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CIRCULAR CHART RECORDER OPTIONS MANUAL

INSTALLATION CATEGORY AND POLLUTION DEGREE

This product has been designed to conform to BS EN61010 installation category II and pollution degree 2. These are
defined as follows:

INSTALLATION CATEGORY II
The rated impulse voltage for equipment on voltages up to 230V ac supply voltage is 2500V. L.E. The equipment is
supplied from the fixed installation (IEC664)

POLLUTION DEGREE 2

Normally, only non-conductive pollution occurs. Occasionally, however, a temporary conductivity caused by con-
densation shall be expected.

NOTE

Questions concerning installation, performance or service should be directed to the company from which the instrument was
purchased.
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CIRCULAR CHART RECORDER OPTIONS MANUAL

1.1 INTRODUCTION

1 RELAY OUTPUTS

The relay output option can have various numbers of relays. A relay board can have two, four or six relays. There can
be one, two or three relay boards mounted within the recorder. Each relay has change-over contacts (i.e. common,
normally closed and normally open). In alarm or power off conditions, the common and normally closed contacts

are closed.

1.1.1 Configuration

Alarm types, thresholds etc. are set up as described in the Channel Configuration section of the Installation and
Operation manual. Each relevant Process Variable can operate one or more relays using jobs.

JOBS

A single job 'Drive relay N of card N' (while active/inactive) is added to the job list shown in Section 4.1 of the in-

stallation and operation manual.

1.1.2 Relay specification

The relay specification for resistive loads is given below. Derate with reactive or inductive loads in accordance with

figure 1.1.2, in which:

F1 = Actually measured on representative samples

F2 = Typical values (according to experience)
Contact life = Resistive contact life x Reduction factor.

Number of relays per board
Estimated life

Maximum contact voltage
Maximum contact current

Maximum switching power

two, four or six
30,000,000 operations
250V ac

2 Amps

500VA or 60W
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0.8 0.8 0.4 02
Power factor [cos ] -
Safety isolation (dc to 65Hz; BS EN61010)
degree 2 (see page 2 for definitions).
Relay to relay: 300v RMS or dc (double insulation)
Relay to ground: 300V RMS or dc (basic insulation)
Figure 1.1.2 Derating curves

Installation category I, Pollution
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CIRCULAR CHART RECORDER OPTIONS MANUAL

1.2 RELAY WIRING

The following diagrams show user terminations for the relay output board. Where other options are present, they are
always mounted 'after' relay boards (i.e. relay boards always have the lowest option board numbers).

1.2.1 Six change-over (also called Form C or SPDT) relays board

Lever switch positons for: board 1 board 2 board 3

- board 1 (relays 1-6) ON ON ON
- board 2 (relays 7-12) 2 1 2 1
- board 3 (relays 13-18) EE -

» ®
DDOD OO KOO KBOO rLOYg OO
NO COMNC NO COM NC NO COM NC NO COM NC| NO COM NC NO COM NC
Hed EEH EEH BEEH EBEEEH BEEH
Relay 1 Relay 2 Relay 3 Relay 4 Relay 5 Relay 6

Figure 1.2.1 Change-over relay option wiring

2 ANALOG OUTPUT (RETRANSMISSION)

2.1 INTRODUCTION

The analog output option provides one card of 2 or 4 retransmissions of input or math channels, where a configurable
proportion of a selected source channel's span is linearly mapped onto a configurable output range. The type of out-
put (Volts or mA) and the output scaled, can be set up using the configuration pages described in 2.4, following.

2.2 SPECIFICATION «L
S
Analog (retransmission) outputs \' XO

Output ranges (user configurable) SE&

Voltage: Oto 10V (Source 6.5 mA max.)

Current: 0 to 20mA (max. voltage 20V ,load resistance: TkQ )
Update rate 1 Hz.
Step response (10% to 90%) 250 msec maximum
Linearity 0.04% of hardware range
Performance

Performance in instrument at 20 deg. C

Range Accuracy Temperature drift

Oto10V 0.1% of range | £0.12mV +0.022% of reading per deg. C
0to20mA |0.1% of range |+ 1 pA +0.03% of reading per deg. C
41020 mA | 0.1% of range | + 1 pA +0.03% of reading per deg. C
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CIRCULAR CHART RECORDER OPTIONS MANUAL

2.2 SPECIFICATION (cont.)

Safety isolation (dc to 65Hz; BS EN61010)
Channel to channel:

Channel to ground:

Installation categor y II; Pollution degr ee 2 (see page 2 for definitions)

