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1 Introduction

1.2

1.3

1.4

15

Purpose of this Document

This document contains all relevant information concerning the TTM100 for operators, process
engineers or service and maintenance engineers.

Range of Application

The TTM100 can be used in a wide range of measurement applications, but is specifically
designed as a data acquisition and computing device for storage tanks metering systems.
The configuration options are chosen to cover most tank management applications in the
petrochemical industry.

Scope of supply

The TTM100 is supplied as a set of hardware, software and documentation consisting of:
= TTM100 A (optional)
o Electronics (optional)
o0 Temperature probe (optional)
= TTM100 B
= User Manual
= TTM Monitor configuration tool.
= Calibration report (optional)
= Material certificates (optional)
= Certificate of origin (optional)
= ATEX certificate (optional)
= EMC Approval 89/336/EG EN61326 + EN61326/A1 (optional)

Product liability and warranty

The TTM100A is designed for multipoint temperature measurement and additional tank measurement
data acquisition.
The TTM100B is designed for tank measurement data acquisition and computation.

Special codes and regulations apply to its use in hazardous areas
Responsibility as to suitability and intended use of this instrument rests solely with the user.
Improper installation and operation may lead to loss of warranty.

In addition, the "General conditions of sale", found on the back of the invoice and forming the
basis of the purchasing contract, are applicable.
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1.6

Definition of terms

Term Description

ADC Analog to Digital Converter

BM100 Krohne Level instrument

BM70 Krohne Level instrument

Calibration Adjusting measurement setting to meet specifications
Checksum Calculated value over an amount of data to check data validity
Configuration Setting parameters that influence the behaviour of the instrument
CPU Central Processing Unit

Download Sending data from a computer to the instrument
EEPROM Electrical Erasable Programmable Read Only Memory
EPROM Erasable Programmable Read Only Memory

HART Communication protocol over 4-20 mA signal
Initialisation First sequence after start up

Interface Separation level between two liquids

Modbus Data communication protocol

OPTIFLEX Krohne Level instrument

OPTIWAVE Krohne Level instrument

Pt100 Temperature element

RAM Random Access Memory

RS485 Hardware standard for data communication

Stilling well Vertical pipe used for measurement equipment
Supervisory Computer meant for HMI for operators

computer

TTM100 Temperature measurement device and tank computer
TTM100A TTM100 part connected to the temperature probe
TTM100B TTM100 part with embedded computer

VCO Voltage Controlled Oscillator
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2 User Interface

2 User Interface

The TTM100 is configurable via a serial link; there are no buttons on the instrument itself to
configure it.

The TTM100 B is equipped with a display to show required data in the tank field. Physically
there are 2 lines with 16 characters. 20 lines with 16 characters can be configured to show text
and data. The display will scroll on a configurable time base when more than 2 lines are
configured.

The display can be configured to show text and calculated and measured values in a
configurable format.
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3 Service and Maintenance

3 Service and Maintenance

3.1 Test functions

The instrument performs a parameter check during start up. An initialisation error is set when
the checksum over a parameter set is not right.
The cause of an initialisation error can be:
= No parameters downloaded. Happens when the TTM100 is switched on the first time.
= New software version download into the TTM100

The initialisation errors will disappear after downloading all parameters and configuration.

3.2 Calibration

3.2.1 Pt100 Input

Standard Pt100 (385) curves are implemented in the software for each Pt100 input.
A 2 point calibration with certified calibrator is done for each input to get the best fit of the curve.
Offset parameters can be used to correct for the inaccuracy of a Pt100 elements.

3.2.2 4-20 mA Analogue Inputs

A 2 point calibration with certified calibrator is done for each analogue input.

3.2.3 Internal Temperature

The internal temperature of the instrument is measured. This temperature can be used to
monitor the instrument and to control an internal heater for use in cold environments.

3.3 Trouble Shooting

3.3.1 Pt100 Errors

Temperature elements are connected as 2 loops of 8 Pt100’s each.

A broken connection or element will result in measuring errors because there is no current in the
loop, the electronics will detect this and raise loop current alarm. All measurements in the same
loop are faulty.

An open loop alarm will be raised for a specific Pt100 when the measured temperature
increases a configurable error limit. The resistance became too high and the Pt100 is likely to
be damaged.

A short circuit alarm will be raised for a specific Pt100 when the measured temperature
decreases a configurable error limit. The resistance became too low and the Pt100 is likely to be
damaged or there is a real short circuit in the wiring.
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3 Service and Maintenance

3.3.2 Analogue Input Errors

Analogue inputs measure current in the range of 4-20 mA or 0-20 mA. The measured current is
compared to configurable error limits to detect open circuits and short circuits. Alarms are raised
when inputs are in error state.

3.3.3 Configuration and Parameter Errors

The TTM100 is a flexible instrument and therefore there are many configuration options and
parameters available. Most parameters and configuration options are set during commissioning
or updated by specialised engineers when there are tank installation changes. Using the TTM
Monitor is no guarantee for right configuration; the user is responsible to fill in a configuration
that complies with the tank dimensions, measurement setup and the desired calculations.

Process limit alarm parameters are subject to change more frequently than other parameters.
Changing these parameters will not affect measurement and calculation results. It is likely that
these parameters are changeable by operators via a supervisory system. The TTM100 will
check for restrictions on alarm limit parameters and raise an alarm if the settings are invalid.

3.3.4 RS485 Communication

The TTM100 has 2 Modbus communication ports and one port using the Krohne protocol to
connect to BM100 and BM70 level instruments. A TTM Monitor program is used to configure
and check the instrument, it uses the Modbus protocol.

The TTM Monitor program is an easy to use program to test the TTM100 communication.
Causes of communication failures are in general:

» Worong selection of the communication port of the PC where the TTM Monitor runs.
Try another one, easy to select in the TTM Monitor program.

e Mismatch in baud rate between TTM Monitor program and TTM100.

Try another one, easy to select in the TTM Monitor program. Default setting in the
TTM100 is 9600 baud.

» Wrong Device ID selected.

Try another one, easy to select in the TTM Monitor program. Default device ID in the
TTM100 is 1.

* Wrong RS485 connection, e.g. crossed wires.

* RS485 load too high, too many instruments or too many instruments with termination
resistors. Make a one to one connection with the instrument under test. Make sure that
termination is only set at the ends of the line. Maximum amount of instruments on 1 line
without repeaters is 32.

» Bad RS485 line
Maximum length without repeaters is 1200m. It must be a twisted pair type to minimize
disturbance and the right impedance to minimize distortion.
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3 Service and Maintenance

3.3.5 HART Communication

3.4

3.5

The TTM100 can be equipped with HART communication to connect pressure transmitters or
level instruments with HART communication.
Possible causes of failure are:
* Wrong Manufacturer code
Check with TTM Monitor
* Wrong Device type code
Check with TTM Monitor
* Worong Device ID
Check with TTM Monitor
*  Wrong configuration
Assignment configuration parameters must be set right. (set to 9 for HART on Analogue
input 1 and 10 for HART on Analogue input 2)
* Wrong connections HART communication is not working.
Check the electrical circuit

Basic Servicing

There is no basic servicing required after commissioning other than checking the connections
and the internal temperature every now and than.

Fault Clearing

An extensive set of errors, alarms and status flags are available in the Modbus alarm block. The
supervisory computer uses this block to collect alarms. Checking the raised alarms on the
supervisory computer is the first thing to look for to find what causes a problem.

The TTM100 has the option to mask irrelevant alarms in the Modbus alarm block. The Modbus
diagnostics block contains all unmasked alarms and intermediate calculation results. This is the
next thing to look for to find what causes a problem. Checking diagnostics might not be
implemented in a supervisory computer and must be done with the TTM Monitor configuration
tool.

Other things to check are of course all parameter and configuration settings and the installation
itself.
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4 Technical Data

4 Technical Data
4.1 Input Characteristics
4.1.1 TTM100 A

Pt100 Inputs
Maximum 16 Pt100 inputs divided in 2 groups of 8 4-Wire Pt100’s connected in series.

Measurement range: -50C to + 180T (-58F to+356F)

Standard Accuracy: better than +0.2 K over the total measurement range
Optional Accuracy: better than +0.1 K over the total measurement range
Classification Area Safety: Ex ib

Temperature Probe

Temperature sensors Max. 16x Pt100,

Standard: Class A

Option: up to Class A 1/10

Length Max. 40 m (131 ft), flexible version

Max. allowable operating pressure

Standard: 12 bar (174 psig)
Option: 25 bar (362 psig)
Sheath probe Stainless Steel 316L

Analogue Inputs

Four times 4-20mA active analogue inputs

Measurement range: 4-20 mA
Accuracy: better than 0.1% over the full range.
Classification Area Safety: Ex ib
Connections
M20 Cable glands
Standard: Nickel plated brass
Option: Stainless steel
Probe connection Minimum flange size: 1 2" ANSI 150 Ibs
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Approvals

ATEX approval:
EMC Approval:

Enclosure
IP 65

41.2 TTM100B

Analogue Inputs

Standard:
Option:

Resolution of all inputs

Relay Output

Two Relay outputs

Nominal switching capacity:

Interfaces

Il 2G Ex ibfia} [IC T4 Gb
89/336/EG EN61326 + EN61326/A1

4 times 4-20mA active analogue inputs
2 times 4-20mA active analogue inputs
2 times 4-20mA active analogue inputs with HART Modem

0.001 mA

1A @ 30V DC
0.5A @ 125V AC

Comport 1: RS 485 Interface with Modbus for Supervisory system
Comport 2: RS 485 Interface with Krohne protocol for BM70/100 level instruments
Comport 3: RS 485 Interface with Modbus for Supervisory system

Analogue input 1/2: HART communication for OPTIWAVE / OPTIFLEX level instruments
HART communication for Yokogawa pressure transmitters

Power Supply

Standard:
Options:

Power consumption
Standard:
With optional heater:

230 VAC Um = AC/DC 250 V
115 VAC Um = AC/DC 125V
24V AC/DC  Um = AC/DC 250 V

mow
50 W
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Ambient conditions

Standard: -20C to +60C (-13F to+ 140F)
Option with heater: -40C to +60T (-40F to+ 140F )
Local Display

Dot Matrix LCD Display with 2 x 16 characters

Connections
M20 Cable glands (option)

Standard: Nickel plated brass for 6 to 12 mm cable
Option: Stainless steel
Approvals
ATEX approval: I 2 G Ex d[ib] IC T4 Gb for TTM 100 B
EMC approval: 89/336/EG EN61326 + EN61326/A1
Enclosure
Housing Aluminium with electrostatic powder coating
IP 65
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4.2 Terminal connections

421 TTM100 A

N

|
=)
=

EE: b

Terminal | Description Terminal | Description Terminal Description
KLA1 Pt100 8 (-) KLB1 Pt100 16 (-) 20 Al 8 (4)
KLA2 Pt100 8 (+) KLB2 Pt100 16 (+) 21 Al 8 (-)
KLA3 Pt100 7 () KLB3 Pt100 15 (-) 22 Al 7 (4)
KLA4 Pt100 7 (+) KLB4 Pt100 15 (+) 23 Al 7 (-)
KLAS Pt100 6 (-) KLB5 Pt100 14 (-)

KLAG Pt100 6 (+) KLB6 Pt100 14 (+) 24 Al 6 (4)
KLA7 Pt100 5 (-) KLB7 Pt100 13 (-) 25 Al 6 (-)
KLA8 Pt100 5 (+) KLB8 Pt100 13 (+) 26 Al5 (4)
KLA9 Pt100 4 (-) KLB9 Pt100 12 (-) 27 Al 5 (-)
KLA10 Pt100 4 (+) KLB10 Pt100 12 (+)

KLA1l Pt100 3 () KLB11 Pt100 11 (-) 28 +Usl
KLA12 Pt100 3 (+) KLB12 Pt100 11 (+) 29 GND
KLA13 Pt100 2 (-) KLB13 Pt100 10 (-) 30 +Us2
KLA14 Pt100 2 (+) KLB14 Pt100 10 (+) 31 TxD
KLA15 Pt100 1 () KLB15 Pt100 9 (-)

KLAL6 Pt100 1 (+) KLB16 Pt100 9 (+)

KLAL17 Supply (+) KLB17 Supply (+)

KLA18 Supply (-) KLB18 Supply (-)
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4.2.2 TTM100B

Exd

Ex i
Ex d part Ex i part
Terminal | Description Terminal |Description Terminal |Description
1 RS485 Comport 1 (+) |13 Relay 1 1 +Usl
2 RS485 Comport 1 (-) |14 Relay 1 2 oV
3 RS485 Comport 2 (+) |15 Relay 2 3 +Us2
4 RS485 Comport 2 (-) |16 Relay 2 4 RxD
5 RS485 Comport 3 (+)
6 RS485 Comport 3 (+)
7 All ()
8 Al 2 ()
9 Al 1/2 (+)
10 Al 3 (5) 17 PE
11 Al 4 (5) 18 115/ 230 VAC, 24VDC
12 Al 3/4 (+) 19 115/ 230 VAC, 24VDC
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5 Installation Guidelines

5 Installation Guidelines

5.1 Tank installation

Vapour room Vapour room

Product Product

Sediment and Water Sediment and Water

The counterweight should not touch the bottom of the tank to let the probe hang straight in the
tank. The temperatures measured by a Pt100 in the probe should represent the average
temperature of the whole area at the height of the Pt100. The ambient temperature might have
too much influence when the probe is mounted close to the tank side
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6 Measuring Principle

6 Measuring Principle

6.1 Level measurement

6.1.1 BM70/100

The BM70 Radar instrument measures the distance to a liquid surface by sending a frequency
sweep radio wave and compare it with the reflection from the liquid surface. It calculates the
distance from the frequency spectrum. The advantage of a BM70 compared to a BM100 is that
there is no physical contact with the liquid.

The BM100 instrument sends an electromagnetic pulse over a wire or rod dipped into the liquid.
A pulse is reflected from the liquid surface. The distance to the liquid surface is calculated from
the time delay of the reflected pulse. Because the wire is hanging in the liquid it can also
measure a separation of two liquids as long as there is a clear separation and the dielectrical
constant differs enough. The separation of two liquids is called ‘interface’. The advantage of a
BM100 is the capability to measure the interface between oil and water in a storage tank.

The level and interface are measured by a BM70 or BM100 Krohne instrument. These
instruments are equipped with an RS485 serial link and a Krohne protocol.

6.1.2 OPTIWAVE 7300C / 1300C

The OPTIWAVE 7300 C is a new radar instrument based on the same principles as a BM70.
The OPTIFLEX 1300 C is a new instrument based on the same principles as a BM100.
The instrument has a 4 — 20mA output with HART communication protocol.

6.1.3 Other level sources

Levels from other measurement devices can be used via 4-20mA analogue inputs or via
Modbus from a supervisory computer.

6.1.4 TTM100 Level reading

The TTM100 is capable of handling two level instruments. One instrument is used as primary
level instrument and a secondary level instrument can be used as fallback when the primary
instrument fails. The level and interface readings can come from different sources, e.g. a
BM100 instrument for the primary measurement and a level reading from an external system via
Modbus.

The primary readings are used by the TTM100 under normal conditions. The secondary
readings are used as fallback when there are alarms that indicate an unreliable reading of the
primary level and/or interface.

The BM70 and BM100 instruments are connected to comm?2 of the TTM100. Instrument errors,
alarms and status flags from the instruments are used to determine the reliability of the
instrument measurement. The errors, alarms and status flags from the BM70 and BM100
instruments are transferred to the Modbus communication for monitoring reasons.
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6 Measuring Principle

The OPTIWAVE and OPTIFLEX instruments are connected via an analogue input with
HART protocol. The operation is similar to the BM70 and BM100 instruments.

6.2 Temperature measurement

6.2.1 Multipoint Temperature probe

A Multipoint temperature probe is used to
measure the average temperatures with
the highest achievable accuracy. A tank
contains typically 3 compartments,
sediment and water, stored product and

.......... ST vapour room. Up to 16 temperature spots
....................... Vapeursoam can be measured. The locations of the
ﬁ Pt100’s in the probe can be tailored to
.......... g customer needs.
.................... f; .. .. .. .. .. .. .. .. .- .- .- .- .- .- .- .- EaCh measured temperature represents a
..................................................... part or layer inside a tank. This is based
ﬁ 70 on the assumption that the temperature
oo % ......................................... onIy varies by helght This profile will be
.......... e close to a real situation when the tank is
stabilised, movements inside the tank are
ﬁ ESent and iaiey minimal and the influence of outside

weather conditions are minimal.

Weight factors for each Pt100 are calculated because spaces between Pt100’s are not
necessarily equal, height and volume relation is not always linear, Pt100’s can fail and the
interface and level can vary.

Linear weight factors are calculated by the height of the ::

layers and used for stilling well and shell expansion H
correction purposes. Volume weighted averages are Il Mark this PT100
Vapour room | | as Not used
calculated by the volume of the layers and are used for Q
. 1
volume correction factors. (VCF) ——tpm-—pE e Upper

Limit

Relatively large differences between the vapour and the H'
liquid temperature can occur within a tank. A Pt100 ﬁ
element located just above the liquid surface can show a ”
value close to the liquid temperature due to relatively g
high heat conductivity in the steel hose of the D
temperature probe. This Pt100 does not represent the vapour temperature and should not be
taken in account to calculate the average vapour temperatures. A dead band around the level in
which Pt100’s are not used for average calculation prevents these measurement errors.

The dead band limits are configurable.
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6 Measuring Principle

6.2.2

6.3

6.3.1

Single spot temperatures

Single spot temperatures can be connected and configured as a 4-20 mA inputs for the water,
product and vapour part.

Connecting a Pt100 a single spot temperature to a Pt100 input is another possibility. Note that
the Pt100 inputs are meant for a temperature probe; the right height value must be configured to
make sure that the used Pt100 always calculates to the right average.

Average temperatures from external sources can be used via the Modbus link.

Pressure measurement

Pressure transmitters

The TTM100 is able to read Yokogawa pressure transmitters (type EJA 430) via HART
communication on analogue input 1 or 2.

Other transmitters with 4-20mA signals can also be used.
Pressures from external sources can be used via the Modbus link.

Pressures can be measured as an absolute pressure value or as a differential pressure against
atmospheric pressure. A configuration setting is provided to set the used pressure transmitter

type.

The average pressure calculated by the TTM100 is always against atmospheric conditions.

(=1,01325 bara as standard atmospheric pressure when absolute pressure measurement is
used )
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7 Calculations

7 Calculations

7.1 Calculation Overview

Calculations are divided in tank related calculations and product related calculations.

Tank calculations depend on level and temperature measurements and a set of parameters
describing the physical dimensions of the tank. The result of the tank related calculations is an
observed volume under actual temperature and pressure conditions.

The product calculations will result in a product volume under reference conditions and the
product Mass. Product calculations implemented in the TTM100 according to API standards.

Stilling well correction

Input Values

Tank Calculations

GOV Product Calculations GSV, MASS )

Volume Correction Factor

Levels are corrected for stilling well expansion due to temperature. Average temperatures are
used to calculate the corrections. Average temperatures are calculated using the corrected
level. This explains the iterative stilling well loop in the drawing above.

The Volume Correction Factor (VCF) is a result the product calculations and it is used in the
tank calculations to calculate a floating roof correction when required.

