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[bookmark: _Toc394480095]User’s guide for grid analyzer
[bookmark: _Toc344458932][image: ]An analyzer allows you to measure all the necessary: voltage, current and power parameters for a full diagnosis of an electrical installation. It provides you capture and record all the parameters, transients, alarms and wave forms simultaneously to have a complete knowledge of the installation or equipment under study with a simple and easy use.
1.1. [bookmark: _Toc394480096]How to switch on the analyzer:
Firstly, even before pushing the power button it is important to know the basic data :
1. The analyzer has two different kinds of connection:
· Connection to the network: It is very important to charge the intern battery of the equipment for being allowed to use it in the field.
· USB connection to PC: It is the way to download the information registered by the analyzer from it to the computer.
2. [image: ]There are several sorts of sensor you can use depending on what you need to measure:
· You have 4 current inputs where you have to connect the current sensors. These could be one or other depending on what do you need to measure. The most important ones are:
· Clamp meter for measuring moderate intensity (up to 400 A) in AC, no cables very large section. You have 4 voltage inputs where you have to connect the voltage sensors.
· Amflex for measuring high intensity (up to 6.000 A) in AC, cables of very large section.
· Clamp meter DC:  for measuring intensity in direct current.
· You have 4 voltage inputs where you have to connect the voltage sensors.
 (
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Image 1.- Main characteristic of an analyzer
1.2. [bookmark: _Toc394480097] Configuration parameters:
Once you have switched on the analyzer, you’d better follow a few simple steps to set the main parameters from the SETUP screen and with the help of the display modes of the keyboard. The keyboard is divided into easily identifiable zones and the keys, which are clearly identifiable by their shapes, positioning and pictogram, make mastering the instrument’s functions rapid and easy.
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Image 2.- Main characteristic of an analyzer
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Image 3.- SETUP Screen
	[image: ]
Image 4.- Colours display


Within the SETUP Screen you can modify the following parameters of the equipment which are the basic ones:
· DATE/TIME: You have to adjust if is necessary the time and the date of the instrument. It’s important to know when a certain event happens when you analyze the data in the whole period of measurements.
· COLOURS: Select different options about the colour assigned to the power lines in both current and voltage. (Image 5)
· ELECTRICAL CONNECTION: This is one of the most important steps. You have to choose the type of electrical configuration you need to make according to the kind of installation you have: a single-phase or triphase voltage measure. The selected option is displayed in bold, if you wanted to change it you´ll have to use the cursors to choose other one. (Image 5)
· SENSORS AND RATIOS: After select the configuration of the net of your installation, done in the previous item, you have to select which sensors you have connected to the analyzer. 

	[image: ]
Image 5.- Connections screen
	[image: ]
Image 6.- Ratios and sensors screen


Now, you have just configured the main parameters of the analyzer. Therefore, the next step is that you have to check that all work properly and the sensors make a correct measure of the different parameters to measure.
To check you are prepared to make right measurements, in the following points you find out how to do it with a simple explanation:
[image: ][image: ]“GRAPH” button: You can check the different voltages measure which appear in the right side of the screen. Obviously, if the network configuration was single-phase you’ll only have one value of voltage. In this mode, three types of representations are possible: graphic, table and vectoral:
· 3U: Line voltage
· 3V: Phase voltage
· 3A: Current 
· L1, L2 and L3: The three power lines with all the values measurable.
· N: neuter line

Image 7.- Graphic and table representation 
[image: ][image: ] “POWER” button: You can check the power and energy, and check if you have installed in the right direction the current clamp meters, too. There is an arrow drawn in the current clamp indicating the direction in which the clamp should be placed, which is in the current flow. If you had negative values in one or more of the lines, you’ll have to change the direction of the clamp of each line which has negative value. 
Image 8.- Graphic and table representation
You can see the results of the three lines together, line by line or the sum of the three lines, selecting the option you need at the right side of the screen.