300V RMS or dc (double insulation)
300V RMS or dc (basic insulation)

2.3 WIRING
Either two or four outputs are present, depending on the installed option.
+V [-C| + +V [-C | +I
+]| - ‘ - -
Voltage Current
output output
connection  connection
OO0 OO0 olele oleole
+V -C +l +V -C + +V -C +l +V -C +l
Output 1 Output 2 Output 3 Output 4

Figure 2.3 Retransmission option wiring

&
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&

N
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CIRCULAR CHART RECORDER OPTIONS MANUAL

2.4 CONFIGURATION PAGES

|Conf:O/P Channel N |

— —_—

|O/P Type Off |O/P Type O/P Type mA I

|O/P Range Lo 4.000 |(mZ—\)

|
|o/p Range Hi 20.00 |(mA)

n&

Enter Range values

&

2]

> Select CH/DV number using arrow keys.

Select Channel or ISource Ch

Derived channel ! | |Source ch 1
|Src Span Lo 0.000 |(GPM)
)
Enter Span values ¢

|Src Span Hli 100.00 |(GPM) ?&{
Enaggrd?lggl:&gg |Output Enabled | \}@ ,\O$
Enter Offset value |Offset 0 | QQX)

O

A : &
Scroll through Lo, Hi, Off |On error drive Off |

A
Enter descriptor for the channel |Tag INLET FLOW |

Figure 2.4 Retransmission configuration pages

2]

(@)

{2}

Figure 2.4 shows the configuration pages for the analog output option.

O/P Type Allows V or mA to be selected as the output type. When 'Off', the channel output goes to -250 UA at
I+ and — terminals and to approximately -4V across the V+ and — terminals

O/P Range Lo/Hi  Allows the setting of the voltage or current that is to appear at the output terminals when the source
signal is at Span Lo/Hi (See below).

Source Ch Allows 'Ch' (measuring channel) or 'DV' (derived channel) to be selected as input source type. When
source type is as required, use the cursor key to move to the numeric field and use the arrow keys to
scroll through the available channels or DVs.

Source Span Lo/Hi Allows the setting of the high and low values of the source channel/DV which cause the high and low
values (O/P Range Lo/Hi) of the retransmission output signal.

Output Enabled Allows the output channel to be switched off, without its configuration being lost.

Offset Allows a fixed value to be added to the value of the source channel/DV input to the retransmitter.

On error drive Allows Off, high or low to be selected as an error output (e.g. if the input source is missing). 'Off
causes the output to be set to its Off state as defined in O/P type above. 'High' or 'low' cause the output
to drive to approximately 15% above span or below 'zero' respectively.

Tag Allows a 14-character descriptor to be applied to the selected channel.

HA260344
Page 6 Issue 4 Aug 98



CIRCULAR CHART RECORDER OPTIONS MANUAL

2.5 OUTPUT ADJUST

This feature allows the retransmitted output signal to be adjusted to compensate for differences between the readings

on the recorder and readings on the device connected to the retransmission output.
The adjustment can be applied or removed as required.

The technique used is:
The recorder outputs a known value (10%* of output span) at the analog output terminals.

The recorder outputs a second value (90%* of output span).

L=

The recorder then calculates a linear gain and offset correction to be applied to the output.

*These are default values and can be adjusted by the user.
Figure 2.5 Output Adjust menu pages

IConf:Adjust |

The user takes the resulting value as indicated by the connected equipment and enters it into the recorder.

The user takes the resulting value as indicated by the connected equipment and enters it into the recorder.

—> —>
lAdjust:Chart |—n—|Adjust:Output

{1

| Adjust:Input
Use up/down arrow keys to select channel  <g§— Use up/down arrow keys to select channel <@—

IRemove from O/P 1 |Apply to O/P 1

|[view Adjust o/p 1

Select required o/p channel
using up/down arrow keys

|o/P N aanARARAAA | I0 to Remove | |Low output L1L.TL

Set required low o/p value
(in engineering units)

(]

AAAAAAAAAA = adjusted or unadjusted.

(default = 10%)

djustment Removed | ILow reading LLL.LL

| Enter resulting indicated value

{m)

IHigh output HHH.HH

Set required high o/p value
| in engineering units)
default = 90%

("]

| High reading HHH.HH | Enter resulting indicated value

(]

IAdj ustment complete |

'Remove' allows the adjustment to be removed from a selected channel.

