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Glossary of used symbols and abbreviations
a

Probability of error

AV 

Assigned value

cp

Control period

f

Degrees of freedom

F

Value of the F-distribution

i

Control variable

LC

Lower Control Limit

LL

Lower Limit

LW

Lower Warning Limit

M

Mean

n

Number of values

pp

Pre-period

R

Recovery

Rrel 

Relative Range

s

Standard deviation

SW

Assigned Value

t

Value of the Student's t-distribution

UC

Upper Control Limit 

UL

Upper Limit

UW

Upper Warning Limit

x

Value

y

Target value

1.
Introduction

ExcelKontrol version 1.7 is a simple Excel® tool conceived for the daily use of control charts in laboratories. 

ExcelKontrol is validated software and is suitable for use of mean control charts, blank control charts, recovery control charts as well as for range control charts. 

All 4 control chart types can be used as Shewhart control charts with statistically evaluated values or as target control charts. The limits for this type of control charts are given by external prescribed and independent quality criterions.

For further information concerning control charts refer to the literature in chapter 8. 

2.
Installation

System requirements:

- Windows 95/98/ME/NT/2000/XP

- Microsoft Excel 2000/2003

After download the file ExcelKontrol-setup-en.zip should be saved into any folder on the hard disk or on any network drive, the zip-file must be unzipped and the installation routine could be started with a double-click to the file ExcelKontrol-setup-en.exe. Before the first start, please check your Excel Macro Security Level and set it on the medium option. Excel asks then when starting of ExcelKontrol (en) whether macros are to be activated and/or deactivated. This may be answered only with "activating". Security options are in the Excel <Tool Menu> under <Security>. In the dialog box, towards the bottom on the right-hand side press the button <Macro Security>.

3.
Start from the programme

The programme ExcelKontrol can be started via the Windows Start menu or by double click on the desktop icon.

The start menu of ExcelKontrol contains following buttons:

	Mean control chart
	For a new control chart click on one of the respective button. Save the file under a different name.
	See chapter 5.1

	Blanc control chart
	
	

	Range control chart
	
	

	Recovery control chart
	
	

	Open control chart
	For loading a file from the standard folder.
	See chapter 5.2

	Manual / Help
	For opening of this manual.
	

	Configure
	For configuring of this programme
	See chapter 4

	Exit
	With "Exit" all open Excel documents will be closed. If necessary you will be asked to save the Excel document.
	


4.
Configuring

For opening of existing control charts the programme has to be configured after the start. For that click on the button <Configure..>, and choose the folder where new charts will be saved. It can be both a local device and a net folder.

5.
Handling

5.1
Construction of a new control chart

For the construction of a new control chart in ExcelKontrol click one of the buttons <Mean control chart>, <Blank control chart>, <Range control chart> or <Recovery control chart>. A window posp up with the question if you want to handle the control chart as Shewhart or as target control chart.

If necessary select the Excel sheet <Values>. Fill in all necessary information, like your laboratory, investigated parameter, used standard or standard operating procedure (ISO standard / SOP), Matrix, Unit, Operator, chart no., used reference material (standard) with the assigned value. Thereby all inputs are made only in the yellow fields.

If you wish you can copy all control values from the last closed control chart into the pre-period of the new chart. You should not use the out-of-control values of the finished chart. Do not copy the columns Rrel(%) in the Range control chart, and Recovery in the Recovery control chart. After copying further changes in the pre-period are not necessary. The pre-period needs at least 12 values.

If there is no finished control chart of the same type then you have to fill in at least 12 measured control values together with the date in the pre-period. If you like you may handle the control chart as a target value chart. Then a pre-period is inapplicable (see chapter 5.3). After setting of both Assigned value (AV) and Target value (y) all measured control values can be directly filled in the control period directly.

After the first input in the new control chart you should save it as follows:

· Select the command <Save as> in the <File Menu>.

· Select correct directory and folder, where you want to save the file

· Type in the correct file name in the corresponding field

· Suggestions for names are:

Mean control chart
MCC_Parameter_Chart-no


(e.g. MCC_Chloride_chart1)

Blank control chart
BCC_Parameter_ Chart-no


(e.g. BCC_Nitrate_chart2)

Recovery control chart
RecCC_Parameter_ Chart-no


(e.g. RecCC_Phosphate_chart3)

Range control chart
RCC_Parameter_ Chart-no


(e.g. RCC_Silicate_chart4)

· Please note that you have to input the correct chart number.

· Select the correct kind of file <Microsoft Excel sheet> (*.xls).

· Then click on the button <Save>.

If you click on the button <Back to the start menu> you always can  go back.

5.2
Opening of an existing control chart

An existing control chart could be opened as follows.

· Click on the button <Open control chart> in the start menu.

· Select in the dialog box the required control chart and confirm it with <OK>

· Select the Excel sheet <Values>.

· Fill in continuously measured control values together with the date in the control period.

· The input of a comment in the respective yellow column of the control period is optional.

The control period contains 30 control values at maximum. If the control period is full then the control chart can be closed and a new chart can be opened (see chapter 5.1).

5.3
Target control charts

In contrary to the classical control charts of the SHEWHART type the target control charts operate without statistically evaluated values. The limits for this type of control charts are given by external prescribed and independent quality criterions. A target control chart (for the mean, the true value, the blank value, the recovery rate, the range) is appropriate if

· There is no normal distribution of the values from the control sample (i.e. blank values)

· The Shewhart or range control charts show persisting out of control situations

· There are not enough data available for the statistical evaluation of the limits

· There are external prescribed limits which should be applied to ensure the quality of analytical values.

