway.

Present:                    Smt.Romila Dubey, Chairperson


            
    Shri Virinder Singh, Member     




    Shri Gurinderjit Singh, Member   

ORDER   



Northern Railway (NR)  filed Appeal No.143 of 2010 before Hon’ble Appellate Tribunal  for Electricity against the Tariff Order dated  08.09.2009 passed by the Commission for the year 2009-10.  The Hon’ble APTEL decided this appeal  vide Order dated  10th December, 2010 as under:-
“We have heard the learned Counsel for the Appellant as well  as for the  respondents.

            There is no dispute with regard to  the fact that the issue raised in this Appeal  has already been decided by  this Tribunal in favour of the Appellant in Appeal No.124 of 2008 by the Order dated  28th April, 2010.


In above circumstances, we deem it appropriate to set  aside the impugned order and remand  the  matter to the State Commission only to  the extent of tariff for Railways with  a  direction to  decide  the  issues  in  terms of  the above  mentioned decision of this Tribunal”. 


In compliance with directions of Hon’ble APTEL,  NR was directed to file its objections by 25.03.2011 vide Order dated 08.03.2011 of  the Commission.  The NR filed its objection vide No. 56-Elect./TRD/12 (PSERC) dated 25.03.2011 and submitted as under:-
(i) Railway is public utility serving important role in the growth and  development of economy. Electric traction has proved to be the most energy efficient.
(ii) High power tariffs charged by  PSEB (now PSPCL)  put additional burden on rail  users which indirectly belong to  the poorest of the poor strata of the nation and impede growth of low cost mass transport system.
(iii) Railway has never defaulted in payments and draws a  consistent load  throughout the  year.

(iv) NR has  been drawing power supply for Electric Traction at 132/220 KV.

(v) Committee of Lok Sabha, Ministry of Power and Govt. of  India have been reiterating  to  make Traction Tariff  reasonable.

(vi) Cost of service to the Railways is less as  compared to other consumers as supply is catered at 132/220 KV,  T & D  losses are negligible and pilferage, thefts etc. are non-existent  Railway  bears  all  the cost of infrastructure including 132/220 KV transmission line.  Further 220/25 KV and 132/25 KV Sub-Stations are owned and maintained by  Railways.  The  Railway  traction load is  evenly distributed over the day. 
2. NR  sought  the  following remedies from  the Commission :-
1. Railway traction tariff should be reduced to bring it down to a  level lower than HT bulk consumers & comparable to other states. At present, traction tariff is highest  amongst all  the neighbouring states where Northern Railway is taking supply.  Therefore, traction tariff  should be  reduced to Rs.3.10/4.31/kWh as in other states.

2. Traction tariff for railway should be reduced and brought down to the  reasonable level proportionate to PSEB cost of  supply to railway and PSEB should come out with a road map for progressive reduction of  cross subsidy.

3. The  threshold limit for power factor rebate should be  0.90 instead of  0.95 for  railway traction as in  case of other  bulk consumers.

4. Northern Railway should be exempted  from payment of penalty charges on over-drawl of  power.  It is a fact that  such situations arise on  account of failure of supply from supplying authorities, accidents, agitations etc.  beyond the control of  railways.

5. Load violation charges should be considered by taking simultaneous maximum demand  at all metering points.

6. Special  considerations for  newly electrified sections  as adopted  by RSERC, KSEB etc.
3.

PSPCL was directed vide No. PSERC/Reg./69 dated 01.04.2011 to file reply to the objections filed by NR by 19.04.2011. PSPCL filed reply vide C.E./ ARR & TR memo No.5332/Sr.XEN/TR-5/421 dated  28.04.2011. PSPCL submitted in reply as under:-

(i)   
 NR had filed  Appeal  No.  148 of 2007 and Appeal  No.124 of 2008 against  Tariff Orders for 2007-08 and 2008-09 respectively in the Hon’ble APTEL.  The APTEL vide  its Order dated 28.04.2010 set aside the Tariff Orders of the Commission to the extent of Traction Tariff and directed the Commission to  determine the same for both years after giving a fresh  opportunity to the Railways to file  their objections.  Accordingly  two   petitions No. 7 of 2007 and 5 of 2008 were moved by the Commission on remand back  from APTEL.   NR and  PSPCL made fresh submissions and  the said petitions  were decided  vide Order dated  19.01.2011 by not  revising the  Tariff  Orders as  the  Commission found no merit in the  issues  raised by the NR.