7.1.1 Tank calculations

B
Primary Stilling well

Level X
’ correction
instrument —l

Instrument In use corrected
Errors - . A
selection level and interface
A

Secondary Stilling well

Level .
. correction
instrument

A 4 . .
Linear Weighted g )
Average Average Temperatures
Temperature
robe Temperatures Temperature
P Calculation Volume Weighted c
Average Temperatures
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7 Calculations

The TTM100 has the option to connect two level instruments. The error status of the primary
instrument determines which instrument is used for level/interface measurement. It is possible
that one instrument measures level and the other interface. The temperature probe contains up
to 16 Pt100 elements at different heights to measure the temperature. The linear weighted
average temperatures are temperatures weighted by their distances in height. These average
temperatures are used for the stilling well expansion correction and the shell expansion
correction (see below) assuming that the average temperature on the tank shell has the same
temperature profile in height as the products inside the tank.

The relation between the height and the volume depends on the tank shape and is not
necessarily linear. A volume weighted average temperature is needed to calculate the volume
under reference conditions, see product calculations.

The volumes in the tank are calculated with the corrected heights and a strapping table. Next
step is a correction for the shell expansion due temperature. The weight of a floating roof
causes a level offset in the stilling well. The floating roof correction is a volume correction based
on the roof weight. A bulging correction factor can be used to correct for shell deformation of the
tank.

All measured values can come from an instrument or as an override value via Modbus and all
corrections are optional. The configuration determines the source of measurement values and
which corrections are performed or not.

The configuration settings for tank calculations with two level instruments, a temperature probe,
a floating roof tank and all correction activated are i. e.:

bm_stat 0x0A02 Both primary and secondary level instruments are BM100’s
communicating with 9600 baud.

bm_p_adr 1 Primary BM100 address

bm_s adr 2 Secondary BM100 address

ASTAVV 13 Average vapour temp. calculated from temperature probe

ASTAVP 13 Average product temp. calculated from temperature probe

ASTAVW 13 Average water temp. calculated from temperature probe

ASLVL1 11 Primary level from level instrument

ASINT1 11 Primary interface from level instrument

ASLVL2 11 Secondary level from level instrument

ASINT2 11 Secondary interface from level instrument

Tanktype 1 Floating roof

FRCtype 1 Floating roof correction

STWCtype 1 Stilling well correction activated

SECtype 1 Tank shell correction activated

BCtype 1 Bulging correction activated

Detailed information about configuration is found in chapter Configuration page 45.
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7 Calculations

Different options are available for product calculations to cover most applications.

Actual density can be calculated from pressure when accurate pressure measurement is
available. The reference density can be calculated from actual density, actual temperature and
pressure according to APl D2540 standards.

P1A
pressure
transmitter

P1B
pressure
transmitter

!/A ACTDENS >@>
Corrected Level
A
Actual
P1 ‘
transmitter den5|t_y > Mass_ H——MAS | h
selection calculation calculation /
(HTG)
A *
GOV
1
/ N
HDJ
GOV
v
Volume Reference
i Standard
@— szé%gte: calculation »  Volume _GSV—’®
° calculation
Temperature
N
VC:C =/E )
N
REFDENS: ;<@

Configuration settings for this option are i. e.:
Liquid pressure P1A on analogue input 1
Liquid pressure P1B on analogue input 2
Vapour pressure P3 on analogue input 3

ASP1A
ASP1B
ASP3
ASACTD
ASREFD
VCFtype

Calculated from pressure inputs

No input value available

Temperature and pressure correction

The reference density can come via Modbus from an external source. The API calculation is no
longer needed in this alternative case.
The same configuration settings are used except for:

ASREFD

14

Modbus override

The next diagram shows the calculations
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7 Calculations

P1A A ACTDENS :FF\
pressure v
transmitter
Corrected Level
A
Pl (;Zcr:gial Mass
transmitter ty . —MASS—»@
selection calculation calculation
(HTG)
‘ ¥
GOV
P1B
pressure
transmitter
GOV
v v
VCE Standard
Modbus REFDENS . > Volume ——GSV- H
calculation )
calculation
VCF :@
REFDENS » G

In many cases pressure readings are not available. Either reference density or actual density
must be available to calculate the volume under reference conditions and the mass. It is most
likely that a reference density is made available via Modbus. The next diagram shows the

calculation for this case.

Volume

Weighted
C b—m——
Average

——ACTDEN 84N®

Mass 1 \ag [
calculation

Temperature
A
Actual D Gov
density
Modbus calculation ~
(API) A2
Standard
»  Volume —GSV4>®
calculation
VCF ’@
REFDENS =@

Configuration settings for this option are i. e.:

ASACTD 0
ASREFD 14
VCFtype 1

HTempMethod 2

Calculated from pressure inputs

No input value available

Only temperature correction

External Reference Density; Actual density calculated

The alternative to previous set up is that the actual density is available.
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ACTDENS =®
Modbus of Mass | \ass
calculation
h
(o) Gov
N>
A A
Volume Reference
. . Standard
Weighted den5|t_y R Volume GsV
Average calculation calculation
Temperature (API)
VCF =®
REFDENS >@
Configuration settings for this option are i. e.:
ASACTD 14 Calculated from pressure inputs
ASREFD 0 No input value available
VCFtype 1 Only temperature correction

Notes:

The four calculation principles will cover most applications. A supervisory computer can perform
product calculations in special cases or for special products where the APl D2540 calculation
doesn't fit.

Apart from the configuration settings mentioned there are more options to choose from. These
options can have an effect on the results but do not really change the sequence of calculations.
The product calculation always follows the principle of one of the four alternatives.

7.2 Average Temperatures

7.2.1 Height weighted averages

A tank is built up in 3 compartments, sediment and water, stored product and a vapour room.
Each compartment is built up in layers for each input. This is based on an assumed temperature
profile in the tank, where the temperature only varies by height.

It is determined for each used Pt100 in which compartment it is located using interface and level
readings.

For each compartment a weighted average by height is calculated:

. > (LayerheightTX OReadingTX )
e > (LayerheightTX)
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Layer height boundaries are:
= the bottom of the tank,
= the interface level,
= the top of the tank,
= when 2 or more
elements are within the

same compartment

g
..................................................... Iayer boundaries are in
.......... b............\{aPE’L.".r?qm...................... the middle of the used

I Pt100 locations.
.......... H Pt100’s within the dead band
.......... . oot

o]

.......... FEEEEEE - - - .. 1
I
.......... PProduct H

[ I Mark this PT100
......... - CRPRRRIPRITPRRPRTRIPR PR vapour room | | as Not used

| Q

| I

g N e

I e Lower

, 11 Limit

ﬁ Sediment and Water ﬁ

Product 11
1

Calculated height (linear) weighted temperature
averages are:

TAVWATERL Sediment and water part
TAVPRODL Stored product part
TAVVAPL Vapour room

7.2.2 Volume weighted averages

Volume weighted averages are calculated in a similar way. The difference is in the weighing of
the reading, instead of the layer heights the layer volumes are used. The volumes are
calculated from a strapping table.

T " (LayervolumeTX OReadingTX )
e > (LayervolumeTX)

Calculated volume weighted temperature averages are:

TAVWATER Sediment and water part
TAVPROD Stored product part
TAVVAP Vapour room
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Note:
The height weighted and volume weighted averages are the same for ideal vertical cylindrical
tanks. Difference are found when the volume — height relation is not linear.

7.3 Level

7.3.1 Level instrument selection

The readings from the primary instrument are used in normal operation.
The secondary instrument takes over when the readings of the primary instrument are not
reliable and the readings from the secondary instruments are reliable.

The reliability depends on the communication status and instrument alarms. The following
alarms result in unreliable measurements and are therefore switch-over criteria:

BM70 BM100

Hardware error Hardware error
CPU error (NN) ADC reference error
EPROM error (checksum) ROM Error
RAM error (write/read check) RAM Error

Interrupt error (NN)
Counter/timer error (NN)
EEPROM error
General error
No signal
No peak
Microwave error
Current output error (Status)
Switch output error(Status)
Hardware error (general flag)
Fatal Error (general flag)
Microwave flag set
Integrator characteristic not rising
VCO range
Sweep not reached
Voltage increase too high

1) Only when Interface measurement is applied.

EEPROM Factory Error

EEPROM User Error

Signal error

Microwave Error

No End Of Scan Pulse Error
No Reference Pulse Error
No Level Pulse Error

No Interface Pulse Error?

Marker set

No Reference pulse
No Level pulse

Level frozen

No Interface pulse?
Interface frozen!
Communication Error

7.3.2 Level correction for stilling well or tank height expansion

The height of the mounted level instrument varies due to temperature variations in the stilling

well. The expansion of the stilling well is calculated based on the 3 compartments in the tank.

The correction factors are:
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CT,.., =1+ STWEC O(TAVAPL - REFTEMPSTWEC)

vepour

CTquuid =1+ STWEC D(TAVPRODL - REFTEM PSTVVEC)
CT,aer =1+STWEC D(TAVWATERL - REFTEM PSTVVEC)
With :
STWEC Linear material expansion coefficient of the stilling well.

REFTEMPSTWEC Reference temperature for the nominal stilling well height.

A height correction is calculated for both primary and secondary level instrument.

dH gy =CT, . Dlnterface, +CT,,q O(Level, - Interface, ) + CT,pe O(H gue — LeVE ) = H gy
With :
Hstwen Nominal stilling well height.

The corrected levels and interfaces are:

Level,,, = Level, +dH 4,
Interface,,, = Interface, + dH g,

7.4 Pressure

7.4.1 Pressure selection

Accurate pressure measurement is needed when the TTM 100 is configured to calculate actual
density from pressure instruments.

Two pressure transmitters with different measurement ranges can be mounted just above the
interface to provide accurate pressure measurement when the tank is full and when the tank is
almost empty. P1A is the wide range pressure transmitter, P1B with a small range.

The P1B reading is used when the pressure of P1A is within the range of the P1B. If not P1A is
used.

Switch over levels are configurable.

7.4.2 Average pressure

The average pressure of the product part in the tank can be used to calculate a volume
correction factor for pressure. The TTM100 can calculate an average pressure, although for
many applications the correction for pressure is negligible.

The average pressure of the liquid in the tank is :

IF PressType ="differential” THEN /I measured against atmospheric pressure

PAVPROD = Pi+P3
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ELSE /I PressType = “absolute”

PAVPROD = P:L%PS —-101.325

With:
P1 In use pressure from P1A and P1B near the bottom of the product part.
P3 Pressure in the vapour room.

PAVPROD resembles the differential pressure against atmospheric conditions in kPa.

7.5 Observed Volume

7.5.1 Strapping table

A strapping table with up to 2000 points can be loaded into the TTM100. Volumes are
calculated by a linear interpolation method.

V, =V — Srappingvolume, ,

vapour tank
Vproduct = Strappingvolume, , 4 — Strappingvolume, g ace
Viuter = Srappingvolume, o ace
With:
Viank Total tank Volume

7.5.2 Volume correction for shell expansion due to temperature

The volumes calculated from the strapping table have to be corrected for the temperature
expansion of the tank shell material. The sediment and water part, the product part and the
vapour room can have different temperatures and therefore different expansion factors.

The next formula is used to calculate the expansion factors for all 3 compartments:

dT = TAverage — REFTEMP,.
Figm =1+ 20SEC + SEC® (0dT ?
With:
SEC Linear material expansion coefficient of the tank shell.
REFTEMPsec Reference temperature for the tank shell
Note:

The expansion is calculated as a square expansion and not as a cubical expansion. The
expansion in the vertical dimension is not relevant, because the actual level is measured and
corrected for stilling well expansion.
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Finermvap IS Ccalculated from TAVVAPL
Fiherm proauct IS calculated from TAVPRODL
Finermwater iS calculated from TAVWATERL

7.5.3 Volume correction for floating roofs

The weight of a floating roof causes a level offset in the level in the stilling well. The effect is that
there is less product in the tank than measured by the level.

According to Archimedes law the weight of the replace liquid compared to the level in the stilling
well is the same as the weight of the roof.

This results in the following correction calculation:

_ WROOF

~ ACTDENS
And

RC = REFDENSLVCF
With:
WROOF Roof weight
ACTDENS Actual density
REFDENS Density at Reference conditions.
VCF Volume Correction Factor
The roof correction (RC) will be proportionally less when  fpm===sms22ifls TIo0onoao.
5 5

the level has a value between the support height of the
roof and the takeoff height in the stilling well. The roof
correction becomes ‘0’ when the level drops below the
support height. This is calculated as:

IF Ha < Higeort THEN /I measured
against atmospheric pressure

H  —H
RC = RC @

takeoff H support

support

With:

Hiotal Measured level in the stilling well

Hiakeoft Level in the stilling well when the roof lift off from it's support
Hsupport The height of the supports in the tank

Note:

The roof will not rest on it's support under normal operation conditions.
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7.5.4 Bulging correction

A tank can deform due to pressure on the inside of the shell caused by the weight of the stored
product. The deformation has an expanding effect on the shell circumference and a lowering
effect on the roof.

The level reading can have an error when the level instrument is mounted directly on the roof
and not on a stilling well. The measured level is higher than the real level in the tank.

The expansion of the shell will result in more liquid being stored at the same level.

The two effects create errors in opposite directions and they both are influenced by the level,
the density and the construction of the tank. The total effect is hard to predict or calculate.

A simplified correction can be made by using a bulging factor (TB) for the tank deformation. This
factor will be based on experience.

A bulging factor does not apply when the strapping table is determined by filling the tank with a

liquid with the same density as in normal use.

7.5.5 Observed Volume

Finally the observed volumes are calculated with all correction in it.

Vapour Room Volume:

Floating roof tank: VRV =0

Other tanks: VRV = Vvapour L Ftherm,water
With

Ftherm,vap Shell expansion correction vapour room
Vvapour Vapour volume calculated from strapping table

Product volume:

FIoating roof tank: Vproduct,RC :Vproduct DFtherm,product - RC
Other tanks: Vproduct,RC :Vproduct DFtherm,product
And

GOV = Vproduct,RC D(1 + TB)

With
Fiherm,product Shell expansion correction
Vooauet  Product volume calculated from strapping table
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Sediment and Water volume:

FVVV :Vwater DFtherm,water
With
FWV Free Water Volume:
Fiherm,product Shell expansion correction
Vuwater Water volume calculated from strapping table

Other volumes:

Total Observed Volume (Sediment, Water and product):
TOV =GOV L FW
Available Room, or Ullage volume:
AR = MAXC -TOV

With
MAXC Maximum capacity of the tank; the part that can be filled safely

7.6 Actual Density

7.6.1 From level and pressure measurement

The actual density of the liquid can be calculated from pressure and level readings by the
following formula:

ACTDENS = ﬂ +D
g |](Htotal H Pl) :
With:

g gravity

Hww ~ Measured Level [m]

Hp1 Height of Pressure sensor P1 in use [m]

Da Density of air [kg/m?]

P1 Product pressure in kPa
P3 Vapour pressure in kPa
Note:

The variations in vapour pressure will be small and can be measured in an accurate way by one
pressure transmitter (P3).
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The pressure at Hp; will vary due to the level and density of the liquid. The TTM provides in
using two pressure sensors with different ranges to maintain an accurate measurement for a
wide range in level.

The reference density can be calculated from the actual density by an iterative VCF calculation
according to APl D2540. Alternatively the reference density is an external value provided via
Modbus.

Note:

The API calculation applies for standard condition of 15 degrees Celsius and 1.01325 bar
absolute pressure. Reference conditions for a particular application can differ from the standard
conditions. The TTM100 can calculate VCF, GSV and REFDENS for user defined reference
conditions.

7.6.2 From level and pressure measurement

The previously described method does not apply when there is no accurate pressure
measurement available. Either actual or reference density must be known in order to calculate
the other.

In most cases the reference density is an external value provided via Modbus.

The actual density is calculated with the volume correction factor:

ACTDENS = REFDENSLVCF

The volume correction factor can be calculated according to API D2540 standards.
Note:

The API calculation applies for standard condition of 15 degrees Celsius and 1.01325 bar
absolute pressure. Reference conditions for a particular application can differ from the standard
conditions. The TTM100 can calculate VCF, GSV and REFDENS for user defined reference
conditions.

7.7 Standard Density

7.7.1 API D2540

The volume correction factor to calculate from observed volume to standard volume consists of
a correction for temperature and a correction for pressure:

VCF =C, [IC,,

The correction for temperature to the 15C referenc e base:

C, = EXP[- aT O(TEMP -15) 01+ 0.8 0aT O(TEMP —15))]
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Where:
Cu
oT

Temperature correction factor
Thermal expansion coefficient

The calculation of aT depends on the type of product. API classified different product groups

with different K factors to calculate aT.

Where:

P1s
Ko, Ky, Kz

K

K

— 0 1
aT = =0+ 2L+ K,

Pis

Density at reference 15 C

1015

Constants, depending on the type of the product

The API table for the 15T reference base is:

Type of Low limit pis |High limit ps | KO K1 K2
product [kg/m?] [kg/m?]
Crude 610.5 1075.0 613.9723 0 0
Gasoline 653.0 770.0 346.4228 0.4388 0
Trans.area 770.5 787.5 2680.3206 0| -0.00336312
Jet group 788.0 838.5 594.5418 0 0
Fuel oll 839.0 1075.0 186.9696 0.4862 0
Free fill in 500.0 2000.0 0 0 0
The correction for pressure is:

1

Where:

C, =
P 1-FCPLC10™

Pressure in bar(g)

Compressibility factor

Compressibility F is calculated as follows:

F = EXP[TERM 1+ TERM 2+ TERM 3+ TERM 4]

And

TERM 1= -1.62080

rounded to the nearest 0.0001
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TERM 2 = 0.00021592  TEMP  rounded to the nearest 0.00001

0.87096
TERM3=——"- rounded to the nearest 0.00001
Ps 110
0.0042092 L TEMP
TERM 4 = 2 s rounded to the nearest 0.00001

Prs L1LO
Where:
TEMP Temperature in T rounded to the nearest 0.25 °C
P15 Density at reference conditions rounded to the nearest 2 kg/m3
(p1s2* 10-6) Rounded to the nearest 0.00001 (g/cm3)2

7.7.2 Standard Volume and Mass

The volume at reference condition is:

GSv =GOV LVCF

With Density Mass is calculated:

M =GOV L ACTDENS = GSV [ REFDENS

35 0f 98



8 Alarms

8 Alarms

8.1 Instrument alarms

Measured values alarms and status bits coming from BM100 and BM70 instruments are being
transferred via Modbus by data transfer blocks. These Modbus blocks are one to one translated
from the communication protocol with the connected instruments.

The alarms in these blocks cannot be masked by the TTM100. They are simply available on the
Modbus and the TTM100 acts as a transparent unit between the supervisory system and the
level instruments.

Some of the alarms are used to determine the reliability of the level measurement, see 7.3.1

The transferred alarm bits coming from the instrument can be used to provide detailed
information to an engineer to solve level measurement problems.

