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Self- Monitoring Manual for Energy Generating Plants

9. Monitoring of Inputs and Outputs

Monitoring of inputs and outputs is necessary for the safe operation of the boiler and for the quality of the produced steam which influences the steam utilization in other operations (e.g. heating, generating energy, ...etc).

The inputs of the energy generating plants include water, fuel, chemicals, greasing oils and electricity. While the outputs include hot water or steam (superheated or saturated). 

9.2 Effect of Boiler Feed Water Quality and Flow Rate

Total dissolved solids is the most important monitoring parameter with regard to feed water quality. High TDS is responsible for scale depositions within the boiler causing a decrease in heat transfer coefficient and consequently in the efficiency of steam generation. High oxygen level in the feed water causes corrosion and in general the oxygen level is an indication of the performance of the deaerator. Feed water flow rate  is related to steam flow rate and blowdown rate and directly affects the water level in the boiler. 

Table (9.1) shows the monitoring aspects for boiler feed water

Table (9.1) Monitoring Aspects for the Inputs

	Inputs
	Monitoring Parameters
	Monitoring Method
	Frequency
	Indications

	Process water
	· Flow rate

· Quality (TDS and oxygen level)
	- Flowmeter

- Conductivity meter
	Once a day
	Blowdown and carry over

	Cooling Water
	· Flow rate

· Temperature
	· Pump capacity

- Thermocouple
	Log book

Continuous
	Cooling Efficiency

	Chemicals
	· Type

· Quantity/ day
	Inventory
	One a week
	WW quality

	Fuel
	· Type

· Consumption rate
	Inventory
	Once a week
	Air pollution and amount of steam produced

	Lube oils
	· Type 

· Consumption rate
	Inventory
	Once a week
	Engine condition


9.3 Effect of Quality and Quantity of Cooling Water for Diesel Generators

There are two important parameters for monitoring cooling water: the flowrate and the temperature. They both affect the cooling rate of diesel generators, which in turn affects their performance. Table (9.1) shows the monitoring aspects for cooling water

9.4 Effect of Monitoring Chemicals and Lube Oils

Chemicals are used for different purposes in energy generating plants:

· As additives to boiler feed water to prevent corrosion.

· As backwash solution for softeners

· As coagulants in water treatment facilities

Monitoring these chemicals helps rationalize their use, find substitutes for some of the hazardous corrosion-inhibitors and minimize their concentration in the generated wastewater.

Lube oils are classified as hazardous and proper management practices should be observed in their handling. Waste oil should be sold to recycling plants for reuse. Table (9.1) shows the monitoring aspects for chemicals and lube oil.

9.5 Effect of Monitoring Fuel

Different fuels have different heating values, as indicated in table (2.3). The heat required to convert water into steam is supplied by fuel combustion. Therefore, the theoretical amount of fuel required to provide this heat can be calculated by heat balance. 

An increase in fuel combustion per kg of steam produced is an indication of combustion efficiency.

9.6 Effect of Monitoring Outputs

Table (9.2) presents the monitoring aspects for the outputs of energy generating plants.

Table (9.2) Monitoring Aspects for the Outputs

	Outputs
	Parameters
	Method
	Frequency
	Indication

	Steam
	· Pressure and/ or temperature
	Pressure gauge and/ or thermocouple

 
	Continuous
	

	Hot water
	· Temperature
	Thermocouple 


	Continuous
	

	Gas turbines and Diesel generators
	· Electricity
	Voltmeter or Ammeter 
	Continuous
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