Working with degraded power plants and outdated system
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Thermal station Guddu uses medium calorific raw gas from Mari and Kandhkot. Due to poor maintenance of the power stations, GENCOs have lost nearly one-third of their capacity and nearly 17 per cent of their thermal efficiency due to plant degradation. — File Photo
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THE volatile energy supplies, extended hours of loadshedding along with rising electricity costs have brought into limelight the performance of Wapda’s thermal power stations, most of which are obsolete, inefficient and unreliable.

While no tangible progress has been witnessed in the recent years in improving their performance, a lot of data has nevertheless come to the fore, for identifying problems and their possible solutions.

In a detailed study conducted on behalf of the US-based Advanced Engineering Associates International, sponsored by USAID, a local firm Hagler Bailly Pakistan has identified mismanagement, poor maintenance and substandard quality of fuel as few of the key problems, which result in the malfunctioning of the Wapda-run power stations.

Apparently, resolution of problems at these power plants alone could significantly bridge the demand supply gap, which if synchronised with improvements in the distribution network, could further overcome power shortages.

There are three major generation companies of Wapda — Jamshoro, Muzaffargarh and Guddu. All the steam units of thermal power station at Jamshoro and Muzaffargarh are dual fuel plants having gas and residual fuel oil (RFO) firing facilities except one unit of Jamshoro that has only fuel oil firing capability.

However, these plants are operating on furnace oil due to shortage of natural gas.

Thermal station Guddu uses medium calorific raw gas from Mari and Kandhkot. Due to poor maintenance of the power stations, GENCOs have lost nearly one-third of their capacity and nearly 17 per cent of their thermal efficiency due to plant degradation.

About financial and administrative issues, the study concluded that managements of GENCO plants have limited financial autonomy to take independent decisions while payments to Gencos are not made on time, resulting in deferment of maintenance routines — a major reason behind plant output and efficiency degradation.

Approval process for procurement of spare parts and services  through international tendering is cumbersome and time-consuming. It takes an average 18 months from initiating the tendering process to procuring spare parts and services from international sources. Too much time is consumed in preparation of tender documents, advertisement notices and evaluation of tenders, tender awards and inspections, and manufacturing and transportation of goods.

The study noted that the best industry practices were not observed in financial management of the power plants and important financial instruments such as a maintenance reserve fund to cater for the financial needs of plants’ maintenance cycles were not available. Likewise, plants were running in manual mode in the absence of modern monitoring and control systems.

Moreover, most of the instrumentation are analogue in nature with the readings recorded manually. Limited data is organised in electronic form, limiting the chances to carry out meaningful analyses on plant performance and identifying the problem areas. Vital on-line analyses necessary for optimisation and control of plant operation are also missing.

The absence of performance evaluation standards and an on-line integrated management information system (MIS) severely limit the ability of the management to take prompt decisions.

On top of that the plants are suffering from overstaffing with majority of staff working without specialised industrial training to perform their duties. Inventory control system is primitive and in certain instances not operational that results in un-optimal inventory levels, causing a direct financial burden in the form of working capital.

Also, Gencos lacked any performance based on human resource management systems to promote efficiency and competition.

Simple housekeeping and safety measures such as firefighting facilities are inadequate and completely missing in certain cases.

As a result, the average capacity degradation at Jamshoro was found to be 32 per cent compared with a maximum degradation of 40 per cent and a minimum degradation of 23 per cent. The average drop in the net efficiency at this station was about 20 per cent from the designed capacity efficiency..

At Guddu, the average availability of the units tested under the study at power station is in excess of 95 per cent but if this availability is corrected for lost output of the plant owing to degradation, the availability factor would drop by about 30 per cent, quite low from industry standards.

Thermal station at Muzaffargarh is operating with an overall capacity  degradation of around 40 per cent. Capacity degradation for the units varied between  20-63 per cent. The power station faced an overall degradation of around 18 per cent in its net efficiency. The average availability of the power station was in 80 and 62 per cent in fiscal year 2010 and 2011.

The availability of Muzaffargarh plant would also drop by 40 per cent if corrected for lost output of the plant. The report said the auxiliary consumption and energy sent out on many units could not be measured with accuracy due to indiscrete or absent metering.

None of the fuel samples complied with Pakistan Standard and Quality Control Authority (PSQCA) specifications for residual fuel oil. High specific gravity values were obtained due to higher water contents. Only one sample met the standard calorific value. Moreover, the low calorific value up to 8.5 per cent below the minimum permissible limit was observed due to high specific gravity, water and ash contents.

Also, the discrete measurement of fuel supplied and energy generated and sent out for each unit of the plant was found to be inadequate as no credible measurement system was available for RFO received from the supplier and fed to the installed units from the storage facilities of the plant. The same applied to the natural gas supplied and consumed at Guddu power station. At Guddu, the gas supplied to residential colony was not measured. Measurement instruments were either not calibrated, non-functional, or absent.

Moreover, no uniform standards were followed for measurement of energy output. Auxiliary supply was not discrete or fully measured for each unit resulting in inappropriate accounting of auxiliary consumption. Testing quality and procedures adopted by plants’ internal laboratories were also found to be highly questionable as they lacked transparency and quality control.

GENCO managements were generally forced to delay the overhauling of the plants, leading to the plant break-downs. This was generally due to the refusal of shut-down time by political bosses, delay in payments against power sales and also in procurements of parts and services for plants’ major overhauling.

The study recommended a third party RFO testing mechanism to ensure quality of fuel, envisaging penalties and correction in price for supply of substandard oil. It also called for considering to bring independent management under a performance based operation and maintenance contract based on a structure of incentives and penalties linked to the performance of the power stations.

The terms and conditions of the O&Mcontract should be designed in a manner to make the contractor responsible for injecting investment for rehabilitation of the units and bringing in highly trained and experienced senior managers. The contractor should also be given extended authority to reward and motivate employees and to take disciplinary action along with adjusting the size of the workforce.