BM70

Alarms transferred from a BM70 are:

Alarm Bit Meaning

CPU error (NN)

EPROM error (checksum)
RAM error (write/read check)
Interrupt error (NN)
Counter/timer error (NN)
EEPROM error

current output not calibrated
No signal

No peak

Microwave error

Current output error (Status)
Switch output error(Status)
Hardware error (general flag)
Fatal Error (general flag)
Signal weak

Signal strong

Spectrum poor

Sweep too small

Empty Tank spectrum wrong
Value outdated

Error: Integrator characteristic not rising
Error: VCO range

Error: sweep not reached
Error: voltage increase too high
Warning: voltage increase

Hardware error flags

HWBM70

w

General error flags

GEBM70

Warnings

WABM70

Microwave flags

MFBM70

o
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BM100

Alarms transferred from a BM100 are:

HWBM100

Alarm Bit Meaning
ADC Reference Error
ROM Error
Hardware errors RAM Error

EEPROM Factory Error
EEPROM User Error
DAC Error

Strap table Error

Signal errors

SEBM100

Microwave Error

No End Of Scan Pulse Error
No Reference Pulse Error
No Level Pulse Error

No Interface Pulse Error
Dead Zone Error

Markers (Warnings)

WABM100

G WNEFPOOIAWONEPRPOOOPRA,WNEO

No Reference pulse
No Level pulse

Level frozen

No Interface pulse
Interface frozen
Communication Error

8.2 Input errors

8.2.1 Pt100 errors

The TTM100 detects broken Pt100 series, a Pt100 is assumed to be OK when the measured

temperature is within sensor break limits

Pt100 input value lower than the sensor break low limit (sbr_pt_min) are caused by a low

resistance and are therefore marked as a short circuit errors. Pt100 input value higher than the

sensor break high limit (sbr_pt_max) are caused by a high resistance and are therefore marked

as a open circuit errors

The error bits are stored in variable Topen and Tshort

Bit 0 is for Pt100 no. 1, bitl for Pt100 no. 2 and so on.

8.2.2 Analogue input errors

The TTM100 detects analogue inputs errors. An analogue input is assumed to be OK when the
measured temperature is within sensor break limits

An open circuit error is raised when the input current is lower than the sensor break low limit

(br_ma_min). A short circuit error is raised when the input current is higher than the sensor

break high limit (br_ma_max).

The error bits are stored in variable Ali,error

Bit 0 for open circuit analogue input no. 1, bitl for short circuit analogue input no. 1, bit 2 for

open circuit analogue input no. 2, bit3 for short circuit analogue input no. 2 and so on.
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8.3 Initialisation errors

The ‘init_err’ variable indicates the initialization status of the TTM100.

bit0
bitl
If bit 0 and 1 set

bit2
bit3
If bit 2 and 3 set

bit4
bit5
bit6

bit7
bit8
bit9
bits 7 to 9 set

bit 10
bit 11

bit12
bit13
bitl4

CRC-error reading first copy of calibration table from EEPROM
CRC-error reading second copy of calibration table
TTM loaded default calibration value.

CRC-error reading first copy of parameter table from EEPROM
CRC-error reading second copy of parameter table
TTM loaded default parameter table

tank parameters table bad, default loaded
alarm parameters set bad, default loaded
configuration parameters bad, default loaded

display access error, this bit is set if display not connected or damaged.
primary level controller access error

secondary level controller access error

when the error occurs, the other bits are set during start-up and updated
when parameter blocks are written to the instrument

HART chan#1 communication failed
HART chan#2 communication failed

strapping table bad, default loaded
override table bad, default loaded
sensor ID bad

8.4 Calculation errors

8.4.1 Level calculation errors

The ‘ALCALCLEVEL' variable is used to store level calculation errors

bit0
bitl
bit2

bit4
bit5
bit6
bit7

not any level data available, calculation aborted

not any interface data available, interface level assumed 0.

interface level higher than product level, assumed: interface level =product
level

primary level source fault

secondary level source fault

primary interface level measurement fault.

secondary interface level measurement fault.

Bits 4 to 7 are set when the instrument errors indicate that the instrument reading is unreliable.
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8.4.2 Temperature calculation errors

The ‘ALCALCTEMP’ variable is used to store temperature calculation errors

bit0
bitl
bit2
bit4

bit5

bit6

bit7

interface

no temperature data for vapour room, reference temp assumed.
no temperature data for product, reference temperature assumed
no temperature data for water, reference temperature assumed.

no Pt100 measurements, occurs when all inputs are marked as not used or
produce errors
no Pt100 sensor in the vapour room, assume: vapour temp=product or

temperature.

no Pt100 sensor in product room, assume: product temperature=interface
temperature or vapour temperature.

no Pt100 sensor in water room, assume:

temperature water = temperature product.

8.4.3 Pressure calculation errors

The ‘ALCALCP’ variable is used to store pressure calculation errors.

bit0
bitl
bit2
bit3

bit4

bit8
bit9
bit10
P1B)
bitl1

P1 pressure bad or missing
P2 pressure bad or missing
P3 pressure bad or missing
P1 < P3, empty tank, no density calculation

pressure switch-over parameters mismatch PSWHIGH < PSWLOW
P1A pressure bad or missing
P1B pressure bad or missing

P1A in use and P1A pressure < PSWLOW, reduced accuracy (compared to

P1B in used and P1B > PSWHIGH, unreliable measurement

8.4.4 Strapping table calculation errors

The ‘ALSTRAP’ variable is used to store strapping table errors.
The strapping table is used to calculate a volume by linear interpolation. The points in the
strapping table must be loaded in the instrument in ascending order, so possible errors are:

bit0
bitl

decreasing height segment found
decreasing volume segment found
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8.4.5 Floating roof calculation errors

The ‘ALFRC’ variable is used to store floating roof correction calculation errors.

bit0 Takeoff height <= Support height
bitl Reference density = 0
bit2 VCF=0

8.4.6 Density calculation errors

The ‘ALDENS’ variable is used to store density calculation errors.

bit0 HTG ACTDENS calculation error (when g = 0 or Hita = Hp1)
bitl DEN;s calculation error (loop doesn’t converge)

bit8 no actual density measurements data or calc error

bit9 no reference density measurements data or calc error

8.4.7 API D2540 calculation errors

The ‘ALAPI2540’ variable is used to store API calculation errors.

bit0 Cu alpha calculation error (p:1s = 0)
bitl Cu K-factors error (Ko = K; = K, = 0)
bit2 C, F calculation error (p1s= 0)

bit3 Cp calculation error (F* P * 10* =1)
bit4 Density Product type mismatch

8.5 Limit Alarms

Limit alarm are raised when process values are out of the normal operation range. The limits
are given by parameters.

The alarm values for process alarms are defined as:

bit0 — LoLo alarm

bitl — Lo alarm

bit2 — Hi alarm

bit3 — HiHi alarm

bit4 — Parameter conflict

The alarm check cannot be performed when the alarm limit parameters are configured wrong. In
this case bit4 is set to notify the user. A parameter conflict occurs when:
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The hystereris functionality is explained in the next diagram:

HiHi
HiHi - Hyst

Hi
Hi - Hyst

Lo +Hyst

Lo
LoLo +Hyst

LoLo

A: Value decreases Lo alarm limit

B: Value decreases LoLo alarm limit

C: Value increases LoLo alarm limit + Hysteresis
D: Value increases Lo alarm limit + Hysteresis
E: Value increases Hi alarm limit

F: Value increases HiHi alarm limit

G: Value decreases HiHi alarm limit — Hysteresis
H: Value decreases Hi alarm limit — Hysteresis

-> Lo alarm

-> LoLo alarm

-> Lo alarm

-> Normal (No alarm)
-> Hi alarm

-> HiHi alarm

-> Hi alarm

-> Normal (No alarm)

The next process values are checked for process alarms:

Name Description

ALLVL Limit alarm on level

ALINT Limit alarm on interface
ALTAVVAP Limit alarm on TAVVAP
ALTAVPROD Limit alarm on TAVPROD
ALTAVWATER Limit alarm on TAVWATER
ALPRESS Limit alarm on PAVPROD
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9 Miscellaneous Functionality

9.1

9.2

9.3

9.4

Input filtering

Filtering the inputs reduces noise and increase stability.

Every second a new filtered value is calculated by a running average calculation:

-1)+
val. .. _Val, [(FFFFl) Input

With:

Val Filtered value

FF Filter factor

Input  Latest input reading

Note:
The filter is disabled when FF is set to 0.

Alarm Masking and Relay Outputs

The TTM100 is capable of generating a variety of alarms. Not all alarms are important to users
and not all alarms are applicable for the application used. Alarms can be masked to prevent
users being overloaded with unimportant or misleading alarms.

Alarms are routed to two relay outputs and to the Modbus for use in a supervisory system. The
alarms are individually represented by bits on the Modbus link. The relay outputs are activated
by an OF function of all alarms.

Three sets of masks are implemented. One set is used to mask alarms on the Modbus alarm
block and both relays has a set of masks. Different alarm gates can be created for the relays by
masking different alarms.

Internal Temperature Control

The internal temperature can be regulated for extreme cold ambient temperatures.
It serves 2 purposes:
The local display will fail under these conditions without a heater inside.
Electronic circuit’s last longer when very low temperature are prevented.

Level Instrument Configuration

The user configuration of Krohne level instruments can be done remotely via the TTM100
Modbus interface. The TTM100 translates the Modbus messages to Krohne protocol and vice
versa.

Note:
Factory settings can only be changed by using dedicated configuration tools.
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9.5 Diagnostics

A set of data is available via Modbus to investigate the instrument behaviour in detail. It shows
intermediate results of calculations and unmasked alarms.

Name Description

Sort Hnp Sorted T1 element height

Sort Hy, Sorted T2 element height

Sort Hys Sorted T3 element height

Sort Hy, Sorted T4 element height

Sort Hys Sorted T5 element height

Sort Hye Sorted T6 element height

Sort Hy Sorted T7 element height

Sort Hyg Sorted T8 element height

Sort Hyo Sorted T9 element height

Sort Hrio Sorted T10 element height

Sort Hy Sorted T11 element height

Sort Hrp Sorted T12 element height

Sort Hrs Sorted T13 element height

Sort Hria Sorted T14 element height

Sort Hrs Sorted T15 element height

Sort Hrie Sorted T16 element height

Tempmn Temp of T1 Sorted Pt100

Tempr, Temp of T1 Sorted Pt100

Temprs Temp of T1 Sorted Pt100

Tempr Temp of T1 Sorted Pt100

Temprs Temp of T1 Sorted Pt100

Tempre Temp of T1 Sorted Pt100

Tempr Temp of T1 Sorted Pt100

Temprs Temp of T1 Sorted Pt100

Tempry Temp of T1 Sorted Pt100

Tempro Temp of T1 Sorted Pt100

Tempru, Temp of T1 Sorted Pt100

Tempr, Temp of T1 Sorted Pt100

Temprs Temp of T1 Sorted Pt100

Tempra Temp of T1 Sorted Pt100

Temprs Temp of T1 Sorted Pt100

Temprse Temp of T1 Sorted Pt100

pt_used count of active used Pt elements
tav_vap | avr. vapour temp lin. weighted

tav_prod | avr. prod temp lin. weighted

tav_interf | avr. interf temp lin. weighted

tav_vap avr. vapour temp vol. weighted
tav_prod avr. prod temp vol. weighted

tav_interf avr. interf temp vol. weighted

CT vapour Stilling well correction factor vapour part
CTiiquia Stilling well correction factor liquid part
CTuwater Stilling well correction factor water part
dHsmw: Stilling well correction primary level
dHstw2 Stilling well correction secondary level
dHsrwr Stilling well correction temp probe
CorrLevell Level corrected for primary level stilling well expansion
Corrinterfacel Interface corrected for primary level stilling well expansion
CorrLevel2 Level corrected for secondary level stilling well expansion
Corrinterface2 Interface corrected for secondary level stilling well expansion
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Name Description
CorrSTWTemp Corrected stilling well height of temp probe.
Viotal Volume of water plus product derived from strapping table
Vproduct Volume of product derived from strapping table
| Vvapour Volume of vapour room derived from strapping table
Vwater Volume of water derived from strapping table
Fiherm.product Shell expansion factor product section
Fihermvap Shell expansion factor vapour section
Finermwater Shell expansion factor water section
VCFACTls VCF between ACTDENS and DENSls
Chiacris Correction for pressure between ACTDENS and DENS;s
Cuactis Correction for temperature between ACTDENS and DENS;s
VCFREFls VCF between REFDENS and DENSls
Coireris Correction for pressure between REFDENS and DENS;s
Cureris Correction for temperature between REFDENS and DENS;s
VCF Correction for temperature between REFDENS and ACTDENS
Ko Used K factor
Ki Used K factor
Kz Used K factor
dens p act density calculated from pressure
last error code for TTM-BM70/100 communication
bit0 - message to long (buffer ovr.
bitl - checksum bad
last bmerr b?tZ - bad dev?ce ID
— bit3 - bad device address
bit4 - bad device version
bit5 - incorrect message length
bit6 - unknown function
cur_mal Actual current at an. input 1
cur_maz2 Actual current at an. input 2
cur_ma3 Actual current at an. input 3
cur_ma4 Actual current at an. input 4
cur_mab Actual current at an. input 5
cur_mab Actual current at an. input 6
cur_ma7 Actual current at an. input 7
cur_ma8 Actual current at an. input 8
NM_ Topen non masked alarm Topen
NM_ Tsport non masked alarm Tsnor
NM_ Alerror non masked alarm Aleror
NM_ALCALCLEVEL |non masked alarm ALCALCLEVEL
NM_ALCALCTEMP | non masked alarm ALCALCTEMP
NM init_err non masked alarm init_err
NM_ ALCALCP non masked alarm ALCALCP
NM_ ALSTRAP non masked alarm ALSTRAP
NM_ ALFRC non masked alarm ALFRC
NM_ ALDENS non masked alarm ALDENS
NM_ALAPI2540 non masked alarm ALAPI12540
NM_ALLVL non masked alarm ALLVL
NM_ALINT non masked alarm ALINT
NM_ ALTAVVAP non masked alarm ALTAVVAP
NM_ALTAVPROD non masked alarm ALTAVPROD
NM_ALTAVWATER |non masked alarm ALTAVWATER
NM_ ALPRESS non masked alarm ALPRES
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10.1 General

All configurations are done via the Modbus interface. A special tool, TTM100 Monitor, is
provided to configure the instrument.

The next paragraphs describe the different settings to configure the instrument.

10.2 System Parameters

10.2.1 Input filtering

Filtering the inputs can reduce noise and increase stability. Every second a new filtered value is
calculated by a running average calculation:

Parameters are:
filter_pt Filter factor for Pt100 inputs. [s]
filter_ma Filter factor for mA inputs. [s]

10.2.2 Communication settings

Parameters for the Modbus port comport 1 are:

com_addr Modbus interface address
com_baud Modbus interface baud rate index:
0 = 2400 baud
1 = 4800 baud

2 = 9600 baud (default)
3 =19200 baud
Default address is 1 and the default baudrate is 9600.

Changing the settings with the TTM Monitor forces the user to make the same changes in the
TTM Monitor setting to maintain communication.

devi_name TTM100 device name can be used to give the TTM100 a tag name.
The setting for communication with BM70 and BM100 instruments on comm?2 are:

bm_stat bm70/bm100 status
bit2..bit0 baud rate:
000 = 2400 baud
001 = 4800 baud
010 = 9600 baud
011 = 19200 baud
bit9..bit8 - primary level controller

00 = none
01 = BM70
10 = BM100
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bit11..bit10 - secondary level controller

00 = none

01 =BM70

10 = BM100
bm_p_adr Primary BM70/100 address
bm_s adr Secondary BM70/100 address
bm_p_ver Primary BM70/100 version
bm_s ver Secondary BM70/100 version

10.2.3 Internal temperature control

Parameters for the internal temperature controller are:

t reg_sp Set point of internal temperature controller

t reg p Proportional factor of internal temperature controller
t reg i Integral time of internal temperature controller

t reg_cyc Cycle time of internal temperature controller

10.2.4 Display configuration

A total of 20 display lines can be configured. Because there are physically only 2 lines available
the lines are divided in 10 displays with 2 lines and the software switches from one display to

the other.
dsp_cycle display switching cycle. Unit = 0.1s
dsp_count count of display switching.

l.e. dsp_count =3 means that the display is switched between dspl,dsp2,dsp3 and back to
dspl. The switching cycle time is determined by dsp_cycle

Each line can be provided with a background text. A variable can be displayed as foreground
text.

Variables are configured as indices from a list of available variables to show on the display. The
format used to show the variable is also configurable

Parameters with variable indices:

dspll_var line 1 of display 1 - variable index (-1 for 'text only' display)
dsp12_var line 1 of display 2 - variable index

dsp110 var line 1 of display 10 - variable index

dsp21_var line 2 of display 1 - variable index

dsp210 var line 2 of display 10 - variable index

List of indices and variable that can be selected to display.
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Index Variable Description

-1 None Only text on the display line

0 ptl raw current raw a/d reading of Pt100 #1

1 pt2 raw current raw a/d reading of Pt100 #2

2 pt3_raw current raw a/d reading of Pt100 #3

3 pt4 raw current raw a/d reading of Pt100 #4

4 pt5 raw current raw a/d reading of Pt100 #5

5 pt6_raw current raw a/d reading of Pt100 #6

6 pt7_raw current raw a/d reading of Pt100 #7

7 pt8_raw current raw a/d reading of Pt100 #8

8 pt9 raw current raw a/d reading of Pt100 #9

9 ptl0 raw current raw a/d reading of Pt100 #10
10 ptll raw current raw a/d reading of Pt100 #11
11 ptl2 raw current raw a/d reading of Pt100 #12
12 ptl3 raw current raw a/d reading of Pt100 #13
13 ptl4 raw current raw a/d reading of Pt100 #14
14 ptl5 raw current raw a/d reading of Pt100 #15
15 ptl6 raw current raw a/d reading of Pt100 #16
16 mal raw current raw a/d reading of mA input #1
17 ma 2_raw current raw a/d reading of mA input #2
18 ma 3_raw current raw a/d reading of mA input #3
19 ma 4 _raw current raw a/d reading of mA input #4
20 ma5 raw current raw a/d reading of mA input #5
21 ma 6_raw current raw a/d reading of mA input #6
22 ma 7_raw current raw a/d reading of mA input #7
23 ma 8_raw current raw a/d reading of mA input #8
24 T1 TTM100 reading T1

25 T2 TTM100 reading T2

26 T3 TTM100 reading T3

27 T4 TTM100 reading T4

28 T5 TTM100 reading T5

29 T6 TTM100 reading T6

30 T7 TTM100 reading T7

31 T8 TTM100 reading T8

32 T9 TTM100 reading T9

33 T10 TTM100 reading T10

34 T11 TTM100 reading T11

35 T12 TTM100 reading T12

36 T13 TTM100 reading T13

37 T14 TTM100 reading T14

38 T15 TTM100 reading T15

39 T16 TTM100 reading T16

40 All Reading input 1 in eng. Units

41 Al2 Reading input 2 in eng. Units

42 Al3 Reading input 3 in eng. Units

43 Al4 Reading input 4 in eng. Units

44 Al5 Reading input 5 in eng. Units

45 Al6 Reading input 6 in eng. Units

46 Al7 Reading input 7 in eng. Units

47 Al8 Reading input 8 in eng. Units

48 P1A Wide range P1 reading

49 P1B Small range P1 reading

50 P1 P1 reading

51 P2 Future P2 reading

52 P3 Vapour pressure
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Index Variable Description

53 Levell Primary level reading

54 Level2 Secondary level reading

55 Interfacel Primary Interface reading

56 Interface2 Secondary Interface reading

57 Level Used level reading

58 Interface Used Interface reading

59 CorrlLevel Level used and corrected for stilling well expansion

60 Corrinterface Interface used and corrected for stilling well expansion
Selected instrument :

61 LevelUsed bit0 - product level: 0 = primary, 1 = secondary.
bitl - interface level: 0= primary, 1 = secondary

62 TAVPRODL Lin Weighted Average Temperature of product

63 TAVVAPL Lin Weighted Average Temperature of vapour room

64 TAVWATERL Lin Weighted Average Temperature of water layer

65 TAVPROD Vol Weighted Average Temperature of product

66 TAVVAP Vol Weighted Average Temperature of vapour room

67 TAVWATER Vol Weighted Average Temperature of water layer

68 PressureUsed Selected pressure transmitter 1 = P1A, 2 = P1B

69 Hp1 Height of selected pressure transmitter

70 PAVPROD Average product pressure

71 RC Roof correction

72 TOV Total Observed Volume (product and water)

73 Gov Gross Observed Volume

74 AR Available room or Ullage volume

75 FWV Free Water Volume

76 VRV Vapour Room Volume

77 VCF Volume Correction Factor between REFDENS and ACTDENS

78 ACTDENS Actual Density

79 REFDENS Density at reference conditions (When calculated)

80 DENSs Density at 15 C

81 GSsV Gross Standard Volume

82 MASS Total Mass of product

83 PROD TYPE Product type

84 B Bulging correction

85 Productname Name of stored product

86 MAINT Tank in maintenance or operation

87 DEV_TEMP Internal TTM Temperature

88 HART 1 PV HART 1 Process variable

89 HART 2 PV HART 2 Process variable

90 HART 3 PV HART 3 Process variable

91 HART 4 PV HART 4 Process variable

Parameters with formats:

dspll_for line 1 of display 1 - display format:

bits 3..0 - variable display position. right justified.
bits 6..4 - precision. applicable only to floating point variables (single,double)

dsp210_for line 2 of display 10 - display format:

Parameters with background text:

dspll_txt linel of display 1 - background text
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dsp210_txt line2 of display 10 - background text

The display contrast is configurable with parameter dsp_contr.

