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1.

1.1

1.2.

Safety information

Signal glossary

e Every nonobservance of safety instructions in this manual implies various risks and
endangerment of life and the physical condition of the operator. The notices are marked
with the following signal words:

NS DANGER induces a dangerous situation which causes dead or bad
injuries in case of nonobservance.

_ WARNING induces a dangerous situation which can cause dead or bad
injuries in case of nonobservance.

A CAUTION  CAUTION induces, together with the danger symbol, a dangerous
situation which can cause light or medium heavy injuries in case of
nonobservance.

e Every nonobservance of safety instructions in this manual, which does not cause
injuries but destruction of the system and its operability are marked with the following
signal word:

NOTICE describes the correct way of handling the device.

The above signal words can be combined with the safety symbols or the warning symbols.
A General danger
A Danger caused by electricity

Danger for the environment

Dangers of maloperation

The CCT 01 underwent a safety inspection. The integrated electric and hydraulic safety
elements ensure safe operation if the device is used as it is intended.

In cases of maloperation or abuse, as well as in cases of ignoring the application limits and
safety regulations, the following threats can occur regarding the:

e Life or physical condition of the operator;
e The CCT 01 device, as well as connected machines and systems; A
e The accuracy of measurements made by the CCT 01; A

e The environment.

Therefore, it is necessary that everybody having to do with the operation and the
maintenance of the unit strictly follows this instruction manual!



1.3.

Intended Application

The CCT 01 - Set is an efficient and robust inline system for the determination and
transmitting of contamination classes. It consists of the contamination class transmitter CCT
01 in combination with the patrticle flow sensor PFS 01.

It works very reliably and does fulfill all requirements of daily measurements.
Contamination can be monitored in the following:

* Different test stands for hydraulic components

*  Filter service devices

* Wind energy plants

* Mobile and stationary hydraulic systems in general

Limitation of use
The device is exclusively adequate for on-line applications in hydraulic and lubricating
systems within the following limitations:

Maximum acceptable operating pressure: 50 bars / 725 psi

Maximum oil temperature: 70 °C /158 °F

Viscosity range: 10...400 mm?/s / 46...1854 SUS
Maximum acceptable volume flow: 50 I/min / 13 gal/min

Generally, the CCT 01 — Set has to be operated with 24 V DC!

The regular function of the CCT 01 and the warranty of safety are guaranteed only if it is
used with INTERNORMEN Technology GmbH provided and allowed accessories.

A A No unauthorised modifications or changes are allowed at the
CCT 01!

pllMY The terms and conditions stated in the maintenance manual have to be
followed strictly!

Operation and Installation

Setup

The CCT 01 — Set consists of the PFS 01 (Particle Flow Sensor), a cable to connect the
sensor (I =5 m) and the CCT 01 — contamination control transmitter.

: Internormen®”




2.2. Block diagram

2.3.

. » 4.20mA CC>4pm (c)
PFS 01 4.20 mA Microcontroller
3-channel particle-counting » 4.20mA CC> 6pum (c)
- Volume flow sensor Pulses
- Laser - particle counting sensor - Determination of the contamination
classes according to ISO 4406:99 » 4..20mA CC> 14 pum(c)
_ F12vDC
< - Analog output of the contamination
classes 4...20 mA +24V DC
——
v v
USB interface: CAN - BUS interface
- for configuration

- output of the particle numbers
- data manager

General information

The effects of contamination on hydraulic or lubrication systems are manifold. It causes
significantly increased wear, increased risk of component failure as well as malfunctions.

The CCT 01 - set fulfils all necessary requirements for continuous monitoring and analysis

of

hydraulic systems and test stands. It is an inexpensive stationary monitoring solution.

e CCT 01 has the following functions:

Th

Output of the contamination classes according to ISO 4406 as current signals.

Output of the particle numbers via USB.

Storage of up to 1000 measurements in adjustable storage-intervals.

Transfer of the measurement results and stored measurements on a external computer
via USB interface.

Configuration using the USB-interface.

Controlling via CAN — bus — interface.

2.4. Measuring Principle

2.4.1.

PFS 01 (Particle Flow Sensor)

The PFS 01 consists of two sensor elements:

A laser sensor for particle counting and a flow sensor for measuring the volume flow in
the measuring channel.

The PFS 01 operates based on the offline flow principle: Using a counter balance valve,
a partial flow of the oil flowing trough the device is lead through the flow sensor and
laser particle counting sensor in order to analyze the oil.

The sensor integrated in the PFS operates based on the light barrier principle, and it is
calibrated with ISO MDT according to ISO 11171.
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2.4.2.

CCT 01 (Contamination Control Transmitter)

The measuring signals coming from the PFS 01 are evaluated and the particles > 4
MM, > 6 um(y and >14 ym, are counted separately.

Afterwards, taking into consideration the measured flow in the channel, contamination
classes are determined according to ISO 4406.

The output of the contamination classes at CON 1 takes place in three current signals
(according to the diagram, respectively the table in chapter 2.6.1).

In addition to that, particle numbers and volume flow through the measuring channel
are transmitted through the USB interface (see description in chapter 2.6.2).

2.5. Getting Ready for Operation

2.5.1.

2.5.2.

Sensor installation

Integrate the PFS 01 in the hydraulic system (Connection: Thread according to ISO
228-G1 or 4”).

Installation of the Contamination Control Transmitter

Fastening the contamination control transmitter CCT 01 at a convenient place near the
system by using the clips for the installation of the wall- and cap rail. (see chapter 5.3)

Electrical connection

Connect the contamination control transmitter CCT — 01 and the laser sensor PFS 01
using the enclosed cable.

internormen CCT 01
E c o

INTERNORMEN

Connect the analogue outputs of the CCT 01 (CON 1 - interface) with your evaluation
system. (see chapter 5.2)




e Connect the 24 V power supply cable to the CON 2-interface of the CCT 01. Optionally
the connecting over the CON 1 — interface is also possible. (see chapter 5.2)

The CCT 01 is ready for operation, after the sensor has been placed into a system -
considering all application limits —and after all cables are connected (sensor, power,
connection to your oil system).
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2.6. Operation of the CCT 01

2.6.1. Using the Analogue Outputs

* The main application of the CCT 01 is the usage of the current signal (< 4 pm(, <6
MM, < 14 pm(y) in association with an external control or analysis sytem. (e.g.: PLC)

e The conversion of the output-current for each measuring channel into contamination
classes according to ISO 4406 can be done either with this table, with this diagram or
with this formular.

