“Regulatory issues from India’s massive grid collapse” (S L Rao)

India’s Northern Grid collapsed on two occasions on successive days in early August. It was quickly restored but the collapse is of great concern. On the second occasion the collapse cascaded into other regions- the East and the North East, affecting half the population of India-almost 600 million residents. Of course perhaps 40% of the Indian population is not connected to electricity anyway because it cannot afford the cost. But a major part of the country was affected.  

The last such collapse took place last in January 2001, in the Northern Grid. The reasons then were established by the central electricity regulatory commission which called an emergency hearing. It was mid-winter when demand is low (practically no home in India uses electricity for heating homes). One state, Uttar Pradesh had not maintained its transmission lines which were unable to take the redirected demand load. The result was a surge in supply to other states in the region. 

The premier generating company, the National Thermal Power Corporation, owned by the central government, meanwhile was sending as much electricity as it could generate, into the Grid. NTPC was earning incentives on generation above a plant load factor of 64%. However, they had for some time been generating at 80% and above, and would have lost considerable incentive income if they had backed down. 

Each state had well-equipped load dispatch centres. There was similarly one for the Northern region. These were the first level regulators who had to monitor the frequency in the system and warn users and generators if their withdrawals or supplies went to levels that were well beyond the norm of 50 Hz. If necessary they had to disconnect customers and in the case of the regional dispatch centre, whole states, or ask generators to back down because frequency was rising (in the 2001 example). Obviously this did not happen. Radial lines, governors and under frequency relays were there to island portions of the Grid when there was a problem and thus avert a collapse of the Grid. But they did not swing into action to segregate portions that were at fault. They do so when well maintained and free to take action. 

Organizationally the state load despatrch centres have been controlled by the state government owned electricity boards in each state. The regional load dispatch centre is owned by Power Grid Corporation, the central government owned monopoly for interstate transmission. Governments if they wished could countermand decisions taken by the Dispatch Centres for smooth functioning of the Grid. This could enable governments to prevent disconnections for their own political or other reasons. 

   The CERC in 2001 warned all concerned against a repetition. The incentive scheme for generation was changed immediately to 80% plant load factor, would subject to periodic review. A day-ahead forecasting system was introduced so that all large users or generators had to give forecasts at fifteen minute intervals with flexibility to change at two hours notice. Deviations from forecast by anybody that resulted in a change in the frequency by a given margin were to be penalized. This penalty (the unscheduled interchange (UI) charge) became a price paid by states that overdrew in relation to forecasts. 

State governments were not willing to make the load dispatch centres independent of their electricity boards. Nor was the central government willing to make the regional load dispatch centres independent. This made the ultimate answer of disconnection to frequency variation, problematic to use if governments did not wish it.

   In 2001 the measures taken after the collapse by the CERC, stabilized Grid frequency into a narrower range than hitherto. No Grid collapse occurred till 2012. However, demand was surging, while generation was not growing as fast mainly due to the bankrupt status of the principal buyers, the state electricity boards. At the same time the system was growing more complex, with electricity trading through exchanges, mandatory open access to any supplier in the country for users above 1 MW, and increasing number of private players.   

This was the overall context in which grid collapse in the Northern Grid occurred in the summer of 2012. Power supplies were  inadequate, failure of the monsoon affected hydroelectric supplies, coal shortages hampered thermal generation, Uttar Pradesh state electricity board was unable to pay bills of suppliers who backed down generation, electricity for pumping water for sowing was urgently required, and a hot summer raised demand for electricity. Some of these factors on the demand side also applied t Punjab and Haryana. All were overdrawing in relation to forecast and availability of electricity. 

Protective mechanisms like under frequency relays and governors were either not functioning or not allowed to function and isolating parts of the state did not occur. The regional load dispatch centre reported to the CERC that there was overdrawing, frequency was fluctuating and the Grid was at risk. Regulation by state and regional load dispatch centres did not occur. While the reasons are not yet known, it may have to do with instructions from concerned governments.           

A major link between the Western and Northern Grids was weak and power from the West was being diverted along other lines in the East which got overloaded. Disconnecting a state from the Grid may have been impractical since it could have led to a general collapse as the relevant lines through which the electricity flows, were crucial to the rest of the Grid. 

Thus poor maintenance of the automatic protectors of the Grid (under frequency relays, radial lines) was poorly maintained and being under state government control, could have been prevented from functioning. 

As the lines in the states of Uttar Pradesh and Bihar started tripping under the heavy diverted loads, other parts also started to island themselves. This probably is true of the Western region, and also generating stations that feared damage to equipment because of sharp swings in frequency. 

In a way the cascading of portions of the grid and of generating stations shutting down for self-protection must have protected many crores of rupees worth of expensive power equipment. It also caused considerable inconvenience to customers. 

As the Grid has got more integrated, there is growing need for all the equipment for preventing adverse effects of surges in electricity, to be maintained properly. It is essential that all the transmission lines are regularly maintained and there may be need for a regulatory mechanism (perhaps in the load dispatch centre) for the purpose. 

Load dispatch centres as the regulator should be completely neutral and independent from influence by distribution enterprises, generating companies and their owners. In India this demands that all state load dispatch centers are separated from the state electricity boards and the state governments. Similarly the regional load dispatch centres and the national load centre should be separated from Power Grid Corporation (a central government owned company) and the central government. Perhaps they could be under the jurisdiction of the CERC. Until state electricity regulatory commissions in India are staffed by truly independent members and not ex-bureaucrats and government servants, the state regulatory commissions may not be able to play this role in relation to the state load dispatch centres. In the interim they might be made to report to the regional load dispatch centres under the CERC. 

Finally there is the issue of remunerative tariffs for electricity. State regulatory commissions under the influence of state governments have kept tariffs below costs. This has made almost all government owned distribution enterprises bankrupt but for the financial backing of the state governments. Poor tariffs lead to low generation investments and (as happens in Uttar Pradesh for instance) in the unwillingness of generators to supply. The state commissions must be compelled to allow remunerative tariffs. The recent order of the Appellate Tribunal may ensure this. (1302)