10.2.5 Communication line termination resistor

There are 3 switches build in the TTM100 to switch on termination resistors on the
communication line.

Parameter:

rel_stat relay status
bit0 = termination for com1
bitl = termination for com2
bit2 = termination for com3

RS485 communication line must be terminated at the end and at the beginning of the line. The
termination must be switched on in the TTM100 at the end of the communication line. Other
TTM100’s on the same communication line should have their termination switched off.

10.2.6 Sensor break limit

The TTM100 detects broken Pt100 series, a Pt100 is assumed to be OK when the measured
temperature is within following limits:

sbr_pt_min Pt100 sensor break limit low in degrees Celsius
sbr_pt_max Pt100 sensor break limit high in degrees Celsius
Note:

Broken sensors are left out of the average temperature calculations.
Similar limits are applicable to analogue inputs:

br_ma_min Analogue input sensor break limit low in mA
br_ma_max Analogue input sensor break limit high in mA

An open circuit is detected when the input current is less than the minimum limit, a short circuit
is detected when the input current exceeds the maximum limit.

10.2.7 Analogue input scaling

The next parameters are used for this scaling from mA values to engineering units.
scph0_mal mA value at 0% of the scale of input 1

scph0_ma8 mA value at 0% of the scale of input 8
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scphl_mal mA value at 100% of the scale of input 1

.s.(;phl_ma8 mA value at 100% of the scale of input 8

sceu0_mal value in engineering units at 0% of the scale of input 1
sceu0_ma8 value in engineering units at 0% of the scale of input 8
sceul mal value in engineering units at 100% of the scale of input 1
sceul _ma8 value in engineering units at 100% of the scale of input 8

10.3 Tank parameters

10.3.1 Tank dimensions

Hiank Tank Height [mm]

Hstwern Height of the primary level stilling well [mm]
Hstwer2 Height of the secondary level stilling well [mm]
Hstwenr Height of the temp probe stilling well [mm]
Hsupport Height of roof support in floating roof tanks [mm]
Hiakeoft Height of level in stilling well when roof is lifted from its support [mm]
Hp1a Height of pressure transmitter P1A [mm]

Hpis Height of pressure transmitter P1B [mm]
WROOF Roof Weight [kg]

Viank Total Tank volume [m?]

MAXC Maximum capacity of the storage tank [m?]

Note that all heights are related to a reference height near the bottom of the tank.

10.3.2 Other tank related parameters

REFTEMP Reference temperature [C]

REFTEMPsec Reference temperature for shell expansion calculation [C]
REFTEMPsmwec  Reference temperature for stilling well expansion calculation [C]
STWEC Stilling well expansion coefficient [T ]

SEC Shell expansion coefficient [T ]

Da Density of air[kg/m?]

TB Bulging correction

PSWHIGH Pressure P1B high switchover [%]

PSWLOW Pressure P1B low switchover [%]

g Gravity acceleration

Ko K — factor for free fill in

Ky K — factor for free fill in

Kz K — factor for free fill in
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DBTCupper Upper limit for dead band in average temperature calculation
DBTCower Lower limit for dead band in average temperature calculation

10.4 Alarm Limits

Alarm limits are in to determine 4 alarm level for the next process values:
- Level (in use)

- Interface (in use)

- Volume weighted average vapour temperature (TAVVAP)

- Volume weighted average product temperature (TAVPROD)

- Volume weighted average water temperature (TAVWATER)

- Average pressure

A hysteresis value is provided to prevent unstable alarms

Parameters:

LoLoLVL  LoOLOINT LOLOTAVVAP LoLoTAVPROD LoLoTAVWATER LoLoPRESS
LoLVL LoINT LoTAVVAP LoTAVPROD LoTAVWATER LoPRESS
HiLVL HIINT HITAVVAP HITAVPROD HITAVWATER HIPRESS

HiHILVL HiHIINT HiIHITAVVAP  HiHITAVPROD HIHITAVWATER HiHIPRESS
HystLVL HystINT HystTAVVAP HystTAVPROD  HystTAVWATER HystPRESS

10.5 System Configuration

10.5.1 Probe dimensions

The heights of the Pt100 elements are calculated from the stilling well height and the distance of
each element to the flange.

Parameters:
L Distance flange to Pt100 no. 1 [mm]
Lris Distance flange to Pt100 no. 16 [mm]

A status word determines which Pt100 inputs are used or not.
Parameter
Tionioft On/Off status of Pt100

Bit 0 : 0 = Pt100 no. 1 is Off, 1 = Pt100 no. 1 is On

Bit 15 : 0 = Pt100 no. 16 is Off, 1 = Pt100 no. 16 is On
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10.5.2 Input assignment

Process values can be assigned to a certain input to meet different setup needs in field
instrumentation.

A table with numbers determines the input assignments:

0 None / Not used

1-8 Analogue input 1 - 8

9 Analogue input 1 HART protocol
10 Analogue input 2 HART protocol
11 Level instrument

12 From pressure

13 Temperature probe

14 Modbus override (from supervisory system)

Assignment parameters are:

ASP1A Input assignment Pressure P1A

ASP1B Input assignment Pressure P1B

ASP2 Input assignment Pressure P2

ASP3 Input assignment Pressure P3

ASTAVV Input assignment Average vapour temperature
ASTAVP Input assignment Average product temperature
ASTAVW Input assignment Average water temperature
ASLVL1 Input assignment Primary level

ASINT1 Input assignment Primary interface

ASLVL2 Input assignment Secondary level

ASINT2 Input assignment Secondary interface
ASACTD Input assignment Actual density

ASREFD Input assignment Reference density

A matrix shows the valid assignments for the TTM100:

Analog Hart Level From pressure | Temperature Modbus
Input value . : . : .

assignment input input | instrument instrument Probe override
1-8 9-10 11 12 13 14
ASP1A X X X
ASP1B X X X
ASP2 X X X
ASP3 X X X
ASTAVV X X X
ASTAVP X X X
ASTAVW X X X
ASLVL1 X X X X
ASINT1 X X X X
ASLVL2 X X X X
ASINT2 X X X X
ASACTD X X X
ASREFD X
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Note:

ASACTD being set to ‘From pressure’ (12) implies that the Hybrid calculation is being

performed. The actual density is calculated from pressure values P1 and P3 and the distance

between the height of the P1 transmitter in use and the corrected level measurement.

10.5.3 HART devices

HART instruments are described by the Manufacturer Code and Device Code.

Known instruments are:

Manufacturer Type Measured value |Manufacturer Code |Device Code
Krohne Optiwave Level 0x45
Krohne Optiflex Level 0x45
Yokogawa EJA Pressure 0x37 0x04
Yokogawa YTA Temperature 0x37 0x09
The HART devices are specified by:
hartl_dev bit0-7: Manufacturer code input 1
bit8-15: Device code input 1
hart2_dev bit0-7: Manufacturer code input 2
bit8-15: Device code input 2
hart3_dev bit0-7: Manufacturer code input 3
bit8-15: Device code input 3
hart4_dev bit0-7: Manufacturer code input 4
bit8-15: Device code input 5

The specific Device ID’s are set in:

hartl_id
hart2_id
hart3_id
hart4_id

Device ID
Device ID
Device ID
Device ID

input 1
input 2
input 3
input 4

Primary values coming from HART can be scaled by using:

hartl_span
hart2_span
hart3_span
hart4_span

span factor for measured value on input 1
span factor for measured value on input 2
span factor for measured value on input 1
span factor for measured value on input 2
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hartl_zero offset for measured value on input 1
hart2_zero offset for measured value on input 2
hart3_zero offset for measured value on input 1
hart4_zero offset for measured value on input 2

10.5.4 Pressure measurement

Pressure transmitters can measure absolute pressure or differential pressure against
atmospheric pressure. As long as the transmitters are all the same kind there is no difference
for the actual density calculation. but there is a difference for the average pressure being used
in the API calculations.

The next setting tells the TTM100 what kind of transmitters is used:
PressType 0 = differential pressure measurement

1 = absolute pressure measurement

10.5.5 Tank related calculations configuration

Since the TTM100 is a very flexible instrument some parameters are needed to select the
required calculations to perform with the required options.

The type of tank determines if there is a vapour room or not.

Parameters:
Tanktype Shape of the tank
0 = Fixed roof
1 = Floating roof
2 = Sphere
FRCtype Roof weight correction
0 = No floating roof correction calculated
1 = Floating roof correction
Note:

Both Tanktype and FRCtype must be set correctly if a floating roof correction is required. The
floating roof correction will not be calculated when the Tanktype is not ‘Floating roof’.

The next parameters determine other correction to be carried out or not:

STWCtype Stilling well correction; 0 = No, 1 = Yes
SECtype Tank shell correction; 0 = No, 1 = Yes
BCtype Bulging correction. ; 0 = No, 1 = Yes

10.5.6 Product related calculations configuration

CalcMethod describes which method is used to calculate VCF
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CalcMethod Calculation method for VCF -
0 = No Density calculation
1= API Standard with 15 degrees Celsius as reference

VCFtype describes which options are used for VCF calculation

VCFtype 0 = No correction
1 = Only temperature correction
2 = Temperature and pressure correction

Refcond parameter is used to tell the TTM100 that the reference conditions are the same as
standard conditions (15 degrees Celsius and 1.01325 bara)

Refcond Standard or no standard reference conditions ; 0=No, 1 =Yes

Product type describes the product group to be used for the API calculations. Ky, K; and K, must
be configured when Free fill in option is chosen.

Product type Type of product in the tank
0 = No selection
1 =Crude
2 = Gasoline

3 =Trans. area
4 = Jet group

5 = Fuel oil

6 = Freefill in

10.5.7 Alarm masking

All masking parameters start with MSK<number>
The number is related to the output for which alarms are masked

Example:

MSK1INST Instrument alarms masked for Relay 1

MSK2INST Instrument alarms masked for Relay 2

MSKS3INST Instrument alarms masked for Modbus (Supervisory)

The following list describes the alarm masking parameters

The masking parameters perform a “bitwise AND” function on the related alarm status.
An “OF” function of all alarms, filtered by ‘MSK1xxx’, controls relays output.1.

An “OF” function of all alarms, filtered by ‘MSK2xxx’, controls relays output.2.

The alarms, filtered by MSK3xxx, are communicated via the Modbus alarm block.

The unmasked alarms are available on Modbus block diagnostics.
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The next table shows the masking parameters and the related alarm variable

Mask relays 1

Mask relays 2

Mask on Modbus

Alarm variable

MSK1PTOPEN MSK2PTOPEN MSK3PTOPEN Topen
MSK1PTSHORT MSK2PTSHORT MSK3PTSHORT Tshort
MSK1AIER MSK2AIER MSK3AIER Alerror
MSK1CLVL MSK2CLVL MSK3CLVL ALCALCLEVEL
MSK1CTMP MSK2CTMP MSK3CTMP ALCALCTEMP
MSKI1INITERR MSK2INITERR MSK3INITERR init_err
MSK1CPRS MSK2CPRS MSK3CPRS ALCALCP
MSK1STRP MSK2STRP MSK3STRP ALSTRAP
MSK1FRC MSK2FRC MSK3FRC ALFRC
MSK1CDNS MSK2CDNS MSK3CDNS ALDENS
MSK1CAPI MSK2CAPI MSK3CAPI ALAPI2540
MSK1LVL MSK2LVL MSK3LVL ALLVL
MSK1INT MSK2INT MSK3INT ALINT
MSK1TAVVAP MSK2TAVVAP MSK3TAVVAP ALTAVVAP
MSK1TAVPROD MSK2TAVPROD MSK3TAVPROD ALTAVPROD
MSK1TAVWATER |MSK2TAVWATER |MSK3TAVWATER |ALTAVWATER
MSK1PRES MSK2PRES MSK3PRES ALPRESS
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11 Ordering Information

TTM100 B

TTM100 A

Temp Probe

O No
O Yes

O No

O No
O Yes

Power Supply
Heater
HART communication

O Yes

Pt100 Accuracy

Probe length
Number of Pt100’s

O 230VAC O 115VAC O 24VDC

O No
O No

O Yes
O Yes

Distance of each Pt100 to the Flange face:

Pt100 no.
Pt100 no.
Pt100 no.
Pt100 no.
Pt100 no.
Pt100 no.
Pt100 no.
Pt100 no.
Pt100 no.
Pt100 no.
Pt100 no.
Pt100 no.
Pt100 no.
Pt100 no.
Pt100 no.
Pt100 no.

© 00 N o 0ok~ WN PR

[ T e o el
g~ W DN P O

16

Flange size and material

Element material
Counterweight

OClassA OA110 O
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
O No
O Yes, standard
O Yes, special size:
Diameter mm
Height mm
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A Communication
A.1 BM70/BM100 Krohne Protocol

See BM70/BM100 documentation

A.2 Modbus Protocol

A.2.1 General
Some Modbus blocks contain holding registers and others input registers.

Holding registers are used for settings and are read/write.
Modbus functions applicable for holding registers are:

e 3, read holding registers

e 6, write single holding register

« 16, (hexadecimal 10) write multiple holding registers

Input registers are use to read data.
Modbus functions applicable for input registers are:
e 4, read input registers

Blocks with holding registers (modbus functions 3,6,16) are:
e System Variables (start at 0)

e Calibration (start at 1000)

e System Parameters (start at 2000)

e Tank Parameters (start at 3000)

e Alarm Limits (start at 4000)

e Configuration (start at 5000)

e Override Values (start at 6000)

e Strapping tables (start at 10000)

Blocks with input registers (modbus function 4) are
e Raw Data (start at 0)

e Measured Data (start at 1000)

e BM70 Data (start at 2000)

e BM100 Data (start at 3000)

e Calculated Data (start at 4000)

» Diagnostics (start at 5000)

e Alarms (start at 6000)

e HART Diagnostics (start at 7000)
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A.2.2 Calibration

Block calibration data

,I’\\Agddrbeusss Name Type Description
1001 raw0 ptl long raw a/d reading for 1st calibration point of Pt100 sensor #1
1003 raw0 pt2 long raw a/d reading for 1st calibration point of Pt100 sensor #2
1005 raw0Q_pt3 long sensor #3
1007 raw0Q pt4 long sensor #4
1009 raw0Q pt5 long sensor #5
1011 rawQ_pt6 long sensor #6
1013 rawQ_pt7 long sensor #7
1015 rawQ_pt8 long sensor #8
1017 raw0Q_pt9 long sensor #9
1019 rawQ ptl0 long sensor #10
1021 raw0 ptll long sensor #11
1023 rawQ ptl2 long sensor #12
1025 raw0 ptl3 long sensor #13
1027 raw0Q ptl4 long sensor #14
1029 rawQ ptl5 long sensor #15
1031 raw0 ptl6 long sensor #16
1033 rawl ptl long raw a/d reading for 2nd calibration point of Pt100 sensor #1
1035 rawl pt2 long sensor #2
1037 rawl pt3 long sensor #3
1039 rawl pt4 long sensor #4
1041 rawl pt5 long sensor #5
1043 rawl pt6 long sensor #6
1045 rawl pt7 long sensor #7
1047 rawl pt8 long sensor #8
1049 rawl pt9 long sensor #9
1051 rawl ptl0 long sensor #10
1053 rawl ptll long sensor #11
1055 rawl ptl2 long sensor #12
1057 rawl ptl3 long sensor #13
1059 rawl ptl4 long sensor #14
1061 rawl ptl5 long sensor #15
1063 rawl ptl6 long sensor #16
Physical value[C] corresponding to the 1st calibration point of
1065 phO_ptl float Pt100 sensor #1
1067 phO pt2 float sensor #2
1069 phO pt3 float sensor #3
1071 phO pt4 float sensor #4
1073 phO_pt5 float sensor #5
1075 phO_pt6 float sensor #6
1077 phO pt7 float sensor #7
1079 phO_pt8 float sensor #8
1081 phO_pt9 float sensor #9
1083 phO ptl10 float sensor #10
1085 phO ptll float sensor #11
1087 phO ptl12 float sensor #12
1089 phO pt13 float sensor #13
1091 phO pt14 float sensor #14
1093 phO ptl5 float sensor #15
1095 phO ptl6 float sensor #16
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,I’\\Agc(ljrbeusss Name Type Description