CC Nominal current Lower current range Upper current range
[MA] [MA] [MA]
4 4 3.63 4 37
5 475 4.38 5.12
6 55 513 5.87
7 6.25 5.88 6.62
8 7 6.63 7.37
9 7.75 7.38 8.12
10 85 8.13 8.87
11 9.25 8.88 9.62
12 10 9.63 10.37
13 10.75 10.38 11.12
14 115 11.13 11.87
15 12.25 11.88 12.62
16 13 12.63 13.37
17 13.75 13.38 1412
18 145 14.13 14 .87
19 15.25 14.88 15.62
20 16 15.63 16.37
21 16.75 16.38 1712
22 175 17.13 17.87
23 18.25 17.88 18.62
24 19 18.63 19.37
25 19.75 19.38 2012
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2.6.2. Configuration and operation using the data manager

The configuration and the operation of the CCT 01 using the provided data manager is the
standard.

2.6.2.1. Installation of the driver

S iz ‘&2}‘@%

e When connecting the CCT 01 for the first time via USB to the computer and the power
supply is switch on, the new hardware is found.

e Using the Hardware Wizard the driver has to be installed from the enclosed CD-ROM.
(\Driver\Driver USBXpress\)

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you install a device driver for a
hardware: device.

To continus, click Next

< Back I Next > I Cancel




ound New Hardware Wizard Found New Hardware Wizard

Install Hardware Device Drivers P Locate Driver Files o
A device diiver is a software progiam that enables a hardware device to work with ‘where do you want Windows to search for driver files?
an operating spstem.

This wizard will complete the installation for this device: Search for driver files for the following hardware device:

@ CCT 01 @ CCT O

The wizard searches for suitable drivers in its driver database on your computer and in
A device diver iz a software program that makes a hardware device work. Windows any of the following oplional search locations that you specify
needs driver files for your new device. To locate diiver files and complete the
inzstallation click Mext.

Ta start the search. click Nest. If you are searching on a flappy disk or CD-ROM drive.
inzert the floppy disk or CO before clicking Mext.
‘wihat do you want the wizard to do? COptional search locations:
I Floppy disk dives
v CD-ROM dri

" Display a lizt of the known drivers for this device o that | can choose a specific o fives

driver [~ Specify a lozation
= Microsoft Windows Update

& Search for a sutable driver for my device [recommended]

< Back I Mext > I Cancel | < Back I Mext > I Cancel
Found New Hardware Wizard Found New Hardware Wizard
Driver Files Search Results (¢ H
The wizard has finished searching for driver files for your hardware device. \Q\ . Comple’rlng the Found New

Hardware Wizard

The wizard found a driver for the following device:

@ cCcT o1

Windows found a driver for this device. To install the driver Windows found, click Next.

% CCTOT - Contamination Contral Transmitter

Windows has finiched instaling the software for this device,

—_,\09 edriver\treiber_usbxpresshect01_sp.inf

To cloze this wizard, click Finizh

Cance!

< Back I Next > I Cancel < Back

e Driver installation is complete.

2.6.2.2. One-time installation of the data manager

Install the CCT 01 DATA MANAGER software Vers. 2.0 after the driver installation. The
data manager software has been developed especially for the CCT 01 and is provided on
the CD-ROM.

The data manager allows the configuration and operation of the CCT 01, as well as the
data transfer of the stored measurement results to an EXCEL — data sheet.

Procedure of the installation:

e Start the CD-ROM ,DATA MANAGER Vers. 2.0” and start the installation of the CCT
01- data manager program with setup.exe. (Confirm the security query of Microsoft
Windows to get a complete installation!)

e After the successful program installation start the installed CCT 01 Data Manager.
@ CCTO1 Data Manager

Ork: C:AProgrammehCCTO0T Data Manageri

2.6.2.3. Data manager

The main menu of the data manager is displayed after the initialization of the CCT 01 Data
Manager. In the main menu the installed CCT 01 is displayed with its serial number.

10



& CCT01 DATA MANAGER V1.0

CCT01

internormen ¥
Ml c/ectronics

=10l x|

Data Manager

Terminal

Gerdte- | [iFRR =l

Auswahl
B

¢ In the main menu clicking of the button [DATA MANAGER] allows the import of the

data and further processing of the stored data.

@5 CCT01 DATA MANAGER ¥1.0

CCT01

internormen ¥
Wl c/ectronics

=loix]

@01, =l
. ]
CCTO1 - Data Manager SHeImarnen
sk - = = oo |

‘ Data Manager l

‘ Terminal |

Dt

esmemect fo, et Tive | Parbckesjnl 4 umic) | Parbcision 6 umic)

Pastlesin 14 unic) | € $amie) | CC B umich | CC 14w |

—

2.6.2.3.1. START TRANSFER - data transfer of the saved measurements
e Data import of the stored measurements via the button [START TRANSFER].

S
CCTO1 - Data Manager internormen ¥
g Wl electronics
Save File Load File
: = ; =
Data
Measurement Mo, | Date Time: Particlesiml 4 umic) | Particlesiml & umic) | Parkickesiml 14 umic) | CC 4 umicd | CC 6 pmic) | CC 14 pmfch J
n
‘ START TRANSFER | ‘ GRAPH | | ExCEL l | PRINT... l | CLOSE l

e Select path and specify filename to save the measured data.

11




Datei speichern unter

S o

rer ]
CCTO Drata Manager [*.cct) R4

e Then the data transfers will start.

QCCTIH Data manager

internormen
" clectronics

X:\Gerte, Produkte’, =

Measurement Mo. | Date Particles/ml 4 umic] | Particles/ml & pmfc] | Particles/ml 14 umic] CC14 pmlc] «
04.03.2009 50.70 3.90 0.30
04.03.2009 39.46 £.00 0.50
04.03.2009 45,60 7.60 010
04.03.2009 38.00 4,60 0.30

The transferred data can be:

(a) diagrammed

(b) exported to an EXCEL — data sheet
(c) printed as areport

12



2.6.2.3.2. GRAPH - graphics of the transferred measurement data

e For a graphical representation of the the transferred measurement data used the button
[GRAPH].
o Freely selectable the graphics of:

Particles per counting channel
& CCT01 Graph =1

Paiticle numbers
)

0 i i i
1 2 & 4
Measurement No.