(ii)
In   the Judgement dated 10.12.2010 in Appeal No.143 of 2010 filed by  NR, the Hon’ble APTEL again directed  the Commission to  decide the issues in  terms of the Orders passed by APTEL in Appeal No.124 of  2008. The  issues  raised by NR in  the instant petition are  just the same as were raised in Petition No.7 of 2007  and  5 of  2008.  The  replies to these petitions submitted by PSPCL may be considered for this petition and  decided on  the merits of Order dated 19.01.2011 passed in Petition No. 7  of 2007  and 5 of 2008. 
4.
            NR filed its response to the reply of PSPCL vide No.56-Elect./ TRD / 12 (PSERC) dated 09.05.2011 and submitted as under:-

(i)
That tariff for railway traction was highest in Punjab. The State-wise average Unit Rate (Rs./kWh) for railway traction is  as under:-

Punjab

5.40


Haryana

4.75


U.P.


4.65


Uttarakhand

4.61


Delhi


4.44


 
 NR requested the Commission to reduce the traction tariff suitably.

(ii) NR admitted that  supply in case of  Railways was better than other HT consumers but submitted that this fact  could not be taken  as justification for  higher tariff because of the following reasons:

(i) Railways is a public utility of Govt. Sector
(ii) Railways draw power round the clock which adds to the stability of the Grid.

(iii) Railways has its own  infrastructure of dedicated transmission lines and 220/25 KV and 132/25 KV traction sub-stations. Better quality of supply is required to save the  interest of general public to maintain  train operations.
(iv) All Traction Sub-Stations (TSSs)  are provided with capacitor banks to absorb harmonics, if any.

(v) NR  disputed the submission of  PSPCL that it has to bear transmission line and transmission charges in northern region and T & D losses for PSPCL system to work  out average cost of power.  NR submitted that  consumer-wise cost of supply had yet not been worked out by PSPCL.

(vi) PIU/Arc furnace maintain higher PF above 0.95 but PIU/Arc Furnace load is highly inductive, hence can not be compared to railway traction load.

(vii) It was further submitted that railways seeks rebate in  tariff in  the larger interest of  general public. 
5.
PSPCL submitted reply to the  rejoinder of  Northern Railway dated 09.05.2011 vide C.E. / ARR & TR memo No.5401 / Sr.Xen / TR-5 / 421 dated 17.05.2011. PSPCL submitted that regarding issue that the traction tariff was highest in State of Punjab, the  same was going to be addressed once Two Part Tariff (TPT) comes in  force in the State, which was under process.  PSPCL rebutted the other points of the railways on the basis of elaborate reasons given by the Commission in its Order dated 19.01.2011 in Petition No. 7 of  2007 and  Petition No. 5 of  2008.

6.
After hearing the  arguments of parties in detail on  18.05.2011, PSPCL was directed to get the study conducted from CPRI, Bangalore to  determine  the adverse effects on  the system due to creation of  harmonics on  account of fluctuating nature of  traction  load of the railways.  NR was directed to submit material  for supporting their claim for rebate.

7.
NR submitted its concerns in respect of traction tariff vide letter dated 10.06.211 and submitted that the capacitor banks provided by NR at TSSs absorbs most of the harmonics and  there had been no incidence of instability in the grid due to railway operations.   NR requested to provide for rebate in traction tariff for new upcoming electrified sections in Punjab as  has been done in the State of  Kerala and  Rajasthan.  NR also requested  that it  may also be given incentive for PF above 0.90 instead of 0.95 and rebate for taking supply at  132/220 KV. NR  also requested for levying of tariff for residential  establishments at bulk supply tariff instead of domestic supply tariff.

8.
During hearing on 20.09.2011 PSPCL informed the Commission that CPRI had submitted preliminary report and would be submitting final  report on  harmonics in  about two weeks. The Commission directed PSPCL to expedite the submission of  final report and provide a copy to NR.   PSPCL and NR were directed to offer comments by  25.10.2011, with copy to  each other.