'View' allows the user to determine whether any particular retransmission output is currently adjusted or not.
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CIRCULAR CHART RECORDER OPTIONS MANUAL

3.1

3 MATH PACK
(DERIVED CHANNELS)

INTRODUCTION

The math pack option provides 16 'derived' channels (DV1 to DV16), in addition to the measuring channels.

The option comes in three levels: level 1 which provides basic arithmetic functions, level 2 which provides advanced
functions such as averaging, relative humidity calculations, mass flow etc. and level 3 which is a display format only .

Scientific notation displays calculated values using a mantissa and an exponent of 10 (e.g. 1000 = 1.00 3 ). The func-

tions for levels 1 & 2 are listed in table 3.1 below.
Table 3.1 Math functions

Level 1 functions Level 2 functions (additional to level 1 functions)
Off Square root DV group continuous maximum
Constant Channel average Third order polynomial
Copy DV Group average Relative humidity
Add Rolling average F value
Subtract X ,
Multiol Linear mass flow
utiply logn Square root mass flow

Divide
Modulus 10X Zirconia probe

log1g Switch

Rate of change High select

Sample and hold Low select

Channel minimum Stopwatch

DV group latching minimum Time stamp

DV group continuous O, Correction

MinimumChannel maximum 2 )

DV group latching maximum Percentile

3.1.1 Groups

Derived channels can be added to the log and display groups described in the Group configuration section of the In-
stallation and Operation manual. The operator can edit these groups to contain only those items which are to be logged
or which are to appear at the display.

The Level 2 math pack option adds a further group, called the DV group, which can contain only derived and meas-
uring channels (i.e. not totalizers or counters). The group can be used to assemble channels which are to be part of
group averaging, group max/min, or group reset of averages, sample-and-hold, etc.

3.1.2 Jobs

The following jobs are added to the list given in the Installation and Operation Manual:
Reset channel NN

Reset all DVs

Switch to B on NN

Disable channel NN

Disable all DVs

Trigger Ch NN

Page 8
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CIRCULAR CHART RECORDER OPTIONS MANUAL

3.1.3 Operator pages [Op Maths 1 |

If allowed by operator access (section 4.13 in the E
Installation and Operation manual), the operator can

|0 to reset 37.54 |
reset any of the resettable functions in level 2 from this
E

menu. The reset page displays the current value of the
channel to be reset.

|Maths channel reset |

3.2 EQUATIONS

Note - Unless otherwise stated, a "channel" can be either
an input channel or another derived calculation channel.

3.2.1 Level 1 equations
CONSTANT

Allows the entry of a constant to be used in other Value:_1.00
equations, values between -99999 and 999999.

COPY

Can be used to duplicate input or derived channels when [Copy Ch 1

more than four alarms are required. Also useful to
import totalizer or counter values so they can be traced
on the chart and/or, so that they can be used in math

calculations.
ADD

Allows one channel to be added to another. Add Ch 1 to Ch 1
SUBTRACT

Allows one channel to be subtracted from another. Sub Ch 1 from Ch 1
MULTIPLY

Allows one channel to be multiplied by another. Mult Chl by Ch 1
DIVIDE

Allows one channel to be divided by another. Div Ch 1 by Ch 1
MODULUS

Takes the value of a channel, ignoring sign Modulus of Ch 1

(i.e. always positive).

HA260344
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CIRCULAR CHART RECORDER OPTIONS MANUAL

3.2.2 Level 2 equations

SQUARE ROOT
Takes the square root of the value of a channel. Produces
a system error if signal value goes negative.

CHANNEL AVERAGE
Provides the average value of a channel over a
configurable time interval, then repeats.

GROUP AVERAGE
Provides the current average value of all the channels in
the DV group i.e.
(DVa+DVb + ----—-- + DVc)/R
where R is the total number of DVs in the group.

The function may be globally reset.

ROLLING AVERAGE
Takes the average value of a channel sampled a specified
number of times (up to 9999) each at a specified time
period in seconds.

Example - a seven minute average can be 42 readings,
taken every 10 seconds (42X10 = 420sec = 7min). The
first reading is discarded when the 43rd one is taken and
o on.

The function may be globally reset.

E TO THE POWER
Raises e to the power of the value of the specified
channel. e = 2.71828

NATURAL LOG
Takes the Naperian log of the value of the specified input
or derived channel.

10 TO THE POWER
Raises 10 to the power of the value of the specified input
or derived channel.

LOG BASE 10
Takes base 10 log of the specified input or derived chan-
nel's value.