1.3. [bookmark: _Toc394480098]Start of the measures: 
 (
BARGRAP
H
)[image: ]“RECORDING” button: Pressing this button appears this screen. At this moment, you need to check that you have enough memory card to record the new measurements. Note that a bargraph located at the top of the window gives the total recording period, programmable recording period and storing rate.
[image: ]When you create a new recording you have to program four variables:
· START: It is when the period of measurements starts. You have to enter date and time.
·  (
VARIABLES
)END: It is when the period of measurements finishes. You have to enter date and time.
·  (
STAT
US
 
MESSAGE RECORDING
)PERIOD: Depending on if the process you want to measure is regular or not, you have to choose the term to make the recordings. It goes from 1 second to 10 minutes. In case you select a non-viable period of time, a message will appear in the window saying “INSSUFICIENT MEMORY”
· NAME: Insert a name for the new recording using the cursors keys. Try to use a name which allows you recognize what has been recorded.
Status Message Recording: When the date and time when you have to start recording data does not match whit the analyzer ones, a message stating "Recording pending" appears and when he started to record data "Recording in progress"

1.4. [bookmark: _Toc394480099]Saved data:
To save the data you have just recorded is necessary, or to switch off the analyzer or to wait for the recording is finished. Before consider finished the process, restart the machine and check that the recording is actually made.







[bookmark: _Toc357606484][bookmark: _Toc394480100]Measuring methodology
This methodology will help the auditors in the execution of the measurements developed by the grid analyzer. The measuring units must be strictly respected, but the measuring time is approximated. The auditor will decide when the measuring time can be shorter or longer. The auditor will also have to take the decision on each particular situation, for example when a whole process is not directly connected to an electricity box so measures should be done directly in the machine, etc.
Remember to follow the same breakdown of processes in each subsector. Of course, the measurement methodology is referred to each process, but it could means one machine of the process, the overall process, or two processes. The auditor should, later on, make the corresponding calculations and breakdown of the measurements to obtain the consumptions per process.
During the measuring development, the grid analyzer will take be configured to record energy consumptions:
· Every 5 seconds, for measurements up to 2 hours.
· Every 1 minute, for measurements longer than 2 hours.
However, the configuration of the grid analyzer will be decided by the auditor taking into account the grid analyzer capacity (available memory) to record measurements.

1.5. [bookmark: _Toc394480101]Olive oil mills
[bookmark: _Toc394480102]Reception
Measuring unit: kWh/ton
Time: at least 2 hours.
Methodology: Put grid analyzer in the electrical box in the reception electrical grid. Measure during 2 hours in the olive reception. It is necessary to control how much olive has been received during this time. After that, calculate the indicator kWh/ton. The total energy consumption will be calculated with the total annual olive received.
Pay attention to: Be sure that all reception devices are connected to the same electrical line. In case that it had several electrical lines in reception phase, measure in all of them and establish the indicator for all of them. Cleaning processes will be included in this “reception” process as well. Final result will be the sum of all them. Request help to maintenance operator to put the grid analyzer.

[bookmark: _Toc394480103]Grinding
Measuring unit: kWh/ton
Time: at least 2 hours
Methodology: Put grid analyzer in the electrical box in the grinding electrical grid. Measure during 2 hours this process. It is necessary to control how much olive has been grinded during this time. After that the indicator kWh/ton can be calculated. The energy consumption will be determined by the total olive grinded during one year.
Pay attention to: Be sure that the grind will be operating during this time (2 h). Request help to maintenance operator to put the grid analyzer.

[bookmark: _Toc394480104]Churning and mixing
Measuring unit: kWh/ton
Time: at least 2 hours.
Methodology: This process is not necessary to be measure due to main energy consumption is thermal.
Pay attention to: Remember to do the inventory of the electrical engines that are installed in this phase.

[bookmark: _Toc394480105]Horizontal centrifugation
Measuring unit: kWh/ton
Time: at least 1 day.
Methodology: Put grid analyzer in the electrical box in the centrifugation electrical grid. Measure during at least one day this process. It is necessary to control how much olive has been centrifuged during this time. After that the indicator kWh/ton can be calculated. The energy consumption will be determined by the total olive centrifuged during one year.
Pay attention to: It is probably that several centrifugation machines will be operating so pay attention that the line you are measuring control all machines. Request help to maintenance operator to put the grid analyzer.

[bookmark: _Toc394480106]Vertical centrifugation
Measuring unit: kWh/ton
Time: at least 1 day.
Methodology: Put grid analyzer in the electrical box in the centrifugation electrical grid. Measure during one day this process. It is necessary to control how much olive has been centrifuged during this time. After that the indicator kWh/ton can be calculated. The energy consumption will be determined by the total olive centrifuged during one year.
Pay attention to: It is probably that several centrifugation machines will be operating so pay attention that the line you are measuring control all machines. Request help to maintenance operator to put the grid analyzer.