9.
PSPCL filed final harmonics study  report (Part-A) submitted by  CPRI, Bangalore vide  C.E. / ARR & TR memo dated 12.10.2011. PSPCL filed additional submissions dated  28.10.2011 and gave the extract of  the study report on harmonics on

1).
Total voltage harmonic distortions as measured at traction sub-stations

2).
Total current demand distortion (TDD) as well as total current harmonic distortion (THD) as measured at different traction sub-stations

PSPCL submitted that the values of current harmonics were much beyond the prescribed limits as per IEEE-519-1992 or CEA guidelines (Technical  Standards for  connectivity for the Grid Regulations, 2007 – Part  IV) at  all traction sub-stations.

10.
NR  requested vide No. 56/Elect./TRD/12 PSERC dated 01.11.2011 for time of three months to file comments on the harmonic study report submitted by CPRI, Bangalore.  The Commission, however, directed NR to file comments by 25.11.2011 vide Order dated 02.11.2011.  NR filed interim comments vide No.56-Elect./TRD/12(PSERC) dated 25.11.2011 as  under:-

· Total Harmonic Distortion (THD)  at all grid sub-stations at point of common coupling are within limit as per IEEE 519-1992.
· Total demand distortion (TDD) at different traction sub-stations is on higher side except at Sahnewal traction sub-station.

· There is ambiguity regarding consumer-wise limits of THD  & TDD in Regulations / Supply Code of  PSERC.

· PSPCL may confirm if the energy meters provided for railway traction are capable of  recording THD & TDD parameters.
· The  first para at  page No.5 of the  report states that “the power factor correction capacitor can alter the flow pattern of the harmonics. Adding  a  capacitor as  shown in figure 2 may draw a large amount of harmonic current into that portion of the circuit. In such a situation following the path of harmonic current will lead to a capacitor bank instead of actual  harmonic source. Thus it is generally necessary to temporarily disconnect all the capacitors to reliably locate the source of harmonics.”  It is hereby submitted that the capacitor banks were in service while the measurements were being carried out.
· There is  some contradiction in the calculation  done in CPRI report as values in calculation and values referred in figures are not matching.
· It is not clear from the report as to what is the status of harmonic generation by other consumers.
· It is difficult to  locate the Point of Common Coupling (PCC)  in the network as single line diagrams are not very clear.

· The  approach in deciding the PCC needs reconsideration as it may be seen from the report that when PCC was fixed at HV side of supply authority, TDD were beyond the limits as per IEEE 519, and when PCC was fixed at LV side of utility at railway traction sub-station at Sahnewal, TDD were well within limits.  It may be noted that calculations at SNL / TSS were done by  taking PCC at 25 kV side, whereas at  other TSS, PCC has been taken on 220/132 kV side as the case may be.

· PCC fixed at GSS of  utility is on common bus from where supply is being fed to other industrial consumers at 220 kV, 66 kV & 11 kV. There is  every possibility that harmonics generated by other consumers might have affected railway system and also affected accuracy of measurement.

· It is further stated that accurate measurement of harmonics being introduced by railway system and their effect on power supply should be carried out by fixing PCC at LV side of railway traction sub-station with & without capacitor bank in service.

· The  measurements have been carried out for shorter duration of time (2 to 6 hrs) and it is of the order of even one hour for Dera Bassi GSS. It  is submitted that traction load is very dynamic in nature and by carrying out measurement for shorter duration of time, clear conclusion may not be arrived at. The measurement duration should be atleast 24 hours for satisfactory results.

·  For carrying out proper analysis of harmonic for railway traction, Research Design  & Standards Organization (RDSO), Manak Nagar, Lucknow, which is the nodal agency for doing all the R&D of Indian Railways may be associated.
NR  requested that before taking any decision on the  petition, above points be duly considered and report for  measurement of harmonics for other consumers like induction / Arc Furnaces and PSPCL’s  installations as  directed vide Order dated  23.06.2011 may also be  considered.
11.
PSPCL filed additional submissions vide No. 5520 / 5521 / Sr.Xen / TR-5/421   dated 04.12.2011 as under:-
(i)
It is already submitted before the Commission on 11.11.2011, as the PSPCL comments on CPRI report (Part-A) that VTHD for all the traction sub-stations are within the limits, however both THD as well as TDD in case of current harmonics, are well beyond the max.  limits prescribed either in IEEE-519-1992 standard or CEA (Technical standard for connectivity to Grid) Regulations-2007-Part-IV.
(ii)
No harmonic limits have, as yet, been prescribed by the Commission.

