Proposition of the EOLI data format

1. Introduction

This document aims at defining a protocol for the transfer of data. These data, which can be of various types (date, concentrations, events, comments, etc.) are produced on the plant and are needed by other partners. These data should also feed a database. That is why it is important to normalize the data transfer so that an automatic procedure can recognise the content of a file sent by a data producer. 

The data are transferred through a set of files. Each file contains the measurements that have been performed at the same time.  The length of the files is not fixed; it is up to the data producer to decide. The requested data files can be produced e.g. from the standard Excel files which is presently used to store the experimental measurements.

A priori this protocol is established for manual acquisition, but can be extended to an automatic transfer from the plant to an acquisition centre.

The proposed data format is a first version. 

2. File type and content

All the data should be sent in Excel files whose name should be an indication of the data origin, date and content. These Excel files can be compressed into a zip file if their size is too large to be transferred via email. 

Data origin is the name of the partner who produced the data. This name is followed by the number of the plant. The following names are available:

	Partner
	Beginning of data files

	UNAM
	unam

	IBTech
	ibt

	UU
	uu

	LBE/ INRA
	lbe

	Polimi
	polimi

	ENEA
	enea


Table 1. Beginning of file names from their origin

The second information in the file name is the date of the first data point in the file. The format is ddmmyy_hhhmm (day/month/year_hour/minute).

The last information is the variables that are contained in the file (see paragraph 3 for definition of variable names).

For example, for the plant number 2 of UU, all the data files should start with “uu2”. The file named

uu2-011202_12h45-TOCt-CODs 

contains the data obtained from the 01/12/2002 at 12h45. These data are total TOC and soluble COD in the reactor.

The first reactor of UNAM will provide data files named “unam1”. The file 

unam1-051202_23h00-VSS-TSS

contains the VSS and TSS data.

There can exist 2 types of files. They contain either figures or text, which will be detailed in the two next paragraphs.

The files can contain quantitative measurements:

· Dates, under the format ddmmyy_hhhmm

· Figures (concentrations, temperatures, flow rates, etc…).

The files can contain text (comments):

· Structured ASCII text

3.  The figure files: quantitative records

The first line is a label containing the name and type of data in the column.

The first column of these files must contain the date and time under the format ddmmyy_hhhmm the label is: "date".

The labels for all the possible variables are presented in Table 2. If some measurement were forgotten in this Table, a new label must be proposed and added to Table 2.

Table 2: name of the measured variables

	Name
	Unit
	Meaning

	Temp
	°C
	Temperature inside the reactor

	Temp_heat
	°C
	Temperature inside the heater

	AirFR_in
	l/h
	input air flow rate

	AirFR_out
	l/h
	output air flow rate

	GasFR
	l/h
	output gas flow rate (optional)

	InfluentFR
	l/h
	Influent (liquid) flow rate

	pO2
	%
	percentage of O2

	pCO2
	%
	percentage of CO2

	pH_inf
	-
	pH in the influent

	pH
	-
	pH in the reactor

	rpm
	Rpm
	mixer speed

	SVI
	ml/g
	sludge volume index

	VSS
	mg/L
	volatile suspended solid

	TSS
	mg/L
	total suspended solid

	TKN
	mg/L
	total Kjeldahl nitrogen

	
	
	

	DO
	mg/L
	dissolved oxygen

	TOCt
	mg/L
	total organic carbon

	TOCs
	mg/L
	soluble total organic carbon

	CODt
	mg/L
	total chemical oxygen demand

	CODs
	mg/L
	soluble chemical oxygen demand

	
	
	

	DO_inf
	mg/L
	dissolved oxygen in the influent

	TOCt_inf
	mg/L
	total organic carbon in the influent

	TOCs_inf
	mg/L
	soluble total organic carbon in the influent

	CODt_inf
	mg/L
	total chemical oxygen demand in the influent

	CODs_inf
	mg/L
	soluble chemical oxygen demand in the influent

	
	
	

	NH4
	mg/L
	NH4+ in the reactor

	NH4_inf
	mg/L
	NH4+ in the influent

	NO3
	mg/L
	NO3 concentration in the reactor

	NO2
	mg/L
	NO2 concentration

	CPhenol
	mg/L
	Chlorophenol

	CPhenol_inf
	mg/L
	Chlorophenol in the influent

	ATU
	mg/L
	Allyl Thiourea

	ATU_inf
	mg/L
	Allyl Thiourea in the influent

	
	
	

	
	
	

	
	
	


Example: file unam1-070902_10h34-CPhenol_inf-CPhenol.xls

	date
	CPhenol_inf
	CPhenol

	07/09/02 10:34
	510
	25.4

	08/09/02 02:01
	673.4
	45.3

	10/09/02 16:04
	450
	65.3

	10/09/02 17:12
	618.4
	23.23

	   …
	   …
	   …

	   …
	   …
	   …


4. The text files: record of the events

These files contain texts that can come from two sources: text automatically generated by the monitoring system (alarms, etc) or text provided by an operator (comments). 

4.1. Text automatically generated

The text generated by an automatic procedure (alarm, comments) should follow the general protocol: the first line contains the labels "date automatictext comment". The first column will contain the date and the second one the label of the associated text that should characterise the type of information to be found. Proposed labels can be found in Table 3. The third column is the comment that details the action/alarm, etc.