Physical value[C] corresponding to the 2nd calibra tion point of
1097 phl ptl float Pt100 sensor #1
1099 phl pt2 float sensor #2
1101 phl pt3 float sensor #3
1103 phl pt4 float sensor #4
1105 phl pt5 float sensor #5
1107 phl pt6 float sensor #6
1109 phl pt7 float sensor #7
1111 phl pt8 float sensor #8
1113 phl pt9 float sensor #9
1115 phl ptl0 float sensor #10
1117 phl ptll float sensor #11
1119 phl ptl12 float sensor #12
1121 phl ptl13 float sensor #13
1123 phl ptl4 float sensor #14
1125 phl ptl5 float sensor #15
1127 phl ptl6 float sensor #16
1129 off0_ptl float Physical offset[C] of the 1st cal ib. point of Pt100 sensor #1
1131 off0_pt2 float sensor #2
1133 off0_pt3 float sensor #3
1135 off0_pt4 float sensor #4
1137 off0_pt5 float sensor #5
1139 off0_pt6 float sensor #6
1141 off0_pt7 float sensor #7
1143 off0_pt8 float sensor #8
1145 off0_pt9 float sensor #9
1147 off0_ptl10 float sensor #10
1149 off0_ptll float sensor #11
1151 off0_ptl12 float sensor #12
1153 off0_ptl13 float sensor #13
1155 off0_ptl4 float sensor #14
1157 off0_ptl5 float sensor #15
1159 off0_ptl6 float sensor #16
1161 offl ptl float Physical offset[C] of the 2nd cal ib. point of Pt100 sensor #1
1163 offl pt2 float sensor #2
1165 offl pt3 float sensor #3
1167 offl pt4 float sensor #4
1169 offl_pt5 float sensor #5
1171 offl _pt6 float sensor #6
1173 offl pt7 float sensor #7
1175 offl pt8 float sensor #8
1177 offl pt9 float sensor #9
1179 offl_ptl0 float sensor #10
1181 offl ptll float sensor #11
1183 offl_ptl2 float sensor #12
1185 offl_ptl3 float sensor #13
1187 offl ptl4d float sensor #14
1189 offl_ptl5 float sensor #15
1191 offl_ptl6 float sensor #16
1193 raw0 _mal long raw a/d reading for 1st calibration point of 4 mA input #1
1195 raw0_ma2 long input #2
1197 raw0_ma3 long input #3
1199 raw0_ma4 long input #4
1201 raw0_mab long input #5
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,I’\\Aggrbeusss Name Type Description

1203 raw0_ma6 long input #6
1205 raw0_ma7 long input #7
1207 raw0 _ma8 long input #8
1209 rawl mal long raw a/d reading for 2nd calibration point of 20 mA input #1
1211 rawl ma2 long input #2
1213 rawl ma3 long input #3
1215 rawl ma4 long input #4
1217 rawl mab long input #5
1219 rawl ma6 long input #6
1221 rawl ma7 long input #7
1223 rawl ma8 long input #8

A.2.3 Configuration

Block system parameters

,I’\\Aggrbeusss Name Type Description
2001 filter pt int filter factor for Pt100 inputs. unit:[s]
2002 fiter_ma int filter factor for mA inputs. unit: [s]
2003 com_addr int modbus interface address
2004 com_baud int modbus interface baud rate
2005 devi_name char[8] TTM unit name
2009 t reg_sp int set point of internal temperature controller
2010 t reg p int proportional factor of internal temperature controller
2011 t reg i int integral time of internal temperature controller
2012 t reg_cyc int cycle time of internal temperature controller
2013 Spare int
2014 bm_stat int Bm70/bm100 status
2015 bm p adr int Primary BM70/100 address
2016 bm s adr int Secondary BM70/100 address
2017 bm p ver int Primary BM70/100 version
2018 bm s ver int Secondary BM70/100 version
2019 sensor_idl int Remote sensor ID bits 15..0
2020 sensor_id2 int Remote sensor ID bits 31..16
2021 sensor_id3 int Remote sensor ID bits 47..32
2022 Spare int
2023 dsp_cycle int Display switching cycle. unit=0.1s
Count of display switching.
2024 dsp_count int i.e. dsp_count=3 means display is switched between
dspl,dsp2,dsp3 and back to dsp0.
. line 1 of display 1 - variable index
2025 dsp1l_var int -1 for 'text o?wlyydisplay
2026 dsp12 var int line 1 of display 2 - variable index
2027 dspl3 var int line 1 of display 3 - variable index
2028 dspl4 var int line 1 of display 4 - variable index
2029 dspl15 var int line 1 of display 5 - variable index
2030 dsp16 var int line 1 of display 6 - variable index
2031 dspl7 var int line 1 of display 7 - variable index
2032 dsp18 var int line 1 of display 8 - variable index
2033 dsp19 var int line 1 of display 9 - variable index
2034 dsp110 var int line 1 of display 10 - variable index
2035 dsp21 var int line 2 of display 1 - variable index
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,I’\\Aggrbeusss Name Type Description
2036 dsp22 var int line 2 of display 2 - variable index
2037 dsp23 var int line 2 of display 3 - variable index
2038 dsp24 var int line 2 of display 4 - variable index
2039 dsp25 var int line 2 of display 5 - variable index
2040 dsp26 var int line 2 of display 6 - variable index
2041 dsp27 var int line 2 of display 7 - variable index
2042 dsp28 var int line 2 of display 8 - variable index
2043 dsp29 var int line 2 of display 9 - variable index
2044 dsp210 var int line 2 of display 10 - variable index

line 1 of display 1 - display format:

. bits 3..0 - variable display position. right justified.

2045 dsp11_for int bits 6..4 - precision. agpl?/czble only tg fléating point variables

(single,double)
2046 dsp12_ for int line 1 of display 2 - display format:
2047 dsp13 for int line 1 of display 3 - display format:
2048 dsp14 for int line 1 of display 4 - display format:
2049 dspi15 for int line 1 of display 5 - display format:
2050 dsp16_for int line 1 of display 6 - display format:
2051 dspl7_for int line 1 of display 7 - display format:
2052 dsp18 for int line 1 of display 8 - display format:
2053 dsp19 for int line 1 of display 9 - display format:
2054 dsp110 for int line 1 of display 10 - display format:
2055 dsp21 for int line 2 of display 1 - display format:
2056 dsp22_for int line 2 of display 2 - display format:
2057 dsp23_for int line 2 of display 3 - display format:
2058 dsp24 for int line 2 of display 4 - display format:
2059 dsp25_for int line 2 of display 5 - display format:
2060 dsp26_for int line 2 of display 6 - display format:
2061 dsp27_for int line 2 of display 7 - display format:
2062 dsp28_for int line 2 of display 8 - display format:
2063 dsp29 for int line 2 of display 9 - display format:
2064 dsp210_for int line 2 of display 10 - display format:
2065 dsp11 txt char[18] linel of display 1 - background text
2074 dsp12_txt char[18] linel of display 2 - background text
2083 dsp13 txt char[18] linel of display 3 - background text
2092 dsp14 txt char[18] linel of display 4 - background text
2101 dsp15_txt char[18] linel of display 5 - background text
2110 dsp16_txt char[18] linel of display 6 - background text
2119 dspl7_txt char[18] linel of display 7 - background text
2128 dsp18 txt char[18] linel of display 8 - background text
2137 dsp19 txt char[18] linel of display 9 - background text
2146 dsp110_txt char[18] linel of display 10 - background text
2155 dsp21 txt char[18] line2 of display 1 - background text
2164 dsp22_txt char[18] line2 of display 2 - background text
2173 dsp23_txt char[18] line2 of display 3 - background text
2182 dsp24 txt char[18] line2 of display 4 - background text
2191 dsp25_txt char[18] line2 of display 5 - background text
2200 dsp26_txt char[18] line2 of display 6 - background text
2209 dsp27_txt char[18] line2 of display 7 - background text
2218 dsp28_txt char[18] line2 of display 8 - background text
2227 dsp29 txt char[18] line2 of display 9 - background text
2236 dsp210_txt char[18] line2 of display 10 - background text
2245 rel stat int relay status
2246 dsp_contr int display contrast factor
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Modbus

Address Name Type Description
2247 sbr_pt min float pt100 sensor break limit low
2249 sbr_pt max float pt100 sensor break limit hi
2251 br ma_min float analogue input break limit low
2253 br ma_max float analogue input break limit hi
2255 scph0 _mal float mA reading scaling point 1, input 1
2257 scph0_ma2 float mA reading scaling point 1, input 2
2259 scph0 _ma3 float mA reading scaling point 1, input 3
2261 scph0_ma4 float mA reading scaling point 1, input 4
2263 scph0_ma5 float mA reading scaling point 1, input 5
2265 scph0_ma6 float mA reading scaling point 1, input 6
2267 scph0_ma7 float mA reading scaling point 1, input 7
2269 scph0_ma8 float mA reading scaling point 1, input 8
2271 scphl mal float mA reading scaling point 2, input 1
2273 scphl ma2 float mA reading scaling point 2, input 2
2275 scphl ma3 float mA reading scaling point 2, input 3
2277 scphl ma4 float mA reading scaling point 2, input 4
2279 scphl mab float mA reading scaling point 2, input 5
2281 scphl ma6 float mA reading scaling point 2, input 6
2283 scphl ma7 float mA reading scaling point 2, input 7
2285 scphl ma8 float mA reading scaling point 2, input 8
2287 sceu0 mal float value in E.U. scaling point 1, input 1
2289 sceu0 _ma2 float value in E.U. scaling point 1, input 2
2291 sceu0 _ma3 float value in E.U. scaling point 1, input 3
2293 sceu0 _ma4 float value in E.U. scaling point 1, input 4
2295 sceu0 _mab float value in E.U. scaling point 1, input 5
2297 sceu0 _mab float value in E.U. scaling point 1, input 6
2299 sceu0 _ma7 float value in E.U. scaling point 1, input 7
2301 sceu0 _ma8 float value in E.U. scaling point 1, input 8
2303 sceul mal float value in E.U. scaling point 2, input 1
2305 sceul ma2 float value in E.U. scaling point 2, input 2
2307 sceul ma3 float value in E.U. scaling point 2, input 3
2309 sceul ma4 float value in E.U. scaling point 2, input 4
2311 sceul mab float value in E.U. scaling point 2, input 5
2313 sceul ma6 float value in E.U. scaling point 2, input 6
2315 sceul ma7 float value in E.U. scaling point 2, input 7
2317 sceul ma8 float value in E.U. scaling point 2, input 8
2319 hartl dev int HART#1 _device description. bits 0..7 manufacturer code, bits
- 8..15 device code
2320 hart2 dev int HART#2 Qevice description. bits 0..7 manufacturer code, bits
— 8..15 device code
2321 hart1,_id long int HART #1 devic'e identifigr bits 0..23
val.0 - automatic recognition
2323 hart2_id long int HART #2 devic'e identifigr bits 0..23
val.0 - automatic recognition
span factor for hart PV accommodation
2325 hartl_span |float for HART chan #1 (default 1.000)
span factor for hart PV accommodation
2321 hartZ_span |float for HART chan #2 (default 1.000)
offset factor for hart PV accommodation
2329 hartl_zero |float for HART chan #1 (default 0.000)
2331 hart2_zero float offset factor for hart PV accommodation

for HART chan #2 (default 0.000)
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Block Configuration

ngr Name Type Unit Description

5001 Lt Uint mm Distance to flange

5002 Lt Uint mm Distance to flange

5003 L3 Uint mm Distance to flange

5004 Lta Uint mm Distance to flange

5005 Lt Uint mm Distance to flange

5006 Lo Uint mm Distance to flange

5007 L Uint mm Distance to flange

5008 Ls Uint mm Distance to flange

5009 Lo Uint mm Distance to flange

5010 Ltio Uint mm Distance to flange

5011 Ltis Uint mm Distance to flange

5012 Lo Uint mm Distance to flange

5013 Ltis Uint mm Distance to flange

5014 Lti4 Uint mm Distance to flange

5015 L1is Uint mm Distance to flange

5016 Ltie Uint mm Distance to flange

5017 T onfoft int - On/Off status of Pt100

5018 ASP1A int - Input assignment

5019 ASP1B int - Input assignment

5020 ASP2 int - Input assignment

5021 ASP3 int - Input assignment

5022 ASTAVV int - Input assignment

5023 ASTAVP int - Input assignment

5024 ASTAVW int - Input assignment

5025 ASLVL1 int - Input assignment

5026 ASINT1 int - Input assignment

5027 ASLVL2 int - Input assignment

5028 ASINT2 int - Input assignment

5029 ASACTD int - Input assignment

5030 ASREFD int - Input assignment

5031 ASProof int - Input assignment

5032 ASTout int - Input assignment

5033 Tanktype int - Shape of the tank

5034 FRCtype int - Roof weight correction

5035 STWCtype int - Stilling well correction

5036 SECtype int - Tank shell correction

5037 BCtype int - Bulging correction.

5038 CalcMethod int - Calculation method for VCF
5039 PressType int - Type of pressure measurement
5040 Alonjoft int - On/Off status of Analogue inputs
5041 Spare int -

5042 Refcond int - Standard or no standard reference conditions
5043 VCFtype int - With temperature and/or pressure
5044 Producttype int - Type of product in the tank
5045 MSK1PTOPEN int - Relay 1 Mask pt100 open

5046 MSK1PTSHORT int - Relay 1 Mask pt100 short

5047 MSK1AIER int - Relay 1 Mask analog input errors
5048 MSK1CLVL int - Relay 1 Mask level calc alarms
5049 MSK1CTMP int - Relay 1 Mask temp. calc alarms
5050 MSKI1INITERR int - Relay 1 Mask TTM100 init err
5051 Spare int -
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Addr. Name Type Unit Description

5052 Spare int -

5053 MSK1CPRS int - Relay 1 Mask pres. calc alarms
5054 MSK1STRP int - Relay 1 Mask strapping table alarms
5055 MSK1FRC int - Relay 1 Mask Floating roof alarms
5056 MSK1CDNS int - Relay 1 Mask dens. calc alarms
5057 MSK1CAPI int - Relay 1 Mask API calc alarms

5058 Spare int -

5059 MSKI1LVL int - Relay 1 Mask level alarms

5060 MSKI1INT int - Relay 1 Mask interface alarms

5061 MSKI1TAVVAP int - Relay 1 Mask TAVVAP

5062 MSK1TAVPROD int - Relay 1 Mask TAVPROD

5063 MSK1TAVWATER [int - Relay 1 Mask TAVWATER

5064 MSK1PRES int - Relay 1 Mask pressure alarms

5065 MSK2PTOPEN int - Relay 2 Mask pt100 open

5066 MSK2PTSHORT int - Relay 2 Mask pt100 short

5067 MSK2AIER int - Relay 2 Mask analog input errors
5068 MSK2CLVL int - Relay 2 Mask level calc alarms
5069 MSK2CTMP int - Relay 2 Mask temp. calc alarms
5070 MSK2INITERR int - Relay 2 Mask TTM100 init err

5071 Spare int -

5072 Spare int -

5073 MSK2CPRS int - Relay 2 Mask pres. calc alarms
5074 MSK2STRP int - Relay 2 Mask strapping table alarms
5075 MSK2FRC int - Relay 2 Mask Floating roof alarms
5076 MSK2CDNS int - Relay 2 Mask dens. calc alarms
5077 MSK2CAPI int - Relay 2 Mask API calc alarms

5078 Spare int -

5079 MSK2LVL int - Relay 2 Mask level alarms

5080 MSK2INT int - Relay 2 Mask interface alarms

5081 MSK2TAVVAP int - Relay 2 Mask TAVVAP

5082 MSK2TAVPROD int - Relay 2 Mask TAVPROD

5083 MSK2TAVWATER [int - Relay 2 Mask TAVWATER

5084 MSK2PRES int - Relay 2 Mask pressure alarms

5085 MSK3PTOPEN int - Supervisory Mask pt100 open

5086 MSK3PTSHORT int - Supervisory Mask pt100 short

5087 MSK3AIER int - Supervisory Mask analog input errors
5088 MSK3CLVL int - Supervisory Mask level calc alarms
5089 MSK3CTMP int - Supervisory Mask temp. calc alarms
5090 MSK3INITERR int - Supervisory Mask TTM100 init err
5091 Spare int -

5092 Spare int -

5093 MSK3CPRS int - Supervisory Mask pres. calc alarms
5094 MSK3STRP int - Supervisory Mask strapping table alarms
5095 MSK3FRC int - Supervisory Mask Floating roof alarms
5096 MSK3CDNS int - Supervisory Mask dens. calc alarms
5097 MSK3CAPI int - Supervisory Mask API calc alarms
5098 Spare int -

5099 MSK3LVL int - Supervisory Mask level alarms
5100 MSK3INT int - Supervisory Mask interface alarms
5101 MSK3TAVVAP int - Supervisory Mask TAVVAP

5102 MSK3TAVPROD int - Supervisory Mask TAVPROD

5103 MSK3TAVWATER |int - Supervisory Mask TAVWATER
5104 MSK3PRES int - Supervisory Mask pressure alarms
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A.2.4 Parameters
Block Tank Parameters

Xlggrb Name Type Unit Description

3001 Hiank Uint mm Tank Height

3002 Hstwel1 Uint mm Height of the primary level stilling well

3003 Hstwell2 Uint mm Height of the secondary level stilling well

3004 Hswelr Uint mm Height of the temp probe stilling well

3005 Hsupport Uint mm Height of roof support in floating roof tanks

3006 Huaceor Uint mm Height of level in stilling well when roof is lifted from
its support

3007 Spare float

3009 Spare float

3011 REFPRESS float KkPa izoeieéggce pressure. As an absolute value default

3013 REFTEMP float T Reference temperature

3015 REFTEMPaec float C Referenpe temperature for shell expansion
calculation

3017 REFTEMPsmyec float C Referenpe temperature for stilling well expansion
calculation

3019 STWEC float T Stilling well expansion coefficient

3021 SEC float T Shell expansion coefficient

3023 WROOF float Kg Roof Weight

3025 Da float Kg/m® | Density of air

3027 B float - Bulging correction

3029 PSWHIGH float kPa Pressure P1B high switchover

3031 PSWLOW float kPa Pressure P1B low switchover

3033 Viank float M3 Total Tank volume

3035 MAXC float m? Maximum capacity of the storage tank

3037 Maintenance int - 0 = in operation, 1 = in maintenance

3038 Spare - -

3039 g float - Gravity acceleration

3041 Ko float - K — factor for free fill in

3045 K1 float - K — factor for free fill in

3049 Kz float - K — factor for free fill in

3053 E float N/m? Young's modulus of elasticity

3055 Hpia float mm Height of the pressure transmitter P1A

3057 Heie float mm Height of the pressure transmitter P1B

3059 DBT Cuyprer float mm Upper limit dead band temperature calculation

3061 DBTCiower float mm Lower limit dead band temperature calculation

3063 Productname ;: har(16 Name of stored product

Block Alarm Limits

,lecci)grb Name Type Unit Description

4001 LoLoLVL float mm Lolo alarm limit for level

4003 LoLVL float mm Lo alarm limit for level

4005 HiLVL float mm Hi alarm limit for level

4007 HiHILVL float mm HiHi alarm limit for level

4009 HystLVL float mm Hysteresis alarm limit for level

4011 LoLoINT float mm Lolo alarm limit for interface
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Addr. Name Type Unit Description