>dpmle) [

>Epmle) [
> 14 pmle] [

or of the

contamination classes according to 1ISO 4406:99
@ CCTO1 Graph (O[]

Contamination classes

=

1 ! I !
1 2 3 4

Measurement No.
> B pmc) Save Format
SAVE CLOSE
> T4 pric) ontaminaiion classss G | l l

e The graphics can be stored as PNG- or BMP —files.

2.6.2.3.3. EXCEL - export of the transferred measurement results to an EXCEL
file
e Export of the transferred data to an EXCEL — data sheet via the button [EXCEL].

13



Start | Einfugen

j ) Calibri

Einfugen

Zwischenablage ™

Seitenlayout

-1

¥ |F & o & & A

Schriftart

CIR 57 Q@< -

- 1A ||

Formeln

Daten

Uberprufen

#| |

A Ausrichtung i)

Ansicht

Standard A

BE- |3 % 00|53 5%

Mappe3 - Microsoft Excel

}H iﬁj«" 7]
Ei| 574 =)
Bedingte Als Tabelle  Zellenformatvorlagen

Formatierung ~ formatieren ~ -
Formatvarlagen

Entwicklertools
S=Einfigen ~ | X -
3 Loschen - | [@]-
{5 Format -

Zellen

ar

Sortiersn St
<27 und Fittern ~ At

Zahl fa Bearbeiten

F10 v i

fe

Measurement
3 |No. Date
4 1 04.03.2009
5 2 04.03.2009
6 3 04.03.2009
7 4 04.03.2009
8
9

30
31
32
33

M A ¥ b | Tabellel  Tabele2

D E

Data manager according 150 4406

Time

Tabelle3

Particles/ml Particles/ml Particles/ml CC cC (de

=4 pm(c) =6 um(c)
14:01 50,7 9.9
15:01 39,46 6
16:01 45,6 7.6
1701 38 4,6

=14 pm(c)

>4 pum(c)
0,3 13 10 5
0,5 12 10 6
0,1 13 10 4
0,3 12 El 5

=6 pum(c) > 14 umic)

—1

]

Bereit | 2

e For further processing of the data all standard funtions are available in EXCEL.

|EEIE 10

2.6.2.3.4. PRINT —printing a report of the transferred measured data
e Printing a report of the transferred measured data via the button [PRINT].

ﬁ Drucken

Auvailable Printer

Select a printer and the number of copies.

WdeTAHPLI2200PS_TF &
‘hde14Minalta DiS50 / D450 PCLE
“hdeT4Minalta D550 / D450 PS

W i A00M_PCL_TF:

X 4 -
Yhdc1HOKICS400N_PS_TF

Mumber of copies

-

4go236E pson Stplus Photo R200 (M = ™ Print plot

I
(C =D
s S——

After selecting the printer start the print-out with [PRINT].

CCT 01 Report

Measure- Date Time

ment No. 4 pm(c) 6 pm(c) 14 pm(c)
0001 04.03.2009 14:01 50.70 9.90 0.30
0002 04.03.2009 15:01 39.46 6.00 0.50
0003 04.03.2009 16:01 45.60 7.60 0.10
0004 04.03.2009 17:01 38.00 4.60 0.30

13
12
13
12

10
10
10
9

o e oo,

INTERNORMEN Technology GmbH

Particles/ml Particles/ml Particles/ml CC 4 pm(c) CC 6 um(c) CC 14 pm(c)

14



2.6.2.4. Closing of the data manager
e Close the data manager software via the button [CLOSE] and the button [EXIT] in the

@ CCTO01 Data manager

internormen ¥

CCTO1 - Data Manager
Ml clectronics
Save File Load File
ax\Gendte, Produket. ] 5 =l
Date
Measurement it Nt Time. Particle |4 Particles/ml 14 umic) | CC 4 umic] | CCEumic] | CC 14 umicl © |
onot 04.03.2009 1401 50.70 990 030 13 10 5
0002 04.03.2009 1501 39.46 £.00 050 12 0 3 Y
o5 sl | Teor |55 75 aro m—— g8 [= 5
0004 04.03.2009 17.01 38.00 460 030 12 El 5
T internormen ¥
CC 0 1 Wl ciectronics
Diata Manager | ‘ Terminal '
f auswahl

] o] [ ]

2.6.2.5. Data manager — TERMINAL

The main menu of the data manager is displayed after the initialization of the CCT 01 Data
Manager. In the main menu the installed CCT 01 is displayed with its serial number.

Sisix]
CCTO1 internormen ¥

Bl c/ectronics

Ciata Manager Terminal

e For the configuration and the handling of the CCT 01 via data manager use the
button [TERMINAL] in the main menu.

q i L |
CCTO1 Terminal L
- o
> ;
- t .
CCTO1 internormen
Wl clectronics
Data Manager ' Terminal ‘ Exit '
o
Gerdte- m = wits
auswahl B ]

¢ If the measurement is running the actual results will be shown.

e Enter of command in the command line ,\WRITE*
- Enter of the command ,,c“ and confirm by using the button [WRITE].

15



- | LD

CLOSE

- Inless than 20 seconds the command entry menu appears = after the currend

measurement is finished. ,ENTER COMMAND* appears on the display.
@ CCT01 Terminal == =]

CCTO1 Terminal internormen ¥

Bl clectronics

Read
$hxt#measuring. ., ¥ _AI

$cnk;0,37;0.00;0.00;24,51;04;03;2009;12;41%
$hut#measurement completed®

Available Commands:

- The following commands are displayed and can be entered now:

Available Commands:
$nfo* Informations
$stp* skop measurement, Laser OFF
frun® run measurement
fstratoooe® set skorage inkerval (in hours)
frme#ddmmywys#hbhmm®*  sek time and date
$del* Delete stored measurement resulks
fnid#tooct set CAMN Mode-I0
fbdr#wooc® st CAN baudrate (in kBit)'s)
fear® controlling with CAM

fInk* transfer stored measurement resulks

Enker command:

2.6.2.5.1. Structure of the data telegrams

¢ Communication is done using special commands and data telegrams.

e To enter a data telegram, you always have to enter “c” first.

e Ingeneral, data telegrams are set up as follows:
$cmd(#par#par)*
$ Indicates the beginning of a data telegram
cmd  Command
# Separator
par Parameter of the command

* Indicates the end of a data telegram

e Confirm the command by using the button [WRITE].