Square root of Ch 1

Average of Ch 1 | Eﬂ

Time interval 1m |

DV Group average

Average of Ch 1 |

|Sample Int _10s |

|Num of Points 42

e To Power of Ch 1

Natural log of Ch 1

10 to Power of Ch 1

Log base 10 of Ch 1

Page 10
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3.2.2 LEVEL 2 EQUATIONS (Cont.)

RATE OF CHANGE
Calculates the rate at which the selected channel's
value changes over a specified time period, with a
specified sample rate which will determine the number
of measurements being taken during that time period.

SAMPLE AND HOLD
When triggered, retains the current value of the
specified channel's value, until reset.

CHANNEL MINIMUM
Saves the lowest value that the specified channel has
reached since initiation or last reset.

DV GROUP LATCH MIN
Outputs the lowest value reached by any channel in
the DV group since initiation or last reset.

DV GROUP CONT MIN
Outputs the current value of whichever channel in the
DV group has the lowest value.

CHANNEL MAXIMUM
Outputs the highest value that the specified channel
has reached since initiation or last reset.

DV GROUP LATCH MAX
Outputs the highest value reached by any channel in
the DV group since initiation or last reset.

DV GROUP CONT MAX
Outputs the current value of whichever channel in the
DV group has the highest value.

THIRD ORDER POLYNOMIAL

Provides a third order polynomial curve fit:
A0+ Alx + A2x? +A3x3

where A0 to A3 are constants and x is the specified
channel's value.
Constants less than 0.0001 or greater than 99999
require further configuration to execute, consult
factory.

Rate of Chg of Ch 1 |

|Sample period

[Sample rate

Sample & Hold Ch 1

Minimum of Ch 1

DV Grp Latch Min

|DV Grp Cont Min |

|Maximum of Ch 1 |

DV Grp Latch Max

DV Grp Cont Max

Polynomial of Ch 1 |

[A0 __1.00

[A1 _1.00

B

HA260344
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3.2.2 LEVEL 2 EQUATIONS (Cont.)

| Wet temp Ch 1 |

RELATIVE HUMIDITY K]
To determine the relative humidity percentage using
wet and dry temperature readings in °F and atmos- | Dry temp Ch 1 |
pheric pressure inputs in bars. 1 bar = 14.7 psia. K]

| Atm Pressure Ch 1 |

The mantissa of the psychrometric constant times the

pressure should equal 6.66 - e.g. a 0.9 bar times a 7.40 Y
constant equals 6.66; (the exponent "-4" is fixed). | Psych Const _6.66-4 |
FvaLuEe

To calculate the equivalent time at Sterilizing Tem- F value Ch 1 |

perature (for temperatures below, at and above Steri-
lizing Temperature) both in dry (Fu) and steam (Fo)

| Ster. Temp 1.00 |

sterilizing environments, using the following equa- X
tion: ma -tar get temp | 7 Value 1.00 |

Fval = Fval  + Tx 10 z

Where Fval = F value at time t (minutes)
Fval = F value last iteration
T = Internal recorder iteration rate (minutes)
ma, = Value of temperature measuring channel
Target temp = 121.1°C for Fo; 170°C for Fa
Z = Temperature interval representing a factor-of-10 reduction in killing efficiency

= 10°C for Fo; =20°C for Fu

MASS FLOW LINEAR (see also Mass Flow Square Root)

Note: the overall accuracy of a flow measurement installation depends on a number of factors outside
the control of the recorder manufacturer. For this reason, the manufacturer takes no responsibility for
the accuracy of results obtained by using the mass flow equations implemented in the maths pack.
Independent verification is recommended before this recorder is used for custody transfer.

The equation solved is: Qmt=__K xFlow x AbsP,
RgxZ Temp

where: Qm, = mass flow at time t, in the same flow units as 'Flow .
Flow, = measured value from the flow meter at time t
AbsP = absolute pressure of the fluid at time t
Temp = absolute temperature of the fluid in Kelvins
K = scaling factor (see below)
Rg = specific gas constant in J/(kg-K) (see below)
Z = compressibility factor (see below)

For the recorder user, this becomes: Mass flow = _md x ma x mb
mc,
where: mat = the value, at time t, of the channel measuring the flow meter output
mbt = the value, at time t, of the channel measuring the absolute pressure of the fluid

mct = the value, at time t, of the channel measuring the fluid temperature in Kelvins

md = a constant, derived from the equation: Const=__ K |
RgxZ
where: K = ascaling factor (see below)
Rg = specific gas constant in J/(kg-K) (see below)
Z = compressibility factor (see below)

HA260344
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3.2.2 LEVEL 2 EQUATIONS (Cont.)

