

   Minutes of the 3rd Meeting of the Sub Group of National Reliability Council for Electricity (NRCE)


The 3rd Meeting of the Sub Group of National Reliability Council for Electricity (NRCE), was held at NRPC, Katwaria Saria, New Delhi, at 2.30 pm on 08.09.2014 to discuss the methodology and modalities of calculation of calculation of Total Transfer Capability (TTC), Available Transfer Capability (ATC) and Transmission Reliability Margin (TRM) between Northern and Western region and between Western and Southern region, besides other matters. The list of participants is at Annexure - I. 

2.	The agenda of the meeting was to specifically study the inter-regional constraints between Northern and Western Regions and between Western and Southern Regions, used for calculation of TTC, ATC and TRM between the above Regions, besides other matters. The constraints for Eastern and North-Eastern Regions were also discussed.

3.	Initially, the constraints for Eastern and North-Eastern Regions were discussed. Member Secretary, ERPC stated that there was a constraint to export power to the Southern Region. POSOCO was asked to explain the problem with suggestions. POSOCO showed the constraints with the help of an All-India map using a snapshot from SCADA. He stated that the constraints kept shifting with passage of time and differing accompanying network topologies. The details of discussions w.r.t constraints for power transfer from Eastern to Southern Region is given at Annexure-II. It would be seen that the constraints are presently due to the intra-regional line 400 KV Jeypore-Gazuwaka on account of n-1 contingency, which leads to bus voltage of Gazuwaka East dropping below 380 KV, whenever power transfer from HVDC back-to-back link at Gazuwaka exceeds 650-700 MW. This would be resolved when 400 KV Talcher-Berhampur (Odisha) – Gazuwaka D/C line is commissioned. This line has been delayed due to litigation. The matter is with Hon’ble Supreme Court.	

Another aspect was the low loading on 400 kV Anugul-Bolangir-Jeypore section vis-à-vis 400 kV Rengali-Indravathi-Jeypore section, the two lines converging at Jeypore, leading to FSC on the former viz. Bolangir-Jeypore section getting bypassed under normal conditions. So when there was a tripping on 400 kV Indravati-Jeypore, which is normally heavily loaded, the power flow increased on Anugul-Bolangir-Jeypore line. The increased loading and long distance between Angul and Jeypore led to low voltages at Jeypore. It was intimated by M/s Powergrid that the FSC on Bolangir-Jeypore section automatically get bypassed when the loading on the line drops below 10% of the full load, the power required for its auxiliary consumption. After that when the voltage goes down and it is felt that FSCs are required to be put in service, they need to be manually switched on. On query of whether FSCs can be automatically switched on when system voltage goes down (which in turn can enhance the power flow), CTU informed that they will check and inform accordingly. It was stated by Chairperson, sub-Group, that the feasibility of using the auto insertion of the FSC may be explored, if available. It was later informed that there is a provision of auto insertion. 
Further, during winter season (low hydro condition) and outage/tripping of one/more units in NTPC Talcher STPS, constraints are experienced for exporting power to SR (above 700 MW) through Gazuwaka due to overloading problem in existing single circuit of 220 kV Jeypore- Jaynagar D/C line of OPTCL. The 2nd circuit of the line is under construction and is expected by Jan 2015, which may reduce the problem. 

Chairperson, sub-Group pointed out that proper transmission planning/execution plays a role in ensuring operational reliability of the grid. FACTS devices like phase shifters should be used to transfer power from heavily loaded lines to lightly loaded lines for optimum utilization of existing assets. The phase shifters can be shifted, whenever the constraint shifts, instead of building new transmission lines, if possible, which may not be required at a later stage, since lines, once erected, cannot be shifted, in case they get unloaded at a future period of time.

4.	Chairperson sub-group NRCE then asked Member Secretary, ERPC, to explain the constraints for transfer of power between Eastern Region (ER) and North-Eastern Region (NER), since NER is only connected to ER. Member Secretary, ERPC, stated that the constraint was mainly during winter, for transfer of power from Eastern to North-Eastern Region, when the hydro generation in the NER and Bhutan gets depleted. POSOCO stated that the constraint is due to constraint in the Intra-regional system of Eastern Region i.e. 400 KV Farakka-Malda D/C line. Another intra-regional constraint pointed out was 400 KV Maithon RB – Maithon D/C line, within Eastern Region, which is a short line of about 31 Km. Chairperson, sub-Group asked POWERGRID to explore the possibility of adding another circuit in parallel with this circuit, which could be done quickly, since this was a short line, keeping in view the overall transmission system development. The details of other discussions on this corridor are given at Annexure –III.

