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Self- Monitoring Manual for Energy Generating Plants

1. Introduction

The Egyptian Pollution Abatement Project (EPAP) sponsored by FINIDA has assigned Egyptian consultants for the task of developing self- monitoring manuals for utilities common to various industrial sectors. Self- monitoring manuals for the following sectors have been developed:

· Food Industry with specific reference to the five sub-sectors of Dairy products, Vegetables and Fruit processing, Grain Milling, Carbonated Beverages and Confectionery.  

· Pulp and Paper Industry

· Metallurgical Industry with specific reference to the two sub-sectors of Iron and Steel and Aluminum.

· Engineering Industry

· Textile Industry.

EPAP realized that there are other issues common to all sectors and  that deserve in-depth investigation in separate cross-cutting manuals. Egyptian and Finnish consultants were assigned to the task of developing manuals that deal with the inspection and self-monitoring of:

· Energy Generating Plants

· Hazardous wastes

· Wastewater treatment plants

Energy generating plants represent an important component common to most industrial sectors. This manual presents the self- monitoring guidelines of energy generating plants including the fuel line (storage, supply and combustion) as well as the water line (intake, treatment, supply and steam distribution).

1.1 Objectives of the Manual

With respect to the Energy generating plants, there are two distinct manuals, one for inspection and the other for self-monitoring. The description of the industry, pollution data and relevant environmental laws are similar in both manuals. Each manual is cross-referenced to the General Guidelines previously developed to avoid undue repetitions.

This manual is intended for use as a supplement to the sector specific manuals. It provides vital information about the operation of the different types of energy generating plants. It also identifies the sources of pollution and describes means to minimize pollutant release. Self-monitoring activities are linked to the sources of pollution with respect to compliance monitoring. Monitoring of process operation parameters is also discussed.

1.2 Organization of the Self- Monitoring Manual 

The first chapter represents an introduction to the whole project and chapters two to four deal with the energy generating plants and their environmental impacts. The description of energy generating plants is presented in chapter 2. Chapter 3 describes the potential sources of pollution and the various emissions, effluents and solid wastes generated from the different operations.

Chapter 4 describes the environmental and health impacts of the various pollutants, whereas chapter 5 gives a summary of the articles in the Egyptian environmental laws relevant to steam generating plants. Chapter 6 gives examples of pollution abatement techniques and measures applicable to these plants. Chapter 7 illustrates the SM definitions and its link to the EMS, whereas chapter 8 describes the planning phase of SM and the types of collected data.

The SM activities are described in chapters 9 to 12. Chapter 9 is concerned with monitoring of inputs and outputs whereas chapters 10 and 11 are devoted to the operations control and compliance monitoring respectively. Chapter 12 describes how to use the SM outputs.  
1.3 Using the Manual 

The self-monitoring manual for Energy Generating Plants is not meant to be used alone. Energy Generating Plants are part of the industrial facility and their self-monitoring plan will usually be part of that of the facility. 

Developing the SM plan for energy generating plants requires studying the technical aspects related to the operation of these units (combustion requirements),  the softening of the boiler feed water, the steam distribution network and the fuel supply line. Chapter 2  and 3 of the manual present the most important technical information relative to energy generating plants. 

Site specific information about plant location and final wastewater receiving media will be important to determine the applicable laws and regulations. 

1.4 Background

Various types of boilers have been developed along the years, starting with the simple cylindrical shell-type boiler heated by a flame applied to the outer surfaces. In selecting a boiler, or in designing one, thermal, hydraulic, and structural factors, as well as fuel and its associated fir​ing equipment must be reviewed for the application on hand.

Because of the variety of boiler systems and boiler types that exhibit different problems, it is appropriate to review briefly such terms as boilers; steam generators; critical-pressure boilers; low-pressure, high-pressure, steam, and hot-water-heating boilers, and hot-water-supply boilers, as well as some jurisdictional requirements.

The following definition of boilers is usually found in government laws and codes on boilers in reference to installation or re-inspection re​quirements as well as license for operating this type of equipment.

A boiler or steam generator is a closed pressure vessel in which a fluid (water in most cases) is heated. If the water is heated for the purpose of obtaining hot water then is boiler is defined as a hot-water boiler. If the water is heated to generate steam (wet, saturated, or superheated) under pressure then the boiler is referred to as steam generator. The energy is supplied to the water by the application of heat resulting from the combustion of fuel (solid, liquid, or gaseous) or by the use of electricity or nuclear energy. Heat is transferred to the water through the heating surfaces. 

Annex A-1 presents the boiler related terminology.

The operation, maintenance, and inspection of boiler plants require the continuous service of well-trained technical people. The development in control technology and measuring devices has made it necessary for the operators to be familiar with modern boiler controls that are based on an integrated system involving the following parameters:

· Load flow for heat, process use, or electric power generation.

· Fuel flow and its efficient burning.

· Airflow to support proper and efficient combustion with minimal combustion generated pollution.

· Water and steam flow rate to follow the variation in load.

· Exhaust flow rate of products of combustion to achieve the maximum heat gain from fuel.

In addition to that, highly automated plants require the knowledge of how the system works to produce the desired results and what to do to make it perform according to design. However, manual operation may still be required under emergency conditions, which is why a knowledge of the differ​ent "loops" of a boiler system will assist the operator to restore condi​tions to normal much faster. If a boiler system is out of limits, then with the access of modern measuring devices, instruments, and computers, skilled personnel must trace through the system to see if the problem is in the measuring instruments or if a component of the system has had an electrical or me​chanical breakdown. Annex (A-2) presents basic definitions for valves, controls and fittings, whereas rating terminology is presented in annex (A-3).

Stack height is an important parameter for the operation of the boilers. Its function is to supply draft for exhaust gases. Annex (B) shows how to calculate the minimum stack height necessary for optimum operation. Stack height is also regulated for environmental purposes, by law 4/1994. 
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