16



o If the parameters should have fewer characters than provided by the wildcard-
characters, leading zeros have to be entered.
For example, here is the command to set the storage interval to 24 hours:

$str#0024*
$ Indicates the beginning of the data telegram
str Command: Set storage-interval
# Separator

0024 Parameter for the command: 24 hours

* Indicates the end of a data telegram

2.6.2.5.2. Input of commands

2.6.2.5.2.1. Status information

e Enter ,c* and wait for ENTER COMMAND*:
e Enter $nfo* in the command line and confirm by using the button [WRITE].
= After few seconds the status information will be displayed.
Available Commands:
$nfo® Informations
$stp” stop meazurement, Lazer OFF
$run® run measurement
$atrifeman” set storage interval (in hours)
$tmattddmmyuuyithhmnm™ zet ime and date

$del” Delete stored measurement results Enter command:
$rfa®
Tirne: 11:57:45 Date: 13.03.2009

$ridthees” zet CAN Node-lD
$hdritess” zet CAN baudrate [in kBit/s)
$oan” controling with CM -ready for measurement-

$Ink” hransfer stored measurement results .
starage interval 1 h

Enter command:

no of stored measurements: 4

CaM Mode- D 4

CAM baudrate: 126 kBit/s
fratfmeasunng... ”

o After this, particle counting will be continued and results are displayed automatically.
e Entering the next function can only be done after ,c* is entered again as well.

2.6.2.5.2.2. Setting up time and date

e Enter,c" and wait for ENTER COMMAND":
o Enter $tme#ddmmyyyy#HHMM* and confirm by using the button [WRITE]
(dd =day mm = month yyyy=year HH = hour MM = minute)

17



Enter command:
Enter command: tnfo®

Tirne: 12:28:40 Date: 13.03.2009
— — /.ready far measurement-
E”te ztorage interval: 1 h
( $trmef1 30220094811:194 _
no of stored meazurements: 4

CAM Mode-D: 4

CAM baudrate: 125 kBit/s

Ftat#rmeasuring... ©

e Date and time will be stored and measurement will be continued.
Example: Entry for 13.03.2009; 11:18 h: $tme#13032009#1118*
e Check the entry with $nfo* = display of the set date and time.

2.6.2.5.2.3. Storage interval setup
e Enter c" and wait for ENTER COMMAND":
e Enter $str#xxxx* and confirm by using the button [WRITE]

e Storage intervals can be entered in one hour steps and particle counting is continued
automatically.

Example:  $str#0000* Measurements will not be stored.
$str#0001* Measurements will be stored every hour.
$str#0100* Measurements will be stored every 100 hours.
Enter command: Enter command:
Fstr0001*

White — FtutHstorage time updated *
| SatrH0001 )
Ftatdreaszuring... ©

e Check the entry with $nfo*.
Enter command:
$nfa”
Time: 121336 Date: 13.03.2009

-ready for meazurement-

starage interval: 1 h

CaM ModedD: 4
CAM baudrate: 125 kBit/s

Ftutfrmeazuning... ©

18



2.6.2.5.2.4. Stop measurement

e Enter ,c* and wait for ENTER COMMAND*:

e Enter $stp* and confirm by using the button [WRITE]
FCAan  COnCromng WOk AN

Enter cornmand: .
Flnk® transfer stared measurement results

Wfrite Enter cornmmand:
] —p  fatp®
$St|:|’i f FhutHmeazurements stopped!

e Measurements remain stopped until it is restarted with $run* (same after cutting
of the operating power)

2.6.2.5.2.5. Start measurements

e Enter ,c* and wait for ENTER COMMAND*:
e Enter $run* and confirm by using the button [WRITE]

Enter command:

Enter command:

@E\ s u ii“ﬂ; tializsing,
sLRInalEng...
$run® )
S ——

¢ Normally, the system measures automatically; starting is only necessary after a Stop-
command.

Display the actual measurements:
Measurements are displayed in the following way:
$cnt;a.aa:b.bb;c.cc;f.ff;dd;mm;yyyy;HH; MM*

Read

$cnk;0.86;0.24;0,00;24,51;04;03;2009; 12; 27*
fxk#measurement completed®

frek#measaring.., *

Thereby means:
$cnt: Marks the beginning of a new data field (cnt = COUNT)

a.aa: Particles in 1 ml (= 4 um)

b.bb: Particles in 1 ml (= 6 pm)

c.cc: Particles in 1 ml (= 14 um)

f.ff: Volume flow through the measuring channel of the sensor in ml/ min.
dd: Day (Date)

mm: Month (Date)

yYyy: Year (Date)

HH: Hour (Time)

MM: Minute (Time)

*-

Indicates the end of the data field.
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2.6.2.5.2.6. Data transfer

e Using ,,$Ink*“, saved measurements can be transferred from the CCT 01 to an external
computer.
e Enter c* and wait for ENTER COMMAND®:

e Enter $Ink* and confirm by using the button [WRITE]
Read

$dta;0004.0.12:0.00:0.00;24.51,04.03;2003,1 701"
$dta:0007:0.43:0.00:0.00:24.62:04:03:2003:14,01"
$dta;0002:0.36;0.00:0.00;24.74,04.03;2009,1501"
$dta:0003:0.00:0.00:0.00:24. 74.04:03:2003:16:01%
$dta:0004:012:0.00:0.00,24.51.04.03:2003:17.01"
$ta;0007:0.49;0.00:0.00;24.62.04.03:2009,14.01%
$dta:0002:0.36:0.00:0.00:24.74,04:03:20093:15;01"
$dta;0003:0.00,0.00:0.00;24.74,04.03;2009,16.01"
$dta:0004:012:0.00:0.00:24.51.04:03:2003:17.01"
$dta:0007:0.43:0.00:0.00.24.62,04.03:2003:14,01"
$uta;0002:0.36,0.00:0.00;24.74.04.03:2009,15:01"
$dta:0003:0.00:0.00:0.00:24.74.04:03:2003:16;01"
N » $dta;0004.0.12:0.00:0.00;24.51,04,03;2009,17.01"
$Ink’i ) $ita;0007:0.49;0.00:0.00;24.62:04.03:2003,14.01"
$dta:0002:0.36:0.00:0.00:24.74.04.03:2003:15;01"
$dta;0003:0.00,0.00:0.00;24.74.04.03:2003,16.01%
$dta:0004:0.12:0.00:0.00:24.51.04:03:2003:17.01"

e Saved data will be transferred to the computer and directly displayed in the menu
window.