5.	Next, the transfer between Western and Northern Regions was discussed. It was stated by POSOCO that the constraint for TTC/ATC calculation was based on the setting of the Special Protection Scheme (SPS) on the two Agra-Gwalior 765 KV S/C lines (quad conductor), which was set at 1250 MW for each line. He stated that in case one line trips, the loading on the other line would be about 1.85 times the antecedent loading, which would be about 3000 MW, if the SPS was not available. This is based on the apprehension that in case the second circuit also trips, it would lead to a situation of heavy power flowing to northern region through the eastern region, which would result in tripping of the lines in this path on power swing indications, due to long distance of flow, which led to grid disturbances on 30th and 31st July 2012. It was stated by POSOCO that there was not much difference between the July 2012 situation and the present situation. Chairperson sub-group, NRCE stated that there was a difference between July 2012 and the present situation, since one line of Bina-Gwalior 765 KV (at that time being operated at 400 kV) and Zerda-Kankroli 400 kV S/C line were under outage at that time and also there was no SPS present at that time. Moreover, since this is a critical line, a redundant SPS could be provided with separate CT input, separate communication channel and separate loads for load reduction, but the SPS of which should be set in accordance with tripping of one circuit of Gwalior-Agra 765 KV line, rather than loading of the line. It was decided that this would be put up to NRCE for vetting.
  
6.	POSOCO mentioned that in the Northern-Western corridor, power flowed from Gwalior (Madhya Pradesh - WR) to Agra (UP - NR) and there was a return flow from Kankroli (in Rajasthan- NR) to Zerda (in Gujarat-WR) on the 400 KV Zerda-Kankroli D/C line. Chairperson, sub-Group again emphasised the importance of using FACTS devices for correcting this situation, if possible.

7.	The TTC, ATC and TRM between the Western Region and Southern Region was then discussed. POSOCO pointed out that the constraints were in the intra-regional lines, 400 KV Wardha-Parli-Sholapur line (within Western Region) and 400 KV Gooty-Neelamangla/ Gooty- Somanahalli lines (within Southern Region). The 400 KV Wardha-Parli-Sholapur line (within Western Region) was the limiting constraint. In addition, there was constraint in the S1-S2 corridor, within Southern Region, which was already discussed in the earlier meeting.  This was concurred by SRPC.

[bookmark: _GoBack]In addition to Kolhapur-Narendra D/C line between Western and Southern Regions, under construction, many new lines to Southern Region from Chhattisgarh have been planned. (765 kV Wardha-Hyderabad D/C, 765 kV Warora Pool-Warangal D/C etc.). These lines would offload 765 kV Sholapur-Raichur line to a great extent. In fact in the recent Standing Committee meeting on Transmission Planning on 31st July 2014, phase shifters have been proposed for loading the Sholapur-Raichur optimally by diverting more power on this line.

8.	Chairperson sub-Group mentioned that, in general, since power flow fluctuates in the tie-lines, the SPS, which is used for preventing thermal overloading of the line, should not operate instantaneously but with a time delay, considering the emergency rating. POSOCO mentioned that the emergency ratings of 110% have been provided in the CEA transmission planning criteria and short-term overloads may be limited to that. Chairperson, Sub-group, NRCE pointed out that the emergency ratings considered in the CEA transmission planning criteria were for planning purpose only, as mentioned in the document. He stated that operational emergency ratings are much higher. He circulated a technical paper for emergency loading of transmission lines, including old transmission lines, where emergency loading of about 140% has been allowed for half-an-hour for new transmission lines and 5 minutes for old lines. This is based on temperature rise of conductors using the IEEE 738-2006 formula, which takes into account heat gain due to solar irradiation and ac resistance and heat loss due to radiation and convection. A copy of the paper is attached at Annexure - IV. He stated that this should be used so that there are no frequent trippings due to operation of SPS, and trippings take place only when warranted. It was stated that the time delay on the SPS on Gwalior-Agra 765 KV line was 10 seconds. A copy of the flow over 24 hours on one circuit of Gwalior-Agra 765 KV line, as well as the total power flow from Western to Northern Region, provided, as requested, by POSOCO, is shown in Annexure – V.

9.	POSOCO stated that in view of certain protection systems being unreliable and no reserves being available, the NRCE may issue guidelines taking this into account.  Chairperson, NRCE, Sub-group stated that safety and security of the grid was paramount. It would be ensured that power is transferred to the extent possible in a reliable manner.   

10.	Summing up, the following decisions were taken:-

i. Feasibility of using the auto insertion of the FSC in on Bolangir-Jeypore section in Eastern Region may be explored. 

ii. FACTS devices like phase shifters should be used to transfer power from heavily loaded lines to lightly loaded lines in a corridor, for optimum utilization of existing assets.

iii. The possibility of adding another circuit in parallel with 400 KV Maithon RB – Maithon D/C line, within Eastern Region, may be explored, keeping in view the overall transmission system development

iv. Since power flow fluctuates in the tie-lines, the SPS, which is used for preventing thermal overloading of the tie-line, should not operate instantaneously but with a time delay, considering the operational emergency rating.

v. It was decided that the SPS of Gwalior-Agra 765 KV D/C line, should be set in accordance with tripping of one circuit of Gwalior-Agra 765 KV line, rather than loading of the line. This would be put up to NRCE for vetting. Moreover, since this is a critical line, a redundant SPS could be provided with separate CT input, separate communication channel and separate loads for load reduction, but 
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