4013 LoINT float mm Lo alarm limit for interface

4015 HIiINT float mm Hi alarm limit for interface

4017 HiHIINT float mm HiHi alarm limit for interface

4019 HystINT float mm Hysteresis alarm limit for interface

2021 LoLoTAVVAP float < Lolo alarm limit for volume weighted average
temperature of vapour

4023 LoTAVVAP float < Lo alarm limit for volume weighted average
temperature of vapour

4025 HITAVVAP float < Hi alarm limit for volume weighted average
temperature of vapour

4027 HiHITAVVAP float < HiHi alarm limit for volume weighted average
temperature of vapour

4029 HyStTAVVAP float < Hysteresis alarm limit for volume weighted
average temperature of vapour

4031 LoLoTAVPROD float < Lolo alarm limit for volume weighted average
temperature of product

4033 LoTAVPROD float < Lo alarm limit for volume weighted average
temperature of product

4035 HITAVPROD float C Hi alarm limit for volume weighted average
temperature of product

4037 HiHITAVPROD float < HiHi alarm limit for volume weighted average
temperature of product

4039 HystTAVPROD float < Hysteresis alarm limit for volume weighted
average temperature of product

4041 LoLoTAVWATER float < Lolo alarm limit for _volume weighted average
temperature of sediment and water

4043 LoTAVWATER float < Lo alarm limit for vc_)lume weighted average
temperature of sediment and water

4045 HITAVWATER float < Hi alarm limit for vo_Iume weighted average
temperature of sediment and water

4047 HiHITAVWATER float < HiHi alarm limit for _volume weighted average
temperature of sediment and water

4049 HyStTAVWATER float < Hysteresis alarm limit for vo!ume weighted
average temperature of sediment and water

4051 LoLOPRESS float kPa Lolo alarm limit for pressure

4053 LoPRESS float kPa Lo alarm limit for pressure

4055 HIPRESS float kPa Hi alarm limit for pressure

4057 HiHIPRESS float kPa HiHi alarm limit for pressure

4059 HystPRESS float kPa Hysteresis alarm limit for pressure

Block Override Values

Mod. : o

Addr. Name Type Unit Description

6001 pla float Override for wide range pressure transmitter

6003 plb float Override for small range pressure transmitter

6005 p2 float (future)

6007 p3 float Override for vapour pressure

6009 tav_vap float Override for volume weighted vapour temperature

6011 tav_prod float Override for volume weighted product
temperature

6013 tav_water float Override for volume weighted water temperature

6015 tav_vap | float Override for linear weighted vapour temperature
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6017 tav_prod | float Override for linear weighted product temperature
6019 tav_water | float Override for linear weighted water temperature
6021 level 1 float Override for primary level
6023 interface 1 float QOverride for primary interface
6025 level 2 float Override for secondary level
6027 interface 2 float Override for secondary interface
6029 act_dens float Override for actual density
6031 ref dens float Override for reference density
Block Strapping Table
ngr Name Type |Unit Description
10001 |point _cnt int - number of points
10002 |Height 0 Uint mm point#0 cumulative height
10003 |Height 1 Uint mm point#1 cumulative height
12000 |Height 1998 Uint mm point#1998 cumulative height
12001 |Height 1999 Uint mm point#1999 cumulative height
12002 |vol O float m3 point#0 cumulative volume
12004 |vol 1 float m3 point#1 cumulative volume
15998 |vol 1998 float m3 point#1998 cumulative volume
16000 |vol 1999 float m3 point#1999 cumulative volume

A.2.5 Measured data
Block Measured Data
Xlggrb Name Type Unit Description iddSXF?-
1001 T1 float T TTM100 reading 24
1003 T2 float T TTM100 reading 25
1005 T3 float T TTM100 reading 26
1007 T4 float T TTM100 reading 27
1009 T5 float T TTM100 reading 28
1011 T6 float T TTM100 reading 29
1013 T7 float T TTM100 reading 30
1015 T8 float T TTM100 reading 31
1017 T9 float T TTM100 reading 32
1019 T10 float T TTM100 reading 33
1021 T11 float T TTM100 reading 34
1023 T12 float T TTM100 reading 35
1025 T13 float T TTM100 reading 36
1027 T14 float T TTM100 reading 37
1029 T15 float T TTM100 reading 38
1031 T16 float T TTM100 reading 39
1033 All float E.U. Reading input 1 in eng. units 40
1035 Al2 float E.U. Reading input 2 in eng. units 41
1037 Al3 float E.U. Reading input 3 in eng. units 42
1039 Al4 float E.U. Reading input 4 in eng. units 43
1041 Al5 float E.U. Reading input 5 in eng. units 44
1043 Al6 float E.U. Reading input 6 in eng. units 45
1045 Al7 float E.U. Reading input 7 in eng. units 46
1047 Al8 float E.U. Reading input 8 in eng. units 47
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Modb. . . dsp.
Addr. Name Type Unit Description T
1049 temp_int float T Internal Temperature of TTM100 e lectronics |87
A.2.6 Calculated data
Block Calculated Data
Modb. . . dsp.
Addr. Name Type Unit Description T
4001 P1A float kPa Wide range P1 reading 48
4003 P1B float kPa Small range P1 reading 49
4005 P1 float kPa P1 reading 50
4007 TAVPROD float C ngumc? Weighted Average Temperature of 65
4009 | TAVVAP float C Volume Weighted Average Temperature of 66
vapour room
4011 | TAVWATER float C Volume Weighted Average Temperature of 67
water layer
4013 CorrLevel float Mm Level ug.ed and corrected for stilling well 59
expansion
4015 | Corrinterface float Mm Interfac'e used and corrected for stilling well 60
expansion
Selected instrument :
bitO - product level: 0 = primary, 1 =
4017 LevelUsed int - secondary. 61
bitl - interface level: 0= primary, 1 =
secondary
4018 PressureUsed int ) IE(la:?’ected pressure transmitter 1 = P1A, 2 = 68
4019 Hp1 float Mm Height of selected pressure transmitter 69
4021 PAVPROD float kPa Average product pressure 70
4023 RC float m? Roof correction 71
4025 |TOV float m? Total Observed Volume (product and water) 72
4027 GOV float m? Gross Observed Volume 73
4029 |AR float m? Available room or Ullage volume 74
4031 FWV float m? Free Water Volume 75
4033 | VRV float m? Vapour Room Volume 76
Volume Correction Factor between REFDENS
4035 |VCF float - and ACTDENS 77
4037 P2 float kPa P2 reading (future) 51
4039 P3 float kPa P3 (vapour) reading 52
4041 |ACTDENS float kg/m® | Actual Density 78
4043 REEDENS float kg/m? Density at reference conditions (When 79
calculated)
4045 DENS:;s float kg/m® | Density at 15 C 80
4047 GSV float m3 Gross Standard Volume 81
4049 MASS float Kg Total Mass of product 82
4051 prod_type int -- copy of reg. 5044 -Producttype 83
4052 Levell float mm Primary level reading 53
4054 Level2 float mm Secondary level reading 54
4056 Interfacel float mm Primary Interface reading 55
4058 Interface2 float mm Secondary Interface reading 56
4060 Level float mm Used level reading 57
4062 Interface float mm Used Interface reading 58
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Xlggrb Name Type Unit Description iddsx?.
if (5037 BCType !=0) then copy of 3027 - TB

4064 |TB float - (tank par.) 84
else 0

char(16 Name of stored product

4066 Productname ) (for local display use) 85
0 =tank in operation, 1 = tank in maintenance

4074 Maintenance Int mode 86
(for local display use)

A.2.7 Alarms

Block Alarms

ngr Name Type Unit Description

6001 Topen int - Error status of Pt100 Open

6002 Tshort int - Error status of Pt100 Shortcut

6003 Alerror int - Error status of analog input

6004 ALCALCLEVEL int - Level acquisition alarm

6005 ALCALCTEMP int - Temperature calculation alarm

6006 init_err int - initialisation status:

6007 Spare int -

6008 Spare int -

6009 ALCALCP int - Pressure calculation errors

6010 ALSTRAP int - Strapping table alarms

6011 ALFRC int - Floating roof correction alarms

6012 ALDENS int - Density calculation alarms

6013 ALAPI12540 int - API2540 calculation alarms

6014 Spare int -

6015 ALLVL int - Limit alarm on level

6016 ALINT int - Limit alarm on interface

6017 ALTAVVAP int - Limit alarm on TAVVAP

6018 ALTAVPROD int - Limit alarm on TAVPROD

6019 ALTAVWATER int - Limit alarm on TAVWATER

6020 ALPRESS int - Limit alarm on avg pressure

6021 P_gloHwError int - Primary BM70 Hardware Errors

6022 P_gloError_1 int - Primary BM70 Errors

6023 P_gloWarning int - Primary BM70 Markers (Warnings)

6024 P_vcoStatus int - Primary BM70 VCO Status

6025 S _gloHwError int - Secondary BM70 Hardware Errors

6026 S gloError_1 int - Secondary BM70 Errors

6027 S gloWarning int - Secondary BM70 Markers (Warnings)

6028 S _vcoStatus int - Secondary BM70 VCO Status

6029 P_hw_error Int - Primary BM100 Hardware Errors

6030 P_sign_err Int - Primary BM100 Signal Errors

6031 P_warnings Int - Primary BM100 Markers (Warnings)

6032 S _hw_error Int - Secondary BM100 Hardware Errors

6033 S _sign_err Int - Secondary BM100 Signal Errors

6034 S_warnings Int - Secondary BM100 Markers (Warnings)
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A.2.8 Diagnostics
Block Diagnostics

,I’\\Acci)c(ljr Name Type Unit Description

5001 Sort Hpy Uint mm Sorted T1 element height

5002 Sort Hp, Uint mm Sorted T2 element height

5003 Sort Hys Uint mm Sorted T3 element height

5004 Sort Hy, Uint mm Sorted T4 element height

5005 Sort Hys Uint mm Sorted T5 element height

5006 Sort_Hve Uint mm Sorted T6 element height

5007 Sort Hy Uint mm Sorted T7 element height

5008 Sort_ Hys Uint mm Sorted T8 element height

5009 Sort_Hyo Uint mm Sorted T9 element height

5010 Sort_Hrio Uint mm Sorted T10 element height

5011 Sort Hm Uint mm Sorted T11 element height

5012 Sort_Hrip Uint mm Sorted T12 element height

5013 Sort_Hriz Uint mm Sorted T13 element height

5014 Sort Hria Uint mm Sorted T14 element height

5015 Sort_Hris Uint mm Sorted T15 element height

5016 Sort_Hrie Uint mm Sorted T16 element height

5017 Tempr float T Temp of T1 Sorted Pt100

5019 Tempr float T Temp of T1 Sorted Pt100

5021 Temprs float T Temp of T1 Sorted Pt100

5023 Tempr, float T Temp of T1 Sorted Pt100

5025 Temprs float T Temp of T1 Sorted Pt100

5027 Temprs float T Temp of T1 Sorted Pt100

5029 Tempr float T Temp of T1 Sorted Pt100

5031 Temprs float T Temp of T1 Sorted Pt100

5033 Tempr float T Temp of T1 Sorted Pt100

5035 Temprio float T Temp of T1 Sorted Pt100

5037 Tempru float T Temp of T1 Sorted Pt100

5039 Tempri float T Temp of T1 Sorted Pt100

5041 Temprs float T Temp of T1 Sorted Pt100

5043 Temprs float T Temp of T1 Sorted Pt100

5045 Temprs float T Temp of T1 Sorted Pt100

5047 Tempre float T Temp of T1 Sorted Pt100

5049 pt_used int - count of active used Pt elements

5050 tav_vap | float T avr. vapour temp lin. weighted

5052 tav_prod | float T avr. prod temp lin. weighted

5054 tav_interf | float T avr. interf temp lin. weight ed

5056 tav_vap float T avr. vapour temp vol. weighted

5058 tav_prod float T avr. prod temp vol. weighted

5060 tav_interf float T avr. interf temp vol. weighted

5062 CT vapour float - Stilling well correction factor vapour part

5064 CTiiquia float - Stilling well correction factor liquid part

5066 CTwater float - Stilling well correction factor water part

5068 dHsw1 float - Stilling well correction primary level

5070 dHsw2 float - Stilling well correction secondary level

5072 dHstwr float - Stilling well correction temp probe

5074 CorrLevell float mm Level cprrected for primary level stilling well
expansion

5076 Corrinterfacel float mm Interfac'e corrected for primary level stilling well
expansion

5078 CorrLevel2 float mm Level corrected for secondary level stilling well
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,I’\-\A((i)c(ljr Name Type Unit Description
expansion
5080 Corrinterface? float mm Interface co_rrected for secondary level stilling
well expansion
5082 CorrSTWTemp float mm Corrected stilling well height of temp probe.
5084 Vi float m? Volumg of water plus product derived from
strapping table
5086 Vproduct float m3 Volume of product derived from strapping table
5088 Viaoor float me :;%IILéme of vapour room derived from strapping
5090 Vuwater float m3 Volume of water derived from strapping table
5092 Finerm.product float - Shell expansion factor product section
5094 Finerm.vap float - Shell expansion factor vapour section
5096 Finermwater float - Shell expansion factor water section
5098 VCFactis float - VCF between ACTDENS and DENS;s
5100 Councris float ) g(ér,\rlection for pressure between ACTDENS and
815
5102 Cuncris float ) gr:)crirchtEg 11‘50r temperature between ACTDENS
5104 VCFreris float - VCF between REFDENS and DENS;s
5106 Cureras float ) g(ér,\rlection for pressure between REFDENS and
815
5108 Curcris float ) gr:)crirchtEg 1fsor temperature between REFDENS
Correction for temperature between REFDENS
5110 VCF float and ACTDENS
5112 Ko float - Used K factor
5114 Ki float - Used K factor
5116 Ks float - Used K factor
5118 hartl pv float - Hart #1 proc value (calibrated)
5120 hart2 pv float - Hart #2 proc value (calibrated)
last HART communication error code for channel
#1
0 -all ok
1-no response
5122 last_hartl_err int 2-answer error
3-line busy
4-device status bad
5-invalid device/manufacturer identifier (different
as declared)
6-serial ID different
last HART communication error code for channel
5123 last_hart2_err int #2
codes as for channel #1
5124 dens p float kg/m® | act density calculated from pressure
last error code for TTM-BM70/100
communication
bit0 - message to long (buffer ovr.
bitl - checksum bad
5126 last_bmerr int - bit2 - bad device ID
bit3 - bad device address
bit4 - bad device version
bit5 - incorrect message length
bit6 - unknown function
5127 cur_mal float mA Actual current at an. input 1
5129 cur_maz2 float mA Actual current at an. input 2
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5131 cur_ma3 float mA Actual current at an. input 3
5133 cur_ma4 float mA Actual current at an. input 4
5135 cur_mab float mA Actual current at an. input 5
5137 cur_mab float mA Actual current at an. input 6
5139 cur_ma7 float mA Actual current at an. input 7
5141 cur_mas8 float mA Actual current at an. input 8
5143 NM_Topen int non masked alarm Topen
5144 NM_ T short int non masked alarm Tsnon
5145 NM_ Alerror int non masked alarm Aleror
5146 NM_ALCALCLEVEL |int non masked alarm ALCALCLEVEL
5147 NM_ALCALCTEMP |int non masked alarm ALCALCTEMP
5148 NM _init_err int non masked alarm init_err
5149 Spare int
5150 Spare int
5151 NM_ALCALCP int non masked alarm ALCALCP
5152 NM_ALSTRAP int non masked alarm ALSTRAP
5153 NM_ALFRC int non masked alarm ALFRC
5154 NM_ALDENS int non masked alarm ALDENS
5155 NM_ALAPI2540 int non masked alarm ALAPI12540
5156 Spare int
5157 NM_ALLVL int non masked alarm ALLVL
5158 NM_ALINT int non masked alarm ALINT
5159 NM_ALTAVVAP int non masked alarm ALTAVVAP
5160 NM_ALTAVPROD int non masked alarm ALTAVPROD
5161 NM_ALTAVWATER |int non masked alarm ALTAVWATER
5162 NM_ALPRESS int non masked alarm ALPRESS
Block HART Diagnostics
,I’\\Acci)ccllr Name Type Unit Description
7001 Byte Count In Int Low level scan variable
7002 Error Count In Int Low level scan variable
7003 Byte Count Out Int Low level scan variable
7004 Error Count Out Int Low level scan variable
7005 Spare Int
7006 Input buffer [1,0] Int Input data buffer
7030 Input buffer [49,50] Int Input data buffer
7031 Output buffer [1,0] Int Output data buffer
7055 Output buffer [49,48] | Int Output data buffer
7056 Last command Int L f Status request
2 = PV request
7057 Channel Number Int Number of last channel scanned
7058 Device ID 1 Long From parameter list or read from device
7060 Device ID 2 Long
Last scan result:

« -1=0K
7062 Scan result Int ¢ 0= No answer

e 1 =answer pending

e 2 = answer error
7063 Fault Count 1 Int Fault counters for each scan
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7064 Fault Count 2 Int
7065 Fault Count 3 Int
7066 Fault Count 4 Int
7067 Status 1 Int Control variable for send state-machine
7068 Status 2 Int
7069 Raw PV 1 Process variable read from device (last
succesful scan)
7071 Raw PV 2
7073 Scan Status Int Status of scanned device (last successful scan)
2074 s . Device code and manufacturer code of scanned
can Device Int .
device (last successful scan)
7075 Scan Device ID Long 5D<:ea\1/ri1():e ID of scanned device (last successful
2077 Scan PV Process value of scanned device (last
successful scan)
Block System Variables
ngrbeii Name Type Access | Description
. . TTM100 device identifier. reading value 601 assure
1 dev_id int RO connected with a TTM100
. Software version. Current software version is 100 (to
2 ver_num int RO .
- be interpreted as 1.00)
3 dev num int RO device nqmber. f_or future use as unique unit number.
- temporarily val. =0
initialisation status:
bit0 - CRC-error reading first copy of calibration table
from EEPROM
bitl - CRC-error reading second copy of calibration
table. if bit 0 and 1 are set TTM has loaded default
calibration values.
bit2 - CRC-error reading first copy of parameter table
from EEPROM
bit3 - CRC-error reading second copy of parameter
table. if bit 2 and 3 are set TTM has loaded default
parameter table
4 init err int RO bit4 - tank parameters table bad, default loaded
- bit5 - alarm parameters set bad, default loaded
bit6 - config parameters bad, default loaded
bit7 - Display access error. this bit is set if display not
connected or damaged.
bit 8 - primary level controller access error
bit 9 - secondary level controller access error
bit 10 - HART chan#1 communication failed
bit 11 - HART chan#2 communication failed (failure
description in reg.14)
bit12 - strapping table bad, default loaded
bit13 - modbus overwrite table bad, default (=0) loaded
bit 14 - sensor ID bad
parameter write request flag. writing !=0 into this
5 param_wr int RIW variable cause saving current parameter settings into
- EEPROM. this flag is reset after parameter write
complete.