Enter command:

Display measurements:
$dta;xxxx;a.aa;b.bb;c.cc;f.ff;dd;mm;yyyy;HH; MM*
Thereby means:

$dta: Marks the beginning of a new data field (dta = DATA)
XXXX: measurement number

a.aa: Particles in 1 ml (= 4 um)

b.bb: Particles in 1 ml (= 6 um)

c.cc: Particles in 1 ml (= 14 um)

f.ff: Volume flow through the measuring channel of the sensor
dd: Day (Date)

mm: Month (Date)

yYyyy: Year (Date)

HH: Hour (Time)

MM: Minute (Time)

*-

Indicates the end of the data field.

2.6.2.5.2.7. Delete stored measurements

e Enter ,c* and wait for ENTER COMMAND*:
e Enter $del* and confirm by using the button [WRITE]
e Stored measurements will be deleted.

$lrk” transfer stored measurement results

Enter command: 4
"arite
i | [ weie |

CLOSE

2.6.2.5.2.8. CAN

The CAN — functions were detailed descriped in chapter 3 CAN - interface.
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2.6.2.5.3. Close Terminal

e Close ,Terminal“ by using the button [CLOSE] = back to the main menu of the data
manager program.

2.6.3. Configuration and operation via virtual COM-port

e Optional it is possible to configure and operate the CCT 01 by a virtual COM-port using
a seperate control or analysis system. (e.g. to connect it to a PLC)

e Concerning this other drivers and settings of the CCT 01 are necessary.
In this case please direct towards to Internormen Technology GmbH.

3. CAN interface

The CCTO01 has additionally a CAN interface. The physical CAN interface complies with the
Norm ISO 11898 and is electrically isolated with optocouplers. With this interface all
settings which can be made with Hyper Terminal are also practicable. The communication
protocol is compatible to CANopen, but there is no support to all specified CANopen-
functions. In this chapter there is a small introduction to the fieldbus system CAN and the
higher layer protocol CANopen and a description of controlling the CCTO1 via CAN.

3.1. Introduction to CAN and CANopen
3.1.1. CAN-Bus

CAN-Bus is an asynchronous, serial fieldbus system. Primarily it was developped by
“Bosch” in 1983 for the automotive industry to make networking of control units in cars
easier. Because of capability to control also larger systems, CAN-Bus became an industrial
standard.

CAN-Bus is based on a data exchange with an identification of the transmitted message.
This is called the identifier. It has a length of 11 bit and it also determines the priority of the
message. The smaller the identifier the higher the priority. The message which follows the
identifier can contain up to 8 byte data. The setup of one CAN telegramme is to be seen in
the next illustration.

Identifier | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7 | Byte8

Therefore CAN defines only the data transmission but not the meaning of a message. This
is specified by the higher layer protocol CANopen.

3.1.2. CANopen

CANopen is a standard of the CAN-in-Automation. The general functionality is described in
the specification DS-301.

The central element of the CANopen standard is the object dictionary. It is the interface
between the network and the application. It contains general informations about the device,
all measured values and parameter. The objects or parameters are addressed with a 16-bit
index and an 8-bit subindex. The build-up of the object dictionary and the access to it, is
described in the following chapters. CANopen defines different objects for communication.
These are:
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3.2.

3.3.

Service Data Object (SDO): For parameter settings

Process Data Object (PDO): For transmitting process data

Network Management Object (NMT): For changing the state of a device
Emergency Object: For transmitting error and alarm messages
Timestamp Object: For adjusting the time

The differentiation of these communication objects results from the identifier. The identifier
is separated in two parts. The most significant 4 bit describe the function code which
declares the type of the message, the remaining 7 bit describe the Node ID. This separated
identifier is called the Communication Object Identifier (COB-ID). Therefore it is possible in
this broadcast system to communicate with single participants.

Functions code Node ID
Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

The meaning of the function code is arranged in the so-called Pre-defined connection set.

Object Function code (binary) Resulting COB-ID (dec)
NMT 0000 0

SYNC 0001 128

EMCY 0001 129 - 255
PDOL1 (tx) 0011 385-511
PDOL1 (rx) 0100 513 - 639
PDO2 (tx) 0101 641 — 767
PDO2 (rx) 0110 769 — 895
PDO3 (tx) 0111 897 — 1023
PDO3 (rx) 1000 1025 - 1151
PDO4 (tx) 1001 1153 - 1279
PDO4 (rx) 1010 1281 — 1407
SDO (tx) 1011 1409 - 1535
SDO (tx) 1100 1537 — 1663

NMT Error Control 1110 1793 - 1919

CANopen - functionality

The CCTO01 does not have the complete CANopen — funtionality. The following functions of
CANopen are available:

e Object dirctionary with all measured data and parameters

e One SDO-Server - For parameter settings

e One transmit PDO — For transmitting the measured data
e Nodeguarding or Heartbeat

e Emergency object for error or alarm messages

e Timestamp for adjustment of time

e NMT-State-Machine

Start-up

For starting the controlling with CAN you must proceed as follows.
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3.3.1.

3.3.2.

Baudrate

Start the data manager and activate the ,,CCT 01 TERMINAL* with the button
[TERMINAL] in the main menu.

Enter ,,c“ in the command line, confirm with the button [WRITE] and wait for ,,Enter
command®.