The control samples for the target control charts are the same as for the classical control charts as described in clauses 5.1 and B.5.2.

The limits are given by

· Requirements from legislation

· Standards of analytical methods or requirements for internal quality control (IQC)

· The (at least) laboratory-specific precision and trueness of the analytical value, which had to be ensured

· The evaluation of laboratory-intern known data of the same sample type.

The chart is constructed with an upper and lower bound (UL and LL). A pre-period is inapplicable. The target control charts for the Blanc and the Range need only the upper bound.

After setting of both assigned value and target value in the corresponding yellow field both limits will be constructed automatically. The measures are the same as described in clauses 5.1 and B.5.2. The analytical method is out-of-control if the analytical value is higher or lower than the respective prescribed limits. 

5.4
Interpretation of the plot

To see the graphical display select the Excel sheet <Plot>. Direct changes are not possible here. The diagram is updated after each input of date and measured values into the sheet <Values>. 

The entered values of the control period are represented as small black squares, which are connected by a black, thin line. The mean value is represented by a thick black dot and dash line. The upper and the lower limit (UL, LL) of the target control charts are represented by thin green lines. The Upper and the Lower Control Limit (UC, LC) are represented by thin red lines. The Upper and the Lower Warning Limit (UW, LW) are represented by thin blue lines.

5.5
Adjustment of the plot

It might be necessary to change the scaling of the y axis in the plot. For that the sheet must be unprotected first. Activate if necessary the paper <Plot>. Select in the <Tools Menu> the point <Protection> and then <Unprotect sheet>. 

If you double-click now with the mouse on the ordinate (y axis) in the plot, you can manually adjust the axis scales, Excel displays a Context menu for the axis. Choose Format Axis from the Context menu. If there is no Format Axis choice, then you did not right-click on an axis in step 1. Excel displays the Format Axis dialog box. Make sure the Scale tab is selected. Adjust the scale settings, as desired. Click on the button <OK>. 

6.
Statistical parameters

6.1
Statistical parameters for Mean and Blank control charts

For the pre-period at least 12 values are necessary.

From the control values xi (n>12) the following statistical parameters are calculated:

· Mean (M)

· Standard deviation (s)

· Upper Warning Limit and Lower Warning Limit (UW, LW)

· Upper Control Limit and Lower Control Limit (UC, LC)

· Upper Limit and Lower Limit (UL, LL) [for target control chart only]

Parameters are calculated using the following equations:
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with
s = Standard deviation (sPP of the pre-period, and sCP of the control period)


n = Number of values [min. 12 for the pre-period]


i = index


x = Value

Upper Limit

[image: image3.wmf])

100

AV

(y

AV

UL

*

+

=

 [for target control charts only]

Upper Control Limit
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 [for target control charts only]

Target value y und Assigned value AV for the calculation of the Upper and the Lower Limit are given. The Blank control chart needs only the Upper limits (UC, UL, UW).

6.2
Statistical parameters for Recovery control charts

For the pre-period at least 12 values are necessary.

From the control values xi (n>12) the following statistical parameters are calculated:

· Recovery (R)

· Standard deviation (s)

· Upper Warning Limit and Lower Warning Limit (UW, LW)

· Upper Control Limit and Lower Control Limit (UC, LC)

· Upper Limit and Lower Limit (UL, LL)

Parameters are calculated using the following equations:
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with
s = Standard deviation (sPP of the pre-period, and sCP of the control period)


n = Number of values [12 to 30]


i = index


R = Recovery [%]
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 [for target control charts only]

Upper Control Limit
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 [for target control charts only]

Target value y und Assigned value AV for the calculation of the Upper and the Lower Limit are given.

6.3
Statistical parameters for Range control charts

For the pre-period at least 12 values are necessary.

From the control values xi (n>12) the following statistical parameters are calculated:

· Relative Range (Rrel)

· Standard deviation (s)

· Upper Control Limit (UC)

· Upper Limit (UL) [for target control charts only]

Parameters can be calculated by following equations:
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with
s = Standard deviation (sPP of the pre-period, and sCP of the control period)


n = Number of values [12 to 30]


i = Control variable
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Upper Limit
UL = y [for target control charts only]

Upper Control Limit
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More DKO values you can find in the literature (see chapter 8).

Target value y for the calculation of the Upper Limit is given.

7.
Out-of-control situations


The following criteria for out-of-control situations are recommended for use with Shewhart charts and implemented in the programme:

· 1 control value being outside the action limits UC and LC; or

· 2 of 3 values outside warning limits UW and LW; or

· 7 consecutive control values with ascending/descending tendency; or

· 10 out of 11 consecutive control values being on one side of the central line.

The following out-of control situations apply to the Range control chart:

· 1 control value being outside the action limits UC and LC; or

· 7 consecutive control values with ascending/descending tendency; or

· 7 consecutive control values lie above the mean range Rrel.

For control charts with fixed quality criterions (target control charts) the analytical method is out-of-control if the analytical value is higher or lower than the Upper or the Lower Limit.

If the value is beyond the control limits (UC, LC) or the limits (UL, LL), it is automatically marked in red in the sheet <Values>.
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