(iii)
Existing energy meters employed at traction sub-station do not have the provision of measuring / recording either THD or TDD.

(iv)
CPRI (at page 5  top para of the report)  had recommended to disconnect capacitor banks at the time of measuring harmonic levels, just to reliably locate the source of harmonics.  However harmonics are required to be measured, of the system as a whole & not in part.  

(v)
The calculations are correct, as  judged by PSPCL. In case of any doubt clarifications from CPRI, Bangalore can be obtained by pinpointing the discrepancy, if any.

(vi)
Harmonics levels at  the premises of other LS consumers, total 13 nos., comprising different sectors & kind of  load,  were also got measured from CPRI. Harmonic levels in some of the cases were also measured to be higher than the max. limits prescribed in IEEE-519-1992 or CEA (Technical standard for connectivity to Grid) Regulations 2007 – Part IV.  However, as in the case of Railways, no penalty on this count is being levied on them too. This constitute part-B of the study report.
(vii)
Point of common coupling (PCC) was selected / chosen by CPRI. The harmonic levels at TSS-Sahnewal were 43.9% (THD) & 12.17% (TDD) well beyond the prescribed limits.
(viii)
Grid is an interconnected system and load of different kinds are connected to it. The loads of other consumers might be affecting TSS’s, like wise load of Northern Railway shall also be affecting other consumers. Individual Harmonics will be measured under actual conditions only, with all the consumers remaining connected to the Grid & not in isolation.

(ix)
It is mentioned in the CPRI report (Para 4 mid  section) that higher voltage distortion level usually occurs at the low voltage bus where capacitors are employed.  However, voltage harmonics are within prescribed limits.

(x)
The measurements were made by highly specialized agency in India and as per directions of the Commission. These were taken for durations, to the satisfaction of CPRI team and as per the actual load  profiles fairly available at site. This objection is thus not justified.
(xi)
For  associating research design and  standards organization (RSDO), Manak Nagar, Lucknow, the Commission may take appropriate decision as it may deem fit.

(xii)
Part-B of CPRI report, for study & measurement of harmonics on different sectors of LS industry which includes Arc & induction furnace load also, stand submitted to the Commission.

12.
During hearing on  31.01.2012 NR expressed that measurements for harmonics should have been taken with capacitor banks disconnected to reliably locate the source of harmonics whereas on the contrary measurements had been made with capacitor banks in service. It was further expressed by NR that  measurements had  been taken on HV side whereas same should have been taken on LV side.  PSPCL  however stated that there is  no inaccuracy in the CPRI report as measurements were taken on HV side being supply side for railways.  The Commission directed to hold a joint meeting of PSPCL, NR and CPRI to sort out the  issue before next hearing fixed for 28.02.2012.

13.
  PSPCL filed additional submissions dated 14.03.2012 in response to the comments of NR dated 25.01.2012. PSPCL submitted that measurements of harmonics on LV side of the traction sub-stations has no meaning or significance since LV system of traction sub-station was  purely and solely a system  of NR and PSPCL has nothing to do with this system. There was no doubt that selection of PCC by CPRI on  220 KV side was correct as PCC can never lie on LV side. PSPCL  further submitted that there was no error in measurements of harmonics with capacitor banks in service as capacitor banks, if employed, remain in circuit for being part of the system. PSPCL prayed that additional submissions of NR be set aside in view of foregoing points.
14.
In compliance of the Order dated  21.03.2012 of the Commission a meeting  was held with CPRI at Bangalore by PSPCL and NR on 10.04.2012 and points of contention were discussed.  It  was agreed that the PCCs  of traction system was the outgoing bus of the utility sub-station from where power was fed to the traction system or the metering point of utility system, in this case traction sub-station.  Harmonics measurements can be made by using CTs  / PTs of the  feeder either at  upstream bus or before the railway traction sub-station i.e. metering point. It was  further agreed that  review of the measurement results reported  by CPRI indicated that THD of voltage was higher than stipulated in the IEEE-519 standard. As per Sr.No.4  & 5 of the said minutes of  meeting it was agreed that  measurements of  sufficient long duration  shall be carried  out to check the repeatability of order of magnitude and correctness of measured TDDs on  feeders, where in  higher THD or TDDs have been  noted. CPRI would take care of the harmonic current flow while  arriving at the fresh TDDs.