Write

|c| | | WRITE l

CLOSE

Available Commands:
$nfo* Informations
$stp* stop measurement, Laser OFF
$run® run measurement
$stratonoc® set skorage interval (in hours)
tmedtddmmyeyyhhmm® set time and date
$def* Delete stored measurement results
nidatoot

$bdr#ooo® set CAN baudrate (in kBit/s)

$can® controlling with CAN

4lnk* transfer stored measurement results

Enter command:

Input of the baudrate with the command $bdr#xxxx* and confirm with [WRITE].
Baudrate is set in kBit/s.
Redundante digits are filled with 0.
The following baudrates are supported:
20 kBit/s
50 kBit/s
125 kBit/s
250 kBit/s
500 kBit/s
800 kBit/s
1 MBit/s

Examples: $bdr#0050* Baudrate 50 kBit/s
$bdr#0125* Baudrate 125 kBit/s
$bdr#1000* Baudrate 1 MBit/s (1000 kBit/s)

$1nk> transfer stored measurement results

Enter command:
$bdr#0125=

$txtHCAN baudrate set to 125 kBit/s=

The default value of the baudrate is 125 kBit/s.

Node ID

Enter ,c* in the command line, confirm with [WRITE] and wait for ,ENTER
COMMAND*:

Enter: $nid#xxx* and confirm with [WRITE].

Redundante digits are filled with 0.

23



3.3.3.

3.4

e The value of the node ID can be between 1 and 127.
Examples: $nid#100* Node ID 100
$nid#051* Node ID 51

Enter command:
$nidHB50=

$txtHNode-ID set to 50=

The default value of the node ID is 1.

Start

e Enter ,c”in the command line, confirm with [WRITE] and wait for ,ENTER
COMMAND*:

e Enter: $can* and confirm with [WRITE].

e Now there is the initialisation phase, followed from the Bootup — message. After this
message the NMT — state “Pre-Operational” is achieved. The Bootup — message has
the following buildup.

Identifier Daten

700h + Node ID | 00h

e The actual NMT - state is also displayed via the USB interface.

Enter command:
$canx

$txt#Controlling with CAN?=

$txtHistate: Initialisation=

$txtHstate: pre-Operational=

e To stop controlling via CAN enter “c”.
e You must enter “c” again to get to the main menu.
e If the device is switched off during the CAN-mode it will start automatically in the CAN-

mode at the next reset.

Object dictionary
e The object dictionary has a buildup like a table with lines and columns.

An entry of the object dictionary is addressed with an index and a subindex.

e The object dictionary of the CCMO0L1 is subdivided into two parts (communication specific
part and manufacturer specific part).

e All parameters and measured values are accessible via the standard-SDO with an
index and a subindex.

¢ In the following chapters the two parts of the object dictionary are described with the
index, subindex, data type, access and default value.
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3.4.1. Communication specific part

Index | Subindex | Description Data |Access| Default
(hex) (hex) type value
1000 0 Device Type UNS32 ro 12Dh
1001 0 Error Register UNSS8 ro 0
1002 0 Manufacturer Status Register UNS32 ro 0
100C 0 Guard Time UNS16 ro 0
100D 0 Life Time Factor UNS8 ro 0
1010 | Store Parameter Field

0 Number of Entries UNSS8 ro 1

1 Save all Parameters UNS32 ro 1
1012 0 COB-ID Time Stamp Object UNS32 rw 100h
1014 0 COB-ID Emergency Object UNS32 ro 80h + NID
1017 0 Producer Heartbeat Time UNS16 rw 0
1200 | Server SDO Parameter

0 Number of Entries UNSS8 ro 2

1 COB-ID Client Server UNS32 ro 600h + NID

2 COB-ID Server-Client UNS32 ro 580h + NID
1800 | Transmit PDO1 Communication Parameter

0 Number of Entries UNSS8 ro 2

1 COB-ID used by PDO UNS32 ro 180h + NID

2 Transmission Type UNSS8 ro FEh
1A00 | Transmit PDO1 Mapping Parameter

0 Number of Entries UNSS8 ro 4

1 1. Mapped Object UNS32 ro 50000110h

2 2. Mapped Object UNS32 ro 50000210h

3 3. Mapped Object UNS32 ro 50000310h

4 4. Mapped Object UNS32 ro 50000410h

3.4.1.1. Error Register (Index 1001h)

The error register shows the error status of the device. When an error occurs or adjusted
limits are exceeded bit 0 is set (general error). The reason of this error is indicated with the
manufacturer status register. The content of this error register is transmitted in every
emergency message.

3.4.1.2.

Manufacturer Status Register (Index 1002h)

This register shows the actual state of all detectable errors. Every bit stands for a specific
error. If a bit is set this error is active. The buildup of this register is as follows.

Manufacturer Status Register
Bit3 Bit2 Bitl BitO
Limit Limit Limit Flow
4 ym 6 um | 14 ym | Sensor

Bit O is set when no valid signal of the flow sensor is detected. Bits 1 — 3 are set when an
adjusted limit value is exceeded and the report format is according ISO 4406. Bits 4 — 31
are unsused. The content of this register is sent at every emergency message.
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3.4.1.3. Store Parameter Field

The CCTO01 supports saving parameters in hon-volatile memory. With an reading access to
the index 1010h, subindex 1h, the device answers with the value 1. That means that the
device stores all parameters on command. Otherwise the parameters are only stored in
RAM and get lost at a reset. The following telegramme is used to store the parameters.

Identifier | Bytel | Byte2 | Byte3 | Byted4 | Byte5 | Byte6 | Byte7 | Byte8
600h + NID | 23h 10h 10h 01lh 73h 61h 76h 65h

3.4.2. Manufacturer specific part

In this chapter the manufacturer specific part of the object dictionary is described. The
following table shows the buildup of this part.

Index | Subindex Description Data Access Default
(hex) (hex) type value
3000 0 Limit 4 um UNSS8 rw 0
3001 0 Limit 6 um UNSS8 rw 0
3002 0 Limit 14 pum UNSS8 rw 0
3003 0 Sending Measurement Results | UNS16 rw 1
4000 0 Storage Interval UNS16 rw 0
4001 0 Number of stored data UNS16 rw 0
4002 | Stored Datal RECORD ro
43E9 | Stored Datal000 RECORD ro
5000 | Process values as UNS16
0 Number of entries UNSS8 ro 4
1 Contamination class 4 um UNS16 ro (value)
2 Contamination class 6 um UNS16 ro (value)
3 Contamination class 14 pm UNS16 ro (value)
4 Volume flow UNS16 ro (value)
5100 |Process values as REAL32
0 Number of entries UNSS8 ro 4
1 Particles/ml > 4 pm REAL32 ro (value)
2 Particles/ml > 6 pm REAL32 ro (value)
3 Particles/ml > 14 pm REAL32 ro (value)
4 Volume flow REAL32 ro (value)

3.4.2.1. Threshold settings

The indexes 3000h to 3002h of the object dictionary are for threshold settings. The limit
values are according ISO 4406. The value “0” means a deactivation of limit value
monitoring.