74 of 98




A Communication

,',\_\Aggrbeusss Name Type Access |Description
calibration write request flag. writing !=0 into this
6 calib wr int RIW variable cause saving current calibration_ settin_gs into
- EEPROM. this flag is reset after calibration write
complete
Tank parameters write request flag. writing !=0 into
. this variable cause saving current tank parameter
! tank_wr int RIW settings into EEPROM. tr?is flag is resetpafter tank
parameters write complete
alarm parameters write request flag. writing =0 into
8 alarm wr int RIW this_varia_lble cause saving_ current tank parameter
- settings into EEPROM. this flag is reset after alarm
parameters write complete
configuration parameters write request flag. writing =0
9 config_wr int RIW into_this yariable cause sqving current tank parameter
- settings into EEPROM. this flag is reset after
configuration parameters write complete
strapping table write request flag. writing !=0 into this
. variable cause saving current tank parameter settings
10 strap_wr int RIW into EEPROM. this ﬂgg is reset aftee strapping tableg
write complete
modbus overwrite table write request flag. writing =0
. into this variable cause saving current modbus
11 modb_wr int RIW overwrite settings into EEPR(%M. this flag is reset after
table write complete
12 Spare int
13 t ctrl out int RO temperature conf[roller output status:
- = bit0 - heater 1, bitl - heater 2
14 Spare int
active level control devices
15 bm_active int RO bit 8 - primary controller
bit9 - secondary controller
Block Raw Data
Xlggrb Name Type Description ?dsxp'
1 sens id int Pt100 sensor uni_t identifier. reading value 600 assure the
- TTM100-sensor is connected
. software version of TTM100-sensor. current version is 100
2 sens_ver int .
(interpreted as 1.00)
3 com_addr int[3] :TMlOO—sensor unigue number (not supported yet. for
uture use)
6 ptl raw long current raw a/d reading of Pt100 #1 0
8 pt2_raw long current raw a/d reading of Pt100 #2 1
10 pt3_raw long current raw a/d reading of Pt100 #3 2
12 pt4 raw long current raw a/d reading of Pt100 #4 3
14 pt5 raw long current raw a/d reading of Pt100 #5 4
16 pt6_raw long current raw a/d reading of Pt100 #6 5
18 pt7 _raw long current raw a/d reading of Pt100 #7 6
20 pt8 raw long current raw a/d reading of Pt100 #8 7
22 pt9 raw long current raw a/d reading of Pt100 #9 8
24 ptl0 raw long current raw a/d reading of Pt100 #10 9
26 ptll raw long current raw a/d reading of Pt100 #11 10
28 ptl2 raw long current raw a/d reading of Pt100 #12 11
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Xlggrb Name Type Description iddsxp.
30 ptl3 raw long current raw a/d reading of Pt100 #13 12
32 ptl4 raw long current raw a/d reading of Pt100 #14 13
34 ptl5 raw long current raw a/d reading of Pt100 #15 14
36 ptl6 raw long current raw a/d reading of Pt100 #16 15
38 mal raw long current raw a/d reading of mA input #1 16
40 ma 2 _raw long current raw a/d reading of mA input #2 17
42 ma 3_raw long current raw a/d reading of mA input #3 18
44 ma 4 raw long current raw a/d reading of mA input #4 19
46 ma5 raw long current raw a/d reading of mA input #5 20
48 ma 6 _raw long current raw a/d reading of mA input #6 21
50 ma 7 _raw long current raw a/d reading of mA input #7 22
52 ma 8 raw long current raw a/d reading of mA input #8 23
54 Loc t raw long current raw a/d reading of local temperature sensor

56 ptl filt long current filtered a/d reading of Pt100 #1

58 pt2_filt long current filtered a/d reading of Pt100 #2

60 pt3_filt long current filtered a/d reading of Pt100 #3

62 pt4 filt long current filtered a/d reading of Pt100 #4

64 pt5_filt long current filtered a/d reading of Pt100 #5

66 pt6_filt long current filtered a/d reading of Pt100 #6

68 pt7_filt long current filtered a/d reading of Pt100 #7

70 pt8_filt long current filtered a/d reading of Pt100 #8

72 pt9 filt long current filtered a/d reading of Pt100 #9

74 pt10 filt long current filtered a/d reading of Pt100 #10

76 ptll filt long current filtered a/d reading of Pt100 #11

78 ptl2 filt long current filtered a/d reading of Pt100 #12

80 pt13 filt long current filtered a/d reading of Pt100 #13

82 ptl4 filt long current filtered a/d reading of Pt100 #14

84 ptl5 filt long current filtered a/d reading of Pt100 #15

86 ptl6 filt long current filtered a/d reading of Pt100 #16

88 mal filt long current filtered a/d reading of mA input #1

90 ma2_filt long current filtered a/d reading of mA input #2

92 ma3_filt long current filtered a/d reading of mA input #3

94 ma4 filt long current filtered a/d reading of mA input #4

96 mab_filt long current filtered a/d reading of mA input #5

98 mab_filt long current filtered a/d reading of mA input #6

100 ma7_filt long current filtered a/d reading of mA input #7

102 ma8_filt long current filtered a/d reading of mA input #8

Block Primary BM70 Data

Xlggrb Name Type E?;?}?}Ié Description
2001 Version char[16] 0
2009 identNo char[16] 0
2017 tagName char[16] 0
2025 serialNo char[16] -
2033 Commission char[16] -
2041 valVolume double 7
2045 valLevel double 7
2049 valDistance double 7
2053 gloHwWError int 7
2054 gloError 1 int 7
2055 gloWarning int 7
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Modb.

Databl.

Addr. Name Type Krohne Description

2056 gloStatus int 7

2057 vcoStatus int 7

2058 vcoStatus int 7

2059 sysFlags int -

2060 dispUnit int 7

2061 unitLength int -

2062 unitVolume int -

Block Secondary BM70 Data

,If\\/lc(i)grb Name Type E?;?}?}Ié Description

2063 Version char[16] 0

2071 identNo char[16] 0

2079 tagName char[16] 0

2087 serialNo char[16] -

2095 Commission char[16] -

2103 valVolume double 7

2107 valLevel double 7 Level inm

2111 valDistance double 7

2115 gloHwWETrror int 7

2116 gloError 1 int 7

2117 gloWarning int 7

2118 gloStatus int 7

2119 vcoStatus int 7

2120 vcoStatus int 7

2121 sysFlags int -

2122 dispUnit int 7

2123 unitLength int -

2124 unitVolume int -

Block Primary BM100 Data

,If\\/lc(i)grb Name Type E?;?}?}Ié Description

3001 dev_ident char[16] 0

3009 SW_version char[10] 0

3014 tagName char[16] -

3022 serialNo char[16] -

3030 Commission char[16] -

3038 valLevel Float 1 Level inm

3040 level magn Int 1 Level Signal Magnitude
3041 level gain Int 1 Level Signal Gain
3041 ref_magn Int 1 Reference Signal Magnitude
3043 ref _gain Int 1 Reference Signal Gain
3044 val _if level float 2 Interface Level in m
3046 if level mag Int 2 Interface Level Signal Magnitude
3047 if level gain Int 2 Interface Level Signal Gain
3048 val_volume float 3 Volume

3050 if volume float 3 Interface Volume
3052 ul_volume float 3 Ullage Volume

3054 hw_error Int 0xAf Hardware Errors
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Xlggrb Name Type E?;?}?llé Description

3055 sign_err Int Ox1f Signal Errors

3056 warnings Int Ox1f Markers (Warnings)

3057 Status Int 0xAf BM100 Status

Block Secondary BM100 Data

Modb. Name Type Databl. Description

Addr. Krohne

3058 dev_ident char[16] 0

3066 SwW_version char[10] 0

3071 tagName char[16] -

3079 serialNo char[16] -

3087 Commission char[16] -

3095 valLevel float 1 Level

3097 level magn Int 1 Level Signal Magnitude
3098 level gain Int 1 Level Signal Gain

3099 ref_magn Int 1 Reference Signal Magnitude
3100 ref _gain Int 1 Reference Signal Gain
3101 val_if level float 2 Interface Level

3103 if level mag Int 2 Interface Level Signal Magnitude
3104 if level gain Int 2 Interface Level Signal Gain
3105 val _volume float 3 Volume

3107 if volume float 3 Interface Volume

3109 ul_volume float 3 Ullage Volume

3111 hw_error Int 0xAf Hardware Errors

3112 sign_err Int Ox1f Signal Errors

3113 warnings Int Ox1f Markers (Warnings)

3114 status Int 0xAf BM100 Status
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B Housing Dimensions
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An example of a probe:
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(10
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{12}

W EXAM

BBG Prif- und Zertifizier GmbH

EG-Baumusterpriifbescheinigung

- Richtlinie 94/9/EG -
Geriite und Schutzsysteme zur bestimmungsgemiBen Verwendung
in explosionsgefiihrdeten Bereichen

BVS 05 ATEXE 124 X

Gerit: Temperatursensor- und Transmitter-Multiplexer Typ TTM 100*
Hersteller: IBS BatchControl GmbH
Anschrift: 50170 Kerpen

D¢ Bauarl dicses Geriiles sowie die verschiedenen wulitssigen Ausfihrungen sind in der Anlage zu dieser
Baumusterpritbescheinigung festgelegt.

Die Zertifizierungsstelle der EXAM BBG Priif- und Zentifizier GmbH, benannte Stelle Nr. 0158 gemil Artikel 9
der Richtlinic 94/9/BG des Evropdischen Parlaments und des Rates vom 23, Mirz 1994, bescheinigt, dass das
Gertit die grundlegenden Sicherheits- und Gesundbeitsanforderungen fir die Konzeption und den Bau von
Gerdten und Schulzsystemen zur bestimmungsgemilien Verwendung in explosionsgefibrdeten Bereichen gemid
Anhang I der Richthnie erfiilly,

Die Ergebnisse der Priifung sind in dem Priifprotokall BVS PP 05,2092 EG nicdergelegt.

Die grindlegenden Sicherheits- und Gesundheitsanforderungen werden erfiillt durch Ubereinstimmung mit
EN 50014:1997 + Al - A2 Allpemeine Bestimmunger

EM SO018:2000 +A1 Druckfeste Kapselung 'd’

EN 50020:2002 Eigensicherheit i

Fails das Zeichen ,.X* hinter der Bescheinigungsnummer steht, wird in der Anlage zu dieser Bescheinigung aul
besondere Bedingungen fiir die sichere Anwendung des Gerites hingewiesen.

Diese ECG-Baumusterpriifbescheinigung bezieht sich nur auf die Konzeption und die Baumusterpriifung des
beschriebenen Gerdtes in Ubcreinstimmung mit der Richtlinie 94/9%/EG,

Fir Herstellung und in Verkehr bringen des Gerites sind weillere Anforderungen der Richtlinie zu arfilllen, die
nicht durch diese Bescheinigung abgedeckt sind,

Die Kennzeichnung des Gertes muss die folgenden Angaben enthalten;

I12G EExibfia lIC T4  for Typ TTM 1004
112G EEx dlib] IIC T4 g Typ TTM 1008

EXAM BBG Priif- und Zertifizier GmbH
Bochum, den 30. August 2005

i hos ey

{ Zerifizierungsstelle

Sexe | von ¥ ru BVS DS ATEX B |24 X
Dieses Zeptifikat darf nur snverdsdat weiterverbav e wenden
ienendahlstrafic 9 44809 Bochums  Telefon @23A/36W6-005  Telelbx 0234/3056-110
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W EXAM

BEG Prif- und Zertifizier GmboH

Anlage zur

EG-Baumusterpriifbescheinigung
BVS 05 ATEX E 124 X

15.1 Gegenstand und Typ

Temperatursensor- und Transmitter-Multiplexer Typ TTM 100

Anstelle des * wird in der vollstindigen Benennung der Buchstabe A oder B eingefiigt, der
unterschiedliche Gehiiuge kennzeichnel,

15.2 Beschreiby

Der Temperatursensor- und Transmitter-Multiplexer besteht aus dem Transmitter Typ TTM 100B und
dem Multiplexer Typ TTM 100A, die tiber eine bis zu 200 m lange Leitung miteinander verbunden sind,
Die Gerdte dienen zur Filllstandstiberwachung und Tankinhaltsberechnung eines Lagertanks.

Dier Transmitter besteht aus dem Gehéuse Typ MH 300-EEx (KEMA 03ATEX2527 U} und der darin
gesichert befestigten elektronischen Schaltung, Die 8uBeren nicht-cigensicheren Stromkreise werden ber
gesondert bescheinigte Leitungseinfiibrungen in das Anschlussgehiiuse gefithre,

In dem Transmittergehiiuse ist wahiweise eine Heizung eingebaut, die die Gehduseinnentemperatur auch
bei Minustemperaturen auf 0 °C stabilisiert,

In dem CGehduse des Multiplexers ist eine elektronische Schalmung zur Speisung und Auswertung von
Transmitter- und PT100-Strombreisen und zur Dateniibertragung untergebracht.

15.3.1  Transmitter Typ TTM 100B
153,11  Netzstromkreis (Klemmen 18 und 19}

Bemessungsspannung AC 115 v

max. Spannung Um ACTIC 125 v

oder

Bemessungsspannung AC 230 v

max, Spannung Um AC/DC 250 v
15.3.1.2  nicht eigensichere Relaiskontakt-Stromkreise

(Klemmen 13 und 14 und 15 und 16)

Schaltspannung Dc a0 v

Schaltstromstirke I A

oder

Sehaltspannung AC 125 ¥

Schaltstromstirke 05 A

max. Spannung Um ACMC 125 v
153.1.3 picht eigensichere Transmitter-Speisestrombkreise (Klemmen 7 und 9, 8 und 9,

10 und 12 und 11 und 12)

Bemessungsspannung Dc 28 v

Stromstirke 50 mA

maK. Spannung Um ACDC 125 v

Selie I vond 2e HYSDSATEXN E 124 X
[¥epes Zestifiknt darl nar unverlnden weiterverbreitet werden.
Dinnendablstmle 8 44800 Bochum  Telefon D2M00696-105  Telofax 023473696-110
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15.3.1:4  nicht eigensichere RS485-Schnittstelle (Klemmen | bis 6)

Bemessungsspannung bC 6 v
Stromstiirke 100 mA
max. Spannung Um ACDC 48 v
153,15  eigensichere Ausgangsstromkreise (Klemmen | — 4) in der Ziindschutzant EEx ib 1IC
Usl — GND, Us2 = GND
Spannung Ua DC 26 ¥
Stromstirke la 58 mA
RxD - GND
Spannung Uo neC 26 v
Stromstirke o & mA
[5.3.1.6  Umgebungstemperaturbereich Ta A0 °C bis +65 °C
1532  Muluplexer Typ TTM 1004
15.3.2.1  Transmitterspeisestromkreise (Klemmen 20 bis 27}
in der Zindschutzart EEx ia TIC
Spannung Uo P 21,7 W
Stromstirke lo B0 mA
Leistung Fa 584 mW
trapezfirmige Ausgangsknnlinie
max. dullere Kapazitit Co 148  aF
max. Yuflere Induktivitit Lo 43 mH

15322 PT100-Stromkreise | bis 8 (Klemmen Al bis A18) und 9 bis 16 (Klemmen B1 bis B18) in der

Zindschutzart EEx ia [IC

Werte je Klemmenblock

Spannung Usp Dec 53 v

Stromstiirke lo 13,7 ma

Leistung Po 23 mwW

max. uliere Kapazitit Co 3 wF

max. Hulblere Induktivitat Lo 50 mH
15.3.2.3 Umgcbungstemperaturbereich Ta =40 °C bis +65 °C
Eritiprotekoll

BVS PP 52002 EG, Stand 30.08.2005

ingungen fur die sichere Anwengdung )

Der ssigc Umgebungstemperaturbereich fiur den Betrich des Transmitters Typ TTM 1008 und des

Multiplexers Typ TTM 100A ist -40 °C bis +65 °C. Die Verwendung der Gerlite in ciner Umgebungstemperatur
unter -20 °C ist zulissig, wenn filr diese Temperatur gecignete Leitungen und filr diesen Einsatz peeipnete

Kabel- oder Leitungseinfithrungen verwendet werden,

Seite 1 van 3 7 BVE QS ATEX E 14 X
Debesies Zerlifiat darl mar unverlinden wekerverbzeiet werden,
Dinpendablseralbe 9 S4809 Bochum  Telofon 0233606105 Telefhs 032400696-110
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W EXAM

BBEG Prif- und Zertifizier GmbH
Translation

EC-Type Examination Certificate

- Direective 94/9/EC -
Equipment and protective systems intended for use
in potentially explosive atmospheres

BVS 05 ATEXE 124 X

Equipment: Temperature sensor multiplexer and Transmitter type TTM 100*

Manufacturer; IBS BatchControl GmbH

Address: 50170 Kerpen, Germany

The design and construction of this equipment and any acceplable varialion thereto are specified in the schedule
to this type examination certificats,

The certification body of EXAM BBG Prif- und Zertifizier GmbH, notified body no. 6158 in accordance with
Article 9 of the Directive 94/%/BEC of the European Parliament and the Council of 23 March 1994, certifies that
this equipment has been found to comply with the Essential Health and Safety Requivements refating to the
design and construction of equipment and protective systems intended for usc in potentially explosive
atmospheres, given in Annex 11 to the Dircclive,

The examination and test results are recorded in the test and assessinent report BVS PP 05.2092 EG.

The Essential Health and Safety Requirements are assured by compliance with:
EN S0014:1997+A1-A2  General requirements

EN S0018:2000 +A1 Flameproof enclosure “d’

EN 50020:2002 Intrinzic safety '|"

If the sign "X" is placed after the cerlificate number, it indicates that the equipment is subject to special
conditions for safe use specified in the schedule to this certificate,

This EC-Type Examination Certificate relates only to the design, examination and iests of the specified
equipment in accordance 1o Directive 94/9/EC.

Further requirements of the Dircctive apply to the manufacturing process and supply of this equipment. These
are not covered by this centificate

The marking of the equipment shall inciude the following:

@ N 2G EExib/ia IIC T4  fir Typ TTM 1004
112G EEx d]ib] ITIC T4  fir Typ TTM 1008

EXAM BBG Priif- und Zertifizier GmbH
Bochum, dated 30. August 2005

Signed: np Jockers Signed: pr. Eickhoff

Centification body ] h Special services unit

Page Lol 410 BVSOSATEXE |24 X
This cetificase may osly be eproduced in it entirety and withous change
Dinerdablstrasse 9 #4300 Bochum  Germany  Phose 489 2343696:005  Fax 149 23453696-110
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BEG Prif- und Zertifizier GmbH

Appendix to
EC-Type Examination Certificate

BVS 05 ATEXE 124 X

15.1 Subject and type

Temperature sensor multiplexer and transmitter type TTM 100*
Instead of the * in the complete déenomination the letter A or B will be inserted to characterize different

apparatus,

The temperature sensor multiplexer type TTM 100A and the transmitter type TTM 100B which work

together, are connected by an up to 200 m long cable. The apparatus are used for level control and volume
caleulation of a storage tank,

The transmitter consists of an enclosure type MIT 300-EEx (KEMA 03ATEX2527 U) and the electronic

cireuitry mounted inside the enclosure. The external non-intrinsically safe circuits will be led into the

connection enclesure by separately certified cable glands.

Inside the transmitter enclosure & heating device may be mounted to keep the temperature inside the

enclosure at { °C even at minus outside temperatures,

In the enclosure of the multiplexer an electronic circuitry for supply and evaluation of transmitter and

P10 circuits and for data transmission is fastencd.