PSPCL, however, prayed vide additional submissions dated 19.04.2012 that the Commission may not consider the request of NR for re-measurement by CPRI since dispute regarding selection of Point of Common Coupling (PCC)  and  measurements of harmonics with capacitor banks in service, stood fully clarified by CPRI. On the other hand NR vide letter dated 24.04.2012  repeated their prayer for taking measurements for longer duration.

After hearing both sides on 25.04.2012, the Commission directed vide Order dated 27.04.2012  that measurements of the harmonics be carried out again for longer  durations by CPRI as was agreed upon in the meeting dated 10.04.2012 at Bangalore in the presence of representatives of PSPCL and NR before 31.5.2012. 

15.
PSPCL submitted the final report of CPRI, Bangalore, after measurement of harmonics on 27.08.2012. The Commission directed PSPCL and NR to file comments by 07.09.2012 vide Order dated 30.08.2012. PSPCL filed its comments dated 07.09.2012  and submitted that re-measurements of harmonics had confirmed the earlier findings and established that NR system generates excessive harmonic distortions. Other issues raised by NR already stood decided vide Order dated 19.01.2011 passed by the Commission in Petition Nos. 7 of 2007 and 5 of 2008.  NR filed interim  comments dated 07.09.2012  and submitted that CEA had formulated Central Electricity Authority (Technical Standards for Connectivity to the Grid) Regulations, 2007 and Central Electricity Authority (Grid Standards) Regulations, 2012 and had laid limits for harmonics. These Regulations have been loosely based on IEEE-519:1992 but do not explicitly refer to them. CPRI has chosen to follow IEEE-519:1992. There were serious technical inadequacies in these Regulations as these are not in line with international practice and IEC standards. It  was further submitted that Indian Railways have taken up the matter with CPRI and CEA. NR prayed the  Commission for some time to wait for the views of CPRI and CEA before disposal of  the  petition. During hearing on 10.10.2012 NR filed submissions dated 10.10.2012 and submitted that CEA Regulations were under review. NR, therefore, prayed to pass orders to clarify that  in  the absence of just, fair, equitable, enforceable and technically consistent framework for harmonics in power  system in India by way of Regulations / Standards / Statutes, harmonic content  would not form  basis for  tariff determination.
16.
After considering  all the points raised by NR before Hon’ble APTEL in Appeal No.143 of  2010 and objections filed by NR in compliance of Order dated 10.12.2010 of APTEL remanding back the matter to the Commission to  decide the same in  terms of decision in Appeal No.124 of 2008, submissions / additional submissions / comments of parties on CPRI report on study of harmonics, the Commission is of the view that all objections raised by NR against Tariff Order dated 08.09.2009 passed by the Commission for FY 2009-10, had been fully addressed by the Commission in its Order dated  19.01.2011 passed in Petition No. 7 of 2007 and Petition No.5 of  2008. The Order passed in Petition No.7 of 2007 and Petition No.5 of 2008 was in compliance of remand back order passed by the APTEL in Appeal No.148 of 2007 and 124 of 2008 and hence all  points were discussed in that Order. The Commission, therefore, observes that there is no need for re-discussing the same.  As regards the excessive harmonic distortions  generated by Northern Railway System which was contested by NR in  its pleadings and during hearings of this petition, the Commission, PSPCL and even NR have now agreed that CPRI reports have fully established the fact that NR system does generate excessive harmonic distortions. The  Commission had taken this factor into account in its earlier Tariff Orders and  as of now, can not ignore this fact in  tariff determination for NR. The Commission observes that as and when the relevant  Regulations / Standards are revised, notified  and made applicable,  same would be taken into consideration by all concerned. The Commission, therefore, decides to set aside the objections raised by the Northern Railway against Tariff Order dated 08.09.2009  passed by the Commission in  Petition No.1 of  2009 for erstwhile PSEB for FY 2009-10 and that there shall be no reduction in the  tariff for  railways and remain  as already  approved in the Tariff Order for FY 2009-10.

The petition is  accordingly disposed of.

          Sd/-                                         Sd/-                                      Sd/-
(Gurinderjit Singh)
                (Virinder Singh)
                  (Romila Dubey) 
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                Member  

                  Chairperson
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