3.4.2.2. Sending Measurement results

Transmission of the PDO takes place after the number of measurements which can be
changed Index 3003h. The time of one measurement is 20 seconds. That means that at a
value of 1 the result is sent after every measurement (every 20 seconds). With a value of 0
the results are not transmitted.
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3.4.2.3. Storage interval

The storage interval is at the index 4000h. The unit is hours and it can be changed between
0 (storage interval off) and 1000.

3.4.2.4. Stored data

At the index 4001h there is the number of the stored measurement results. 1000
measurements can be stored. Deletion can be made with a writing access to the index
4001h, subindex Oh and the value 0. The stored data are at the following indexes. The first
possible data set is at index 4002h, the last one at index 43E9h. At a query of not existing
data sets the abort code “06010000h” (Unsupported acces to an object) is sent. Following
there is the buildup of one data set.

Index | Subindex | Description Data |Access| Default
(hex) (hex) type value
4002 0 Number of entries UNS8 ro 9

1 Day UNSS ro

2 Month UNS8 ro

3 Year UNSS8 ro

4 Hour UNSS8 ro

5 Minute UNS8 ro

6 Particles/ml > 4 um REAL32 ro

7 Particles/ml > 6 um REAL32 ro

8 Particles/ml > 14 pm REAL32 ro

9 Volume flow REAL32 ro

3.4.2.5. Process values

Process values are contamination classes acc. 1ISO4406 and the volume flow through the
measuring channel. The variables are located at index 5000h as UNS16 — values and at
index 5100h as REAL32 — values. The unit of the volume flow is ml/min.

3.5. SDO (Service Data Object)

With Service Data Obijects the access to entries of a device Object Dictionary is provided. It
is a client-server communication. A client request is always confirmed by a reply from the
server. The CCTO1 represents an SDO-Server.

For an SDO transfer following COB-IDs are used:

COB-ID Description
0x600 + Node 1D SDO Client -» CCT01
0x580 + Node ID CCTO01 — SDO Client

At an SDO the 8 byte data consist of the Command Specifier (CS), a 16 — Bit index, an 8 —
Bit subindex and maximum 4 byte data. The buildup is shown in the next illustration.

Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
CS Index Subidx Data

At an SDO request the Command Specifier indicates the type of request (read or write).
With a writing acces it contains also information about the number of bytes in the data field.
At an SDO response the Command Specifier indicates the success of the request. At a
reading request it also contains information about the number of bytes in the data field.
When the request was not successful the data field contains a 4 byte error code. The
meaning of these error codes is described in the specification DS-301.
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3.6.

3.7.

3.8.

3.8.1.

CS (hex) |Description Type of telegramme
2F Write 1 Byte Request
2B Write 2 Byte Request
27 Write 3 Byte Request
23 Write 4 Byte Request
60 Writing successful Response
80 Error Response
40 Reading request Request
4F 1 Byte data Response
4B 2 Byte data Response
47 3 Byte data Response
43 4 Byte data Response

The CCTO1 supports only the transmission of data with a maximum length of 4 Byte!

Transmit PDO

The CCTO1 has one Transmit PDO (TPDO). This contains the measurement results in
contamination classes according 1ISO 4406 and the volume flow through the measuring
channel. The identifier is static (180h + Node ID). The transmission type is 254 und also
static. That means the transmission type is defined in the manufacturer specific part of the
object dictionary. It was described in section 3.4.2.2. PDO Mapping is also static and it is
described in the next illustration.

Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
Idx 5000, Sidx 1 Idx 5000, Sidx 2 Idx 5000, Sidx 3 Idx 5000, Sidx 4

The Transmit PDO can also be requested with a Remote Frame.

Emergency Messages

With an exceeding of the limit values or with an error of the flow sensor an emergency
message will be sent. The identifier is 80h + Node ID. The message consists of the
Emergency Error Code, the Error Register and the Manufacturer Status Register. The type
of error is indicated by the Manufacturer Status Register (3.4.1.2).

Byte O Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7

Emergency Error

Error Code Reg. Manufacturer Status Register unused

Guarding

For guarding Heartbeat- or Nodeguarding-mechanism can be used. It can only be used one
error control mechanism at the same time.

Nodeguarding

The CCTO1 only supports Nodeguarding. Lifeguarding is not supported. An NMT Master
cyclically sends a remote frame to an NMT Slave.The identifier is 700h + Node ID. The
response of the NMT slave contains the state of that NMT Slave and an alternating toggle
bit. An error is indicated if the remote transmit request is not confirmed within the node life
time or the reported NMT slave state does not match the expected state. Nodeguarding is
only possible when the parameter “Producer Heartbeat Time” (1017h) is O.
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3.8.2.

3.9.

3.10.

3.11.

3.12.

Heartbeat

The Heartbeat mechanism defines an Error Control Service without need for remote
frames. A Heartbeat Producer transmits a Heartbeat message cyclically. The identifier is
700h + Node ID and it contains the MT state of the NMT Slave. It is activated when the
parameter “Producer Heartbeat Time” (1017h) is bigger than 0.

Timestamp

The Timestamp-Object can be used for setting the time. This protocol is a timestamp with a
length of 6 Byte. It consists of the days since 1. January 1984 and the milliseconds after
midnight. The default value of the identifier is 100h. It can be changed at the index 1012h. A
receipt for the timestamp is only possible in the state Pre-Operational and when the MSB of
the Object 1012his 1.

Network Management

The state machine is implemented according DS-301. The CCMO1 supports the following
orders:
e Start Remote Node

e Stop Remote Node

e Enter Pre-Operational

e Reset Node

e Reset Communication
EDS-file

For the CCTO1 an electronic data sheet (EDS-file) is available. It contains a complete
description of the object dictionary and it serves for an easy integration in a CANopen
configuration tool.

Examples for CAN-communication

In this chapter there are some examples for controlling the CCT01 via CAN. All numbers
are in hexadecimal representation.