Table 3: Proposition of used labels for automatically generated text

	Variable
	Name in the file
	Comment

	Alarm detected
	Alarmon
	Specify the nature of the alarm and its cause

	Alarm stopped
	Alarmoff
	Specify who and why the alarm was stopped

	Actuator on
	Actuatoron
	Specify an actuator which is set on

	Actuator off
	Actuatoroff
	Specify an actuator which is set off


Example file  enea1-070902_10h34-automatictext.xls

	date
	automatictext
	comment

	07/09/02 10:34
	Alarmon
	pH too low

	08/09/02 02:01
	Alarmoff
	Alarm manually stopped 

	10/09/02 17:04
	Actuatoron
	Pump dilution on

	10/09/02 17:12
	Actuatoroff
	Pump dilution off

	
	
	

	
	
	


4.2. Human comments

The comments of the operator during an experiment must be detailed and organised so that the data can be optimally exploited. We consider 4 types of human comments; each one is stored in a separated file:

· Modifications

· Maintenance

· Problem
· Dialogue 

A file containing modifications or maintenance operations must have the following structure:

	Variable
	Name in the file
	Author of the comment
	Comment

	Modifications of the plant
	Modifplant
	Who wrote the comment? 
	Detail the modification in the reactor 

	Modifications of the sensors 
	Modifsensor
	
	Detail the modification in the sensors. Specify the variables affected

	Modifications of the actuators
	Modifactuator
	
	Detail the modification in the actuators. Specify the variables affected

	Modifications of the hardware of the supervision system
	Modifhardware
	
	Detail the modification in the hardware.

	Modifications of the software of the supervision system
	Modifsoftware
	
	Detail the modification in the software.

	Maintenance of the plant
	Maintainplant
	
	Detail the maintenance in the reactor 

	Maintenance of the sensors 
	Maintainsensor
	
	Detail the maintenance operation for the sensors. Specify the variables affected

	Maintenance of the actuators
	Maintainactuator
	
	Detail the maintenance operation of the actuators. Specify the variables affected

	Maintenance of the hardware of the supervision system
	Maintainhardware
	
	Detail the hardware maintenance.

	Maintenances of the software of the supervision system
	Maintainsoftware
	
	Detail the software maintenance.


Example file  enea1-070902_10h34-humanmaintain.xls

	Date
	Humanmaintain
	Author of the comment
	Comment

	07/09/02 10:34
	maintainsensor
	Pierre 
	Calibration of the pH meter

	08/09/02 02:01
	modifsoftware
	John
	Change of the control module. Version 5.7 implemented 

	10/09/02 17:04
	modifplant
	Pierre 
	New pipe to improve the plant mixing

	10/09/02 17:12
	modifsensor
	John
	Set-up of a new alkalinometer. Variable alkt and alkp are now measured.

	
	
	
	

	
	
	
	


A file that contains the encountered problems and failures must follow this structure:

	Date
	Appearing date 
	Disappearing date 
	Author
	Symptoms
	Solutions
	Consequences
	Varaffect
	Comments

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Example: file uu2-071202_10h34-problems.xls

	Date of the comment
	Problem appearing date 
	Problem disappearing date 
	Author of the comment
	Symptoms
	Cause
	Solutions
	Consequences
	Affected variables
	Comments

	07/09/02 10:34
	06/09/02 00:45
	?
	John
	Temperature too high in the reactor
	?
	?
	No direct visible consequences
	Tempdig1, Tempdig2, Tempdig3 
	Under investigation… 

	07/09/02 10:34
	06/09/02 00:45
	07/09/02 09:45
	John
	Temperature too high in the reactor
	Heater clogging
	Maintenance operation in the heat exchanger
	No direct visible consequences
	Tempdig1, Tempdig2, Tempdig3 
	Repaired 

	28/11/02 10:34
	28/11/02 15:29
	30/11/02 09:45
	Jean Charles
	PH too low in the reactor
	PH regulator down 
	 PH regulator repaired
	Risk of overloading
	PH_in, pH_dig

+other variables
	Repaired 

	
	
	
	
	
	
	
	
	
	


The fourth type of file contains all the other comments and dialogues. Its structure is as follows:

Example: file lbe1_040902_08h25-dialogue.txt

	Number
	Date of the comment
	In answer to:
	Who
	Comment

	533
	04/09/02 8:25
	
	Jean-Phi
	Do not forget to buy HCl

	534
	05/09/02 10:34
	
	Jean-Phi
	Who saw the documentation of the HPLC? 

	535
	05/09/02 12:34
	534
	Laurent
	I use it in my office

	536
	28/11/02 10:34
	
	Thierry
	Do you think the pH is high enough? 

	
	
	
	
	


5. Experiment summary file 

This file summarizes the main experimental conditions and achievements, it:

· present the used reactor and its equipment

· synthesise the objectives of the experiment, 

· precise the methods used for the measurements

· detail the experimental protocol, 

· explain the main results 

· expose the main problems encountered.  

This file can be in the format of WORD.

6. Synthesis file 

It is a text file that is attached with data files, which must present the name and the content of the attached files. 

The name of this file MUST be “synthesis.txt”
Example of content of a synthesis.txt:

uu2_070902_10h34_automatictext.xls 

uu2_070902_10h34_humanmaintain.xls

uu2_070902_10h34_problems.xls

uu2_070902_general.doc

uu2_070902_10h34-dialogue.xls

uu2_200702_14h51-Temp-Temp_heat-GasFR-pCO2-pNO3.xls

uu2_210702_16h21-pH_inf-VSS-TSS.xls

7. Conclusion and summary:

Here below the summary of all the files that should be sent. They should be joined together in a .zip file:

	- Synthesis

	- General

	- Quantitative files (dates & measurements)

	- Comments automatically generated

	- Modification & Maintenance

	- Problems

	- Dialogues