[bookmark: _Toc394480107]Storage
Measuring unit: kWh/m3
Time: at least 1 day.
Methodology: In this phase the main energy consumption devices are engines for pumping and heating production (air heater). Measure storage energy demanded in heating and extrapolates it to the total annual days that are necessary to maintain the olive oil.
Pay attention to: Thermal energy demanded in this process will be also taken into account within energy consumption of the boiler (thermal production).

[bookmark: _Toc394480108]Lighting
Measuring unit: kWh
Time: inventory.
Methodology: It will not be necessary to measure it. The auditor will do the total lighting inventory and ask to maintenance technician about how many hours are switched on the lamps.
Pay attention to: Consider that several lamps (gas discharge) have also auxiliary devices (balast) so determinate also the power of these balasts. Pay attention to the lifetime of lamps. Gas discharge lamps increase power demand along their lifetime, so a correction factor that increase 10% of demanded power over the power indicated in the characteristics’ plate should be considered.

[bookmark: _Toc394480109]Other
Measuring unit: kWh
Time: From the difference between measurement and electricity bill.
Methodology: This consume will be calculated by the difference between the yearly electricity bills and the total energy consumption obtained by our measurements,
Pay attention to: -

[bookmark: _Toc394480110]Thermal production:
Measuring unit: -
Time: inventory.
Methodology: Not necessary to measure. Request last fumes analysis and check values.
Pay attention to: Do the inventory of the boiler and its characteristics.

1.6. [bookmark: _Toc394480111]Wineries
[bookmark: _Toc394480112]Reception
Measuring unit: kWh/ton
Time: at least 2 hours.
Methodology: Put grid analyzer in the electrical box in the reception electrical grid. Measure during 2 h in grape reception. It is necessary to control how much grape has been received during this time. After that the indicator kWh/ton can be calculated. The total energy consumption will be calculated with the total annual grape received.
Pay attention to: Be sure that all reception hoppers devices are connected to the same electrical line. In case that it had several electrical lines in reception phase, measure in all of them and establish the indicator for all of them. Final result will be the sum of all them. Request help to maintenance operator to put the grid analyzer.

[bookmark: _Toc394480113]Pressing
Measuring unit: kWh/ton
Time: two complete pressing processes.
Methodology: Put grid analyzer in the electrical box in the pressing electrical grid. Measure during 2 pressing processes. It is necessary to control how much grape has been pressed during these two processes. After that the indicator kWh/ton can be calculated. The total energy consumption during one year will be determined by total annual grape pressed.
Pay attention to: In the case of pneumatic presses: in some cases the pneumatic compressor can be installed in the same press, and in other cases the air compressed production is done by a big compressor located in other part of the cooperative’s facilities. In the first case that both devices are together: measure only in the electrical press line. In the other case you may do two measures: the first one in the press and the second one in the line of the pneumatic compressor. Pay attention that all measures may to be done during a pressing process so the auditor will have to measure the first time in the press machine during a pressing process and the second time the auditor will have to measure in the pneumatic compressor during another pressing process. The auditor should do this work two times (in total, it will be necessary 4 pressing processes) and calculate the average consumption of one pressing process (machine + compressed air). Request help to maintenance operator to put the grid analyzer.

[bookmark: _Toc394480114]Cool production for fermentation
Measuring unit: kWh/m3
Time: at least 1 day.
Methodology: Put grid analyzer in the electrical box in the cooling electrical grid. Measure during at least 1 complete day. It is necessary to control how much wine has been received in fermentation tanks during the measuring time. After that the indicator kWh/m3 can be calculated. The total energy consumption will be determined by the total yearly wine production.
Pay attention to: Be sure that all cooling machines are connected to the same electrical line. In the process you should not measure directly in the machine because it is very probably that several cooling machines are installed. Request help to maintenance operator to put the grid analyzer.

[bookmark: _Toc394480115]Pumping
Measuring unit: kWh/m3
Time: one complete process of filling the tank.
Methodology: Put grid analyzer in a pump. Measure the process of filling one tank completely. Establish the indicator and relate the total energy consumption with the total wine that has been pumped during one year.
Pay attention to: In the cooperatives there will be several pumps. The auditor should choose one of them that will be representative (ask to maintenance technician about what is the more commonly used pump). Request help to maintenance operator to put the grid analyzer.