Node ID 5, request limit 4 pym:

Identifier | 8 Byte Data

Client 605 40 00 30 00 00 00 00 00

Response CCTO01 |585 4F 00 30 00 xx 00 00 00

Node ID 15, request particle number 1. channel:

Identifier |8 Byte Data

Client 60F 40 00 51 01 00 00 00 00

Response CCT01 |58F 43 00 51 01 XX XX XX XX

Node ID 15, Start Remote Node:

Identifier |2 Byte

Master 0 01 OF or 01 00
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Sensor calibration

The laser sensor is calibrated with ISO MTD according to ISO 11171 and is delivered
together with a calibration certificate.
The validity of the calibration certificate amounts to 12 months.

Internormen recommend a calibration interval of 1 year. For the calibration send the sensor
and the CCT 01 to Internormen Technology GmbH in Altlussheim.
The calibration and maintenance package for the sensor and the CCT 01 contains:

- Function test of the sensor and the CCT 01

- Calibration with calibration certificate

- Programming of the new calibration values in the CCT 01

- 24 h function test

Upon delivery the calibration values of the attached laser sensor are programmed in the
CCT 01.

If the laser sensor is recalibrated or exchanged, also the programmed calibration values in
the CCT 01 have to be changed. The input of the new calibration values can be entered by
the user according to a seperate instruction manual.
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5. Appendix
5.1. Technical Data

51.1. Laser sensor PFS 01:

Measuring principle:

Calibration:

Coincidence limit:

Maximum acceptable operating pressure:

Maximum oil temperature:

Viscosity range:
Ambient temperature:

Minimum volume flow:

Maximum acceptable volume flow:

Connections:
Protection class:
Mass:

Operating fluids:

Particle counting based on the
light-barrier principle

ISO MTD in oil (ISO 11171:2000)
10.000 particles / mi

< B0 bars /<725 psi

70°C /158 °F

10......400 mm?%/s / 45...1854 SUS
0.+ 70 °C / 32...158 °F

500 ml/ min / 0,132 gal/ min

50 I/min / 13,3 gal/min

Pipes 1“ or %

IP 65

15kg / 3,31b (m)

Mineral oil based hydraulic- and
lubricating fluids (check separate list 5.5)

5.1.2. CCT 01 — Contamination Class Transmitter:

Measuring system:

Particle sizes:

Representation of the cc:

Accuracy:
(Contamination classes)

Ambient temperature:
Material:

Power supply:
Analog outputs:

Max. burden:
Protection class:
Memory capacity:

Connections:

Interfaces:

Dimensions:

Mass:

automatic particles counting
>4 um, > 6 umy, >14 pmy
ISO 4406 (4 - 25)

+1

0..+70°C / 32..158 °F

Aluminum

24V DC

3x4...20 mA

450 Q

IP 65

up to 1000 measurements

M12 - socket - for power outputs
Socket - 7 poles - DIN 45321

M8 - plug 3 poles power supply
M12 - plug CAN-Bus

USB (for configuration)
CAN: ISO 11898, CAN 2.0A, CANopen kompatibel

201 x 85 x 35
mm X mm X mm

380 g
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5.2. Pin Assignment

CON 2:

Brown: + 24V 1
Blue: GND 3
Black: RESERVED |4
CON 1:

Brown: + 24V 1
White: 4 u 2
Blue: 6 U 3
Black: GND 4
Grey: 14 5
CAN:

Brown: CAN Shield 1
White: NC 2
Blue: GND 3
Black: CANH 4
Grey: CAN L 5

M 8
Plug

M 12
Socket

M 12
Plug
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5.3. Assembly instructions

Dimensions in mm, unless specified otherwise

(201

25

164

12

) ¢

II ]

I L F ] : III :‘1
\_Mounting rail |

TS 35

b4 .7
47.2

118

bx@Bh.b

1=

Drilling template

47
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5.4. Cleanliness classes according to ISO 4406:99

According to ISO 4406 (year 1999) the number of particles sized >4 um, > 6 um
and > 14 uym is being used to determine the cleanliness class. The determination
of the cleanliness class doesn’t depend on the particle size.

Die Bestimmung der RK ist unabhangig von der Partikelgréfe.

Example of presenting: 20/16/12
Partikel > 14 pm
Partikel > 6 um
Analysis volume: 1 ml Partikel > 4 pm
Cleanliness class Number of particles .......... Up to and including
26 320000 640000
25 160000 320000
24 80000 160000
23 40000 80000
22 20000 40000
21 10000 20000
20 5000 10000
19 2500 5000
18 1300 2500
17 640 1300
16 320 640
15 160 320
14 80 160
13 40 80
12 20 40
11 10 20
10 5 10
9 2,5 5
8 1,3 2,5
7 0,6 1,3
6 0,3 0,6
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5.5. Fields of Application - Compatibility

Hydraulic oils H, HL, HLP, and HV
Transmission oils C, CL, CLP
Motor oils, gas oils

MIL-H-5606 E

Vegetable oils (HTG, triglyceride)
Synthetic ester (HEES)

5.6. Trouble Shooting

No parts of the CCT 01 ought to be exchanged by the operator.

Malfunctions, which could be eliminated by the operator, are limited to check the cables.
Any other case the sensor or the contamination class transmitter CCT 01 has to be send to
INTERNORMEN Technology GmbH in order to recover the functions.

A brief description of the problem would expedite the trouble shooting and the repair
process. To check your warranty and to answer questions by phone, we need the serial
number and the date of purchase of the instrument.

5.7. Shipment

internormen *
S o'octronics

f ~ CCTo01-Set
i Control T
e 2005

Article no.:
(1) Transmitter CCT 01 328597
(2) Sensor PFS 01 327213
(3) Sensor cable,L=5m 328684
(4) FEB connector plug 328685
(5) FEB cable 3308 PS,L=5m 328686
(6) USB — cable 328687
(7) Mounting clamp 328663
(8) Data manager 2.0 CD (incl. CCT 01 driver) 327284
(9) Instruction manual 328690
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North America — HQ

70 Wood Ave., South, 2nd Floor
Iselin, NJ 08830

Toll Free: (800) 656-3344

(North
Voice:

China
No. 3,

Changning District, 200335
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