15.3 Parameters

15.3.1
15.3.0.1

153.1.2

15.3:1.3

Transmitter Typ TTM 100B

Mains circuil (terminals 18 and 193

Nominal voltage AC
Max. voltage Um AC/DC
or

Nominal voltage AC
Max. voltage Um ACDC

non intrinsically safe relay contact {terminals 13 and 14 and 15 and 16)
Switching voltage Dc
Swilching current

or

Switching voltage AC

Switehing ourrem

Max. voltage Um AC/DC

non intrinsically safe transmitter supply circuits (terminals 7 and 9, 8 and 9,
10 and 12 and 11 and 12)

Nominal voltage Dne
Current
Max. voltage Um ACDC

Page 2 of 410 BYS DS ATEX E 14 X
Thas eerificaie may ooly be reproddused i s entivety and witkout change
Diemendobisiresse 9 M4BT Bochum  CGermary  Pliose #4%9 23473696-105  Fax ~49 23411696110

115 v
125 v
230 v
250 v
30 L'l

1 A
125 v
——A
125 v
28 ¥
50 mA
125 v
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15.3.1.4  non intrinsically safe R5483 circuits (ferminals 1 up 1o 6)

MNominal voltage De & v

Current 100 mA

Max_ voltage Um AC/DC 48 ¥
15.3.1.5  intrinsically safe output civcuits {terminals 1 - 4) type of protection EEx ib 11C

Usl = GND, UsZ - GND

Voltage Ue DC 26 '

Current o 58 mA

RxD) = GWD

Voltage g DC 26 v

Current le B mA
153.1.6  Ambient temperature range Ta A0 *C up o +65°C
1532 Multiplexér Typ TTM 1004
[5.3.2,1  Transmitter supply circuits (terminals 20 up to 27)

type of protection EEx ia [1C

Vaoltage Uo pe AT W

Current To 90 mA

Power Po B4 mW

Trapezoid output characteristic

Max. external capacitance Co 148 nF

Max. external inductance Lo 4.3 mH
15.3.2.2 PT100 cireuits | up to 8 (terminals A1 up to A18) and 9 up to 16 (terminals Bl up 1o B18)

type of protection EEx ia [IC

values fior each terminal block

Voltage o pC 53 W

Current Io 13,7 mA

Power Pa 23 mW

Max. external capacitance Co 3 P

Max. external inductanee Lo 50 mH
15.3.2.3  Ambient temperature range Ta 40 “C up to +65 °C
Test and assessment report

BVS PP 05.2092 EG as of 30.08.2005

Special conditions for safe use

The permissible ambient temperature range for the transmitter type TTM 1008 and for the multiplexer is -40 °C

up to +65 °C. The use of the transmitter at an ambient temperature below -20 °C is only admissible, if the cables

and cable entries are suitable for that temperature and use.

Page Juf 4 1o BYSOS ATEX E 14X
This cenmificate may anly be repraduced in it cnlinety and without changs
Drinintisdahilstnisso 8 44809 Bochum  Genmany  Phome +48 29473696- 105 Fax =49 234/ 3606110
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We contirm the correctness of the translation from the German original.
In the case of arbitration only the German wording shall be valid and binding,

44809 Bochum, 30, August 2005
BVS-Schu/Kw A 20050390

EXAM BBG Prif- und Zertifizier GmbH

2. 7%

| Cgrtification body

Pagedof 450 BVSOSATEXE 24X
This centificate imy only be rependuced in fis emtirely and without change
Dinmendahlstrasse & 44800 Bochuin  Germany  Flone 40 2LOO606 105 Fax #49 2340696 11D
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Geriit:
Hersteller:

Anschrift:

Beschretbung

W EXAM

BBG Prif- und Zertifizier GmbH

1. Nachtrag

(Erginzung gemifl Richtlinie 94/%EG Anhang I1I Ziffer 6)

zur EG-Baumusterpriifbescheinigung
BVS 05 ATEXE 124X

Temperatursensor- und Transmitter-Multiplexer Typ TTM 100*

IBS BatchControl GmbH

50170 Kerpen

Der Transmitter Typ TTM 100B kann auch nach den im zugehdrigen Priifprotokol] aufgefihrien Priifungsunterlagen

gefertipt werden,

Die grundlegenden Sickerheits- und Gesundheitsanforderungen der gednderten Ausfilhrung werden erfiillt durch

Ubereinstimimung mit

EN 50014:1997 + Al - A2 Allgemeinc Bestimmungen
EN SO018:2000 +A1 Druckfestec Kapselung 'd’

EN 50020:2002

Eigensicherheit "'

D¢ Kennzeichnung des Gerdtes muss die folgenden Angaben enthalten:

@ 112G EExib/ia IIC T4  fur Typ TTM 100A
I1 2G EEx d|ib] IIC T4 fic Typ TTM 100B

Unverindert

Kenngrifien
Transmitter Typ TTM 100B
Netzstromkreis (Klemmen 18 und 19)

Bemessungsspannung
max. Spannung

ACDC 24 v
Um ACDC 250 v
Seite | von 2zu BVS 05 ATEX E 124 X /N1
Drigsos Fertifikat darl mor unverinden weiterverbrelio werden.
Dinnendafilstralle 0 44509 Bochum Telefon 023473606- 105 Telefax D2FA 3656118
f=desnanaat = =5
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Prilfprotokoll
BVS PP 05.2092 EG, Stand 11.11.20035

EXAM BBG Priif- und Zertifizier GmbH
Baochum, den 11, November 2005

7 ,,:/;,/4 1

ifizierungsstelle ~ Fachberei

Seite Tvon Zxu BVEDFATEXE 124 X /M1
Dilesers. Zestifikat darl nur upverinden weitervereeilel weeden.
Dingendahlziralle & 44809 Boghum Telefon GX347T606-105 Tehedan OEI4FTEGG-110
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W EXAM

BBG Prif- und Zertifizier GmbH

Translation

1* Supplement

{Supplement in accordance with Directive 94/9/EC Annex I1I number 6)

Equipment:

Manufacturer:

Address:

Description

to the EC-Type Examination Certificate
BVSO05 ATEXE 124 X

Temperature sensor multiplexer and Transmitter type TTM 100*
IBS BatchControl GmbH

50170 Kerpen, Germany

The transmitter type TTM 10018 can be modified according to the descriptive documents as mentioned in the pertinent
Test and Assessment Report,

The Essential Health and Safety Requirements of the modified equipment are assured by compliance with:

EN 50014:1997+A1-A2
EM 5001%:2000 +A1

EN 50020:2002

General requirements
Flameproof enclosure ‘d’
Intrinsic safety "1’

The marking of the equipment shall include the following:

@ 1 2G EEx ibfia IIC T4  for type TTM 100A
I12G EEx d[ib] ITIC T4  for type TTM 100R

cial conditi
Mot changed

Parameters

Transmitter Typ TTM 1008
Maing circult (terminals 18 and 19)

Nomiinal valtags
Max, voltage

ACDC 24
Um ACDC 250

<<

Pags 1 of 20 BVSUS ATEX B 1M X/ W)
This centificate ray only he reproduced in its entirety and without change.

Dinnescahlitasse % 4800 Bochusn  Germany  Phose +49 23403606 |05 Fax 449 23406661 1)
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7 EXAM

BBG Prif- und Zertifizier GmbH

eat anid ass t
BVS PP 05,2092 EG as of 11.11.2005

EXAM BBG Priif- und Zertifizier GmbH
Bochum, dated [ 1. November 20035

Signed: Dr. Jockers Sgned: Dp,  Eickhoff

Centification body i  Special services unit

We confirm the correctness of the translation from the German original.
In the case of arbitration only the German wording shall be valid and binding.

44809 Bochum, 11.11.2005
BVS-Schu/Mi A 20050313

EXAM BBG Priif- und Zertifizier GmbH

{ Gertification body Speeial servicedim—

Page 20fZ to BVS DS ATEX E 124 XML
This certificate may ooy be repmdeced in its emtirety and without change.
Bimnendahistrasse 1 44809 Bochum  Germany  Phong #40 T3403686- 100 Fax +4F 234736961 10
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» 2. Nachtrag zur
EG-Baumusterpriifbescheinigun

() Gardle und Schulzeystame zur basimmungs e Wermendung
in gplosicnsgeiahrdaten Barsichen - Richtinie 84EG
Ergansurg gemad Anhang I Ziker 6

{31 Mr. der EG-Baumustarprifbeschaingung. BYS 05 ATEXE 124 X

(4) Geral Temperatursensor- U, Tranamiter-Multlipoxer Typ TTH
(5 Hersteder IBE BatchContred GmbH
5 Anschnft 80170 Kerpen

(7] Die Bauer dieser Gerdts sowie die varschiedenen zulissigen AusfRrin I
dieesem Machirag fasigalegh o

(8) Die Zertfzmrungsstalle der DEXKRA EXAM GmbH, W%
Richilinie $4/9EG des Eurapfischen Perlamenis und des Fatas var
dass dase Gargle de grun
Konzeption und den Bau von Gerdien und -
Verwendeng in Eumalnnagafﬂhrdam BEraichan g
Ergetnisse der Prufung sind in dem Prll'l'p'nhﬂ

(9 DOl grundiegenden Sicharhaits-  urd mmww.f
Ubersinstinemung mit.

EN BIOTS0:2009 Alwm
EN B0079-1:2007 Druchfeste Kapsalung 'd*
EN B00T9-11:2007 Eingensicherhait I

(10} Falls des Zelchen "X hinter der Besthainig,
Beschainigung mid mﬂwmrw

(11} Dieser Machtrag zur EGMW
Baumusierprifung der beschnebanen Gersle in T 'r’iq,hi i
Fir Herstalling und Inuumrm-wduﬁummm M_,
eritilan, e nichi durch disse Beschesnigung abgeoeckt simd, !,

(12} Die Kannzaichnung das Gerates muss die falgendsn awnmm?

1 2G Exib[ia] IC T4 Gb  tur Tyn TTM 1004
Il 2G Ex d[ib] IIC T4 Gb fur Typ TTM 1008

) oo

I12G Ex ibfia] IC T4 fir Typ TTM 1004
Il 2G Ex dbfib] IC T4 it Tyn TTH 1008
DEKRA EXAM GmiH

Bochum, den 13.1002011

LS U

Zeriifizienngasieis Factiberesch

Bt 1 w3 3o BVE DS ATEK E 434 X1 k3
Dy Feridint dasd nir ssledndig und ursatinder v ils res b senlan
GEEAMN EAM mild, Donesadinionbs 8 44005 Bazhom, Tandod 40204, 60 0 6, Testiod +38 334 Mrs- 110, pe-seamifeision com
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{13) Andage Tum

{141 i Machtrag zur EG-Eauvmusterpriffoescheinigung
BYS 05 ATEXE 124 X

115 151 Goaganstand und Typ
Temperatursensor- u. Tremamitier-Mulbplesar Ty TTHE 100*

Ansieta des * wird in der vollstandipen Benennung der Buchstabe A oder B singelig
umerschisdliche Galiuse kannzachnel

152 Boschraibung
Es wiirden varschmdens Anderungen an eigenscharhaitsmievanien Bau!
nicht migansicharen Elekironik varpenommen,

Zu dem wird dig Dberainstimimung mid dam Mormen EM B007R-0:2009
EN BUEITH-11:2007 bastibgt

163 Kennarofian
1529 Transmilbar Typ TTH 1008

15311 Metzstromkies [Klemnan 18 und 185
Bemessungsspannung i
Max. Spaniurg ’4# M
oder /
Bemessungsspannung
heax Sgarmung
oder

Bemessungsspannung
Max Spannung

15312 Micht Siensichens Relbmskon k- S AL
Py, i
SchaREpanniung AL .-
Schafsliomatirks
m E PR
Schafispan
Max. Bpanniing i /
15.3.1.3 Neht eigens. Transmiter-Spatsesiromkraise (Kammen 7 und 3,8
11 und 12) :
Be mmﬂﬂﬁpﬂlmﬂﬂ m . I',l l..._-r..‘-i{l._-..
Stromstarke -
Moy Spannung Lim aciog 128 .

1531 4 Micht gigonschene RS405-Echrtistells [Klemimen 1 bis §) /
Blenessimnns snan ring oo -
Stromskarke 100
Max: Spannung Um ACMOC 48 Y

183 1.4 Eipansichers Ausgangsstromkresse (Klamman 1 — 4) in der Zondechiuizan Ex I'h-‘lll:'.'-'
i1 — GHD, UsZ - GND

Max Ausgangsspannig Uo oc 28 '
My Ausgangsstromstarke -3 58 ma
Rl = GHD

hEax AusgangespEnneng o D -
Miax Ausgangssiromstirks I B ma

Bt T wa 1Dy BV (5 ATER E 434 X 1RG
Dinay Zaribical das mr g e wonisarn
IR0 B GaisH, N, 4R Tt w32 b4 360 w36, Ttk +a0 i 2 3k 2998 1 10 28 e mulisdes racam
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15318 Umpebungstemperaturberech Ta

1532 Mulbplexar Typ TTM 1006 - Multalexsr bype TTM 1004

Mex Alsgangsspannung 1]
e, Ausgangsstromaticks ]

Masx Ausgargsialsiing Pa
Tragezformige Ausgangskenralinie

Migx. §islere Kaparig) o
Max aulers Induktiviiad Lo

15.3.22 PT100-Stromikreisa 1 b B (Klemmen A1 Bis AT8) und B B 16 (
in der Zondschutzan Ex ia 3C

WWierte ja Klememantiock

Mex Ausgangsspannung o
Mz Ausgangssirormsticke

Mex, Ausgangsiaisiing
Max, audere Kaparial
Max. auders Indukivital

15323 Umgebingstemperalsbensich

{18) Prifprotokos
e ; P A

7]

1008 und dut Huruplnm
in girer Umgebungstamperatur
peeagrete Lefungen l.rrbdfﬂrﬁum
venwendel werdan

Bile 3w 3 I SWE SR ATEME 124 X NS
D 2ervical ot A urd urreeansar] wsdares iR W Bl
CIEMRS EXAM DiminH, [ 0, E0a Tudubzn =o)Ly JERE-108, Tewfoor 03 204 HERG- |30, me-scmmff k. corm
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Translation 1

» 2. Supplement to the
EC-Type Examination Certificate

{2}  Eguipment and protective systems infended far use
in potanlialy expiosive simosphenes - Drective S4EG
Suaplernend soeordant with Annes 1l numbar &
(31 Mo.of EC-Tyoe Examination Carificale:  BVS 05 ATEX E 124 X
(4} Emuipment Temperature sensar mubtipleser and Transmities Lypa

(5] Manufacturer [BS BatehControl GmibH

(6 Address: E0ITE Kerpedn, Garmany ; | | | Il
(T} The design and construction of this equipment and any mm h' [
iha appendix i this sUpglement 2 || ‘-

B}  The cerbfication body of DEKRA EXAM Gk, il o

¥ ihe Drectie SUSIEC of the European P ”%#ﬁm
aguipment nas bean found bo comply with the o (Rl
tha design and construction of equpment and | i
auploaiee atmosgheres, givan in Anned 1o e B‘W;‘
mmﬁnqha:mud-mmmmmwd

(9}  Tha Essental Heahh and mﬂmm ﬂll-ml'lﬂ

EM G0075-0:200% General r-quhmﬂlh
EM S007S-1:2007 mem i
EM 80078-11: mﬂdﬂﬂhﬁm

P81 IF the sign "X is placed afier ihe certificaie IH..I.I'IHP'
conditiens for safe use specified m m-pwﬂmmm

411]  This supplement o MEUTypaEummﬂmmﬁl’ ﬁﬂ-ﬁ
lests of the apacitied equipmant in accordancs s Deeclive B4ATE i
Firthar requiremants of the Direclive apply 1o ﬂll mim.ihhb.lrhu p-l'ﬂﬂ# 7&
equiprnent. These e nod coversd by this cartificate.

113) The marking of ke equioment shall include the folowing:

126G ExIb{la] IC T4 Gb  for type TTM 1004
1l 2G Ex d[ib] IIC T4 Gb for type TTH 1008

Bin

112G Ex ibfia] IiC T4 Sor type TTH 1004
112G Ex db[ib] IIC T4 tor type TTM 1008

DEKRS& EXAM GeninH
Bachuwm, dated 13.90:2071

Signed: Simanski Signed Or. Elckhot!

Cartifcaton body : Special sarvices unit

P'm'll;l:lm BSOS AT 10 X N2
Thin e ik el dng aeiian] ohang s
[ WIS, WA GrnbiH D whda s O m-:um.n Frorg 083 000 HE Fan <R 358 35110 oo e 0
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(13} Aspends 10

(14} 2. Bupplemant to the EC-Typa Examination Certificate
EVE 05 ATEX E 124 X

(15} 151 Gubiect and yoe
Tomparadure sengor mullipiexer end Transmeles type TTH 100

Insbead of the * In the complate denomination fhe feiber & or B will ba insened to charac
diffarent apparatus

162 Desgription

Sewveral changas 1o iMrnsically sefe redovant companenis and o pes of the
alecironic hawe been accomplished

Bpgade these changes (be compliance with the sandands EN §1073-0 2008, EM
and EM B0O7E-11: 2007 i cartifimd.

152 Parametars

1631 Transmiber Type TTW 1008

15,311 Mains giscuil (taeminals 18 and 15}
Meerinal volege
Mamamum voltage

of
MNominal vollage
Maximurn voltage

163,12 Non inticsicaly sefe relay contaet

183.1,3 Mon intresically safe transmiller supply clrouses (ieminals 7 and
10and 12, 11 and 12) ! ]

Hamiral woltage BN
Currant WL
Manimum waltage Um ACIDC: 1]
15.3.1.4 Mon Intrinsically safe RS435 circults (terminals 1 ug to 5) j i,
Haominal voltage oC L T
Current S 100 ma
Maximum valtags Lm ACDG 48 W
18345 Infrinsically sabe aulpat circuls (lerminsis 1 — 4) fype of protection Ex ik 112
Us1 = GND, Us2 - GND
Maximum oulput vekage Lo e .
Maxrmum gutput surent -] 56 A
Rx0 - GND
Maximum oulput vellage Ua DC % Vv
Mesimiurm: Sutpuf curmand Ll B mA

Mg 2 of 100 BVE OF ATES E 124 00 W
Thes et cie Fiy anky bo ieprodeced in By asiney snn withool chaga
DR EXa Gerbl Drieodaviisasss i 16330 Bachum  Phonm 4B 234 30 108 File w05 30000 geamngdehmozn
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-
b

15.3.1.8 Ambsanl lempedatung ranga Ta -0 G ABEAE S
16832 Mulliplexer Type TTR 1024 .
16.3.2.1 Transmitter supply cocuits (lerminals 20 up to 27)

Typa of proiechion EEx ia IC

Maximum output woltage L oC 217

Baximum output current I ;

Biaximum outpul gower Fao

Trapazoid cubput characierish

Maximum external capacitanc: Lo

Maximum exbarmal inductance Lo

15.3.2.2 PT100 circuits ¥ up ba 8 (terminals AT up 1o ATE) &0d 2 ug _\
type al prabecton Ex ia IIC oo

wehes for asch terminal blook

Maximum oufpul veltaps
Bax|mum outpul current

Baximum output powsr
Maximum axlemal capacitance

Maximum extarnal inductance
16323 ﬁmbbﬂtlemmawﬁﬁfﬁ

(98] Testand sssessment /2por
BVE PP 08 2091 EG a5 of 13102011

(1) ZHpeqis condfipns forsate use

The permissible !mﬂm_m
iiltiphexes type TTH 1004 5 <40 0 0
tampersire befow -20 "G = enly I;ﬁﬂ# I!lﬂrﬂh .
tamperaiire and use. i,

W confirm the corectness af ihe transtation fram he Garman onignal
I thie case of arbilration anty the Gaerman wording shall be valid and birding.

DERRA EXAM GmbH

4508 Bachum, 12102011
BVE-Sim'Her A 20110508

g Van

Cartificabion bady Spacisl seracas unit

P 3 0F 3 o B8 ATEX 124 0/ N7
'Mmmmmh&wﬂﬁ_ﬂﬂﬂhﬂw
DEFRA EXAM Gmisl [ Phorm +A0234 30 03E  Fan w30 3056110 mewcwrndfrisioa mm
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