[bookmark: _Toc394480116]Bottling
Measuring unit: kWh/bottle
Time: at least 2 hours.
Methodology: Put grid analyzer in the bottling plant. Measure the overall plant as a unique machine. It is necessary to control how many bottles have been filled during these 2 hours. Establish the indicator and relate the total energy consumption with the total number of filled bottles during one year.
Pay attention to: Try to put grid analyzer during a period of time in which bottling production chain will not stop. Request help to maintenance operator to put the grid analyzer.

[bookmark: _Toc394480117]Lighting
Measuring unit: kWh
Time: inventory.
Methodology: It will not be necessary to measure it. The auditor will do the total lighting inventory and ask to maintenance technician about how many hours are switched on the lamps. 
Pay attention to: Consider that several lamps (gas discharge) have also auxiliary devices (balast) so determinate also the power of these balasts. Pay attention to the lifetime of lamps. Gas discharge lamps increase power demand along their lifetime, so a correction factor that increase 10% of demanded power over the power indicated in the characteristics’ plate should be considered.

[bookmark: _Toc394480118]Others
Measuring unit: kWh
Time: From the difference between measurement and electricity bill.
Methodology: This consumption will be calculated by the difference between the yearly electricity bill and the total energy consumption obtained by our measures.
Pay attention to: -




1.7. [bookmark: _Toc394480119]Fruit and vegetables processing plants
[bookmark: _Toc394480120]Reception
Measuring unit: kWh/ton
Time: at least 2 hours.
Methodology: Put grid analyzer in the electrical box in the reception electrical grid. Measure during 2 h in fruit or vegetable reception. It is necessary to control how much fruit or vegetable has been received during this time. After that the indicator kWh/ton can be calculated. The total energy consumption will be calculated with the total annual fruit or vegetable received.
Pay attention to: Be sure that all reception devices are connected to the same electrical line. In case that it had several electrical lines in reception phase, measure in all of them and establish the indicator for all of them. Final result will be the sum of all them. Request help to maintenance operator to put the grid analyzer.

[bookmark: _Toc394480121]Cleaning and drying
Measuring unit: kWh/ton
Time: at least 2 hours.
Methodology: Put grid analyzer in the electrical box in the cleaning and drying electrical grid. Measure during 2 h in fruit or vegetable cleaning and drying line. It is necessary to control how much fruit or vegetable has been received during this time. After that the indicator kWh/ton can be calculated. The total energy consumption will be calculated with the total annual fruit or vegetable received.
Pay attention to: Be sure that all reception devices are connected to the same electrical line. In case that it had several electrical lines in cleaning and drying processes, measure all of them and establish the indicator for all of them. The final result will be the sum of all them. Request help to maintenance operator to put the grid analyzer.

[bookmark: _Toc394480122]Packaging
Measuring unit: kWh/ton
Time: at least 2 hours.
Methodology: Put grid analyzer in the electrical box in the packaging electrical grid. Measure during 2 h in fruit or vegetable packing line. In this line, the main installed machines will be transport belt and packing machines. Control how much fruit and/or vegetables have been packed during this period of time.
Pay attention to: Request help to maintenance operator to put the grid analyzer.

[bookmark: _Toc394480123]Cooling storage
Measuring unit: kWh/ton
Time: at least 1 day.
Methodology: Put grid analyzer in the electrical box in the cooling electrical grid. Measure during at least 1 complete day. It is necessary to control how much fruits and vegetables were inside the cooling chamber during this time. After that the indicator kWh/ton can be calculated. The total energy consumption will be determined by total yearly fruit or vegetable production.
Pay attention to: Be sure that all cooling machines are connected in the same electrical line, in this process the auditor should not measure in the machines because it is very probably that there are several cooling machines. Request help to maintenance operator to put the grid analyzer.

[bookmark: _Toc394480124]Lighting
Measuring unit: kWh
Time: inventory.
Methodology: It will not be necessary to measure it. The auditor will do the total lighting inventory and ask to maintenance technician about how many hours are switched on the lamps.
Pay attention to: Consider that several lamps (gas discharge) have also auxiliary devices (balast) so determinate also the power of these balasts. Pay attention to the lifetime of lamps. Gas discharge lamps increase power demand along their lifetime, so a correction factor that increase 10% of demanded power over the power indicated in the characteristics’ plate should be considered.

[bookmark: _Toc394480125]Others
Measuring unit: kWh
Time: From the difference between measurement and electricity bill.
Methodology: This consumption will be calculated by the difference between the yearly electricity bill and the total energy consumption obtained by our measures.
Pay attention to: -



1.8. [bookmark: _Toc394480126]Animal feed factories
[bookmark: _Toc394480127]Reception and elevation of raw materials (only cereals)
Measuring unit: kWh/ton
Time: at least 2 hours.
Methodology: Put grid analyzer in the electrical box in the raw materials reception and elevation grid. Measure during 2 hours. It is necessary to control how much raw material has been received and elevated during this time. After that the indicator kWh/ton can be calculated. The total energy consumption will be calculated with the total annual raw materials received.
Pay attention to: Be sure that all reception devices are connected to the same electrical line. In case that it had several electrical lines in reception phase, measure in all of them and establish the indicator for all of them. Final result will be the sum of all them. Request help to maintenance operator to put the grid analyzer.

[bookmark: _Toc394480128]Dosing and mixing (weighting processes and equipments to add molasses)
Measuring unit: kWh/ton
Time: at least 2 hours.
Methodology: Put grid analyzer in the electrical box of the dosing and mixing processes grid. Measure during at least 2 hours. It is necessary to control how much material has been weighted, dosed and mixed during this time. After that the indicator kWh/ton can be calculated. The total energy consumption will be calculated with the total annual materials weighted, dosed and mixed.
Pay attention to: Be sure that all weighting, dosing and mixing devices are connected to the same electrical line. In case that it had several electrical lines in this phase, the auditor should measure in all of them and establish the indicator for all of them. Final result will be the sum of all of them. Request help to maintenance operator to put the grid analyzer.

8. [bookmark: _Toc394480129]Grinding
Measuring unit: kWh/ton
Time: at least 1 day.
Methodology: Put grid analyzer in the electrical box in the grinding electrical grid. Measure this process during at least 1 day. It is necessary to control how much material has been grinded during this time. After that the indicator kWh/ton can be calculated. Total energy consumption during one year will be determined by total animal food grinded.
Pay attention to: Be sure that the grind will be operating during the measuring time. Request help to maintenance operator to put the grid analyzer.

8. [bookmark: _Toc394480130]Pelletizing
Measuring unit: kWh/ton
Time: at least 1 day.
Methodology: Put grid analyzer in the electrical box of the pelletizing machine. Measure this process during at least 1 day. It is necessary to control how much animal feed has been pelletized during this time. After that the indicator kWh/ton can be calculated. Total energy consumption in this process can be calculated with the total annual animal feed pelletized.
Pay attention to: Be sure that pelletizing machine will be operating during the measuring time. Request help to maintenance operator to put the grid analyzer.

8. [bookmark: _Toc394480131]Auxiliary equipments (compressor, boilers, vacuum, liquids reception, pneumatic installation, transformers, capacitor batteries, fats and molasses elevation,…)
Measuring unit: kWh/ton
Time: depending on each process importance.
Methodology: In principle, it is not necessary to measure these processes. However, if a wrong performance of any process is suspected, or if any of these processes is a big energy consumer (compared with the rest of equipments of the factory), it will be recommended to measure it. Regarding boilers, last fumes analysis must be requested and values should be checked.
Pay attention to: The auditor must do the inventory of these equipments, including the boiler, and its characteristics.


8. [bookmark: _Toc394480132]Packaging (in sacks, bags, or in bulk)
Measuring unit: kWh/ton
Time: at least 2 hours.
Methodology: Put grid analyzer in the electrical box in the packaging electrical grid. Measure during at least 2 hours in the packing line. In this line, the main installed machines will be transport belt and packing machines. Control how much animal feed has been packed during these period of time.
Pay attention to: Request help to maintenance operator to put the grid analyzer.

8. [bookmark: _Toc394480133]Lighting
Measuring unit: kWh
Time: inventory.
Methodology: It will not be necessary to measure it. The auditor will do the total lighting inventory and ask to maintenance technician about how many hours are switched on the lamps.
Pay attention to: Consider that several lamps (gas discharge) have also auxiliary devices (balast) so determinate also the power of these balasts. Pay attention to the lifetime of lamps. Gas discharge lamps increase power demand along their lifetime, so a correction factor that increase 10% of demanded power over the power indicated in the characteristics’ plate should be considered.

8. [bookmark: _Toc394480134]Others
Measuring unit: kWh
Time: From the difference between measurement and electricity bill.
Methodology: This consumption will be calculated by the difference between the yearly electricity bill and the total energy consumption obtained by our measures.
Pay attention to: -




[bookmark: _Toc357606503][bookmark: _Toc394480135]References
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