SCALING FACTOR K
This is derived from the equation: K= __S
mamax
where: S = The full scale output from the flow meter

ma_ = the full scale input of the channel which is reading the flow meter output

SPECIFIC GAS CONST ANT (Rg) RG
Gas (J/kg-K)
The specific gas constant values are available from published tables.
Air 2871
For convenience, the Rg values for a number of common gases are Ammonla. ) 488.2
. . Carbon dioxide 188.9
given in table 3.2 Carbon monoxide | 296.8
Ethylene 296.4
Hydrogen 4116.0
Methane 518.4
Nitrogen 296.8
Oxygen 259.8
Propane 188.5
Steam 461.4

Table 3.2 Common gas constants

COMPRESSIBILITY FACTOR (Z-FACTOR)

The compressibility factor is a density-related measure of how far a particular gas deviates from a 'perfect' gas under

any set of temperature and pressure conditions, and is given by the equation:
Z=_Sx1.

Where:  Z = Compressibility factor T P

= Absolute pressure of the gas

= Absolute temperature of the gas

p = Gas density at pressure P and temperature T (from published tables)
Alternatively, the Z-factor can be established experimentally.

CONFIGURATION PAGES

Enter the flow rate, absolute temperature and the absolute
pressure channels and the constant

|Flow Ch 1 |
N

|Temperature Ch 1 |
N

|Abs Press Ch 1 |
Ny

|Constant 1.00 |

HA260344
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CIRCULAR CHART RECORDER OPTIONS MANUAL

3.2.2 LEVEL 2 EQUATIONS (Cont.)

MASS FLOW SQUARE ROOT (normally used for AGA 3 gas flow equation)

Note: the overall accuracy of a flow measurement installation depends on a number of factors outside the
control of the recorder manufacturer. For this reason, the manufacturer takes no responsibility for the
accuracy of results obtained by using the mass flow equations implemented in the maths pack.
Independent verification is recommended before this recorder is used for custody transfer.

The equation solved is:  Qmt= K X ,Flowl x AbsP,
RgxZ \J Temp

where:  Qm, = mass flow at time t, in the same flow units as 'Flow .
DeltaP = measured value of the differential pressure across the orifice plate at time t, in kPa.
AbsP = absolute pressure of the fluid at time t
Temp = absolute temperature of the fluid in Kelvins
K = scaling factor (see below)
Rg = specific gas constant in J/(kg-K) (see below)
Z = compressibility factor (see below)

For the recorder user, this becomes: Mass flow = md x ma x mb,
mc,

where: mat = the value, at time t, of the channel measuring the flow meter output
mbt = the value, at time t, of the channel measuring the absolute pressure of the fluid
mct = the value, at time t, of the channel measuring the fluid temperature in Kelvins

md = a constant, derived from the equation:  Const= __ K
RgxZ
where: K = ascaling factor (see below)
Rg = specific gas constant in J/(kg-K) (see linear mass flow above)
Z = compressibility factor (see linear mass flow above)

SCALING FACTOR K
This is derived from the equation: K=_S8
\ mamax
where: S = The full scale output from the flow meter

ma_ = the full scale input of the channel which is reading the flow meter output

CONFIGURATION PAGES

Enter the differential pressure, absolute temperature and

the absolute pressure channels and the constant |[Differ Press Ch 1 |
Kl

|Temperature Ch 1 |
Y

|Abs Press Ch 1 |
Y

|Constant 1.00 |

HA260344
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3.2.2 LEVEL 2 EQUATIONS (Cont.)
ZIRCONIA PROBES

A zirconia (oxygen) probe consists of two platinum electrodes bonded to a pellet or cylinder of zirconia. At elevated
temperatures, such a probe develops an emf across it which is proportional to probe temperature and to the log of
partial pressure of oxygen difference between its two ends.

OXYGEN CONCENTRATION MEASUREMENT

In order to measure oxygen concentrations, one end of the probe is inserted into the atmosphere to be measured,
while the other is subjected to a reference atmosphere. For most applications, air provides a suitable reference (refer-
ence input = 20.95% for air).

The temperature of the probe is usually measured using a type K or a type R thermocouple. The temperature effect on
the thermocouple is such that for successful operation with the recorder, the probe temperature must be greater than
973K (700°C).

The probe output obeys a law, described by the Nernst oxygen equation:

Ewoisy = RT x1In Pi_ or, rewritten: P2=__ P

4F P> i 46,;1_2 E ;

e
where, R = Universal Gas Constant, 8.3143 x 103 J/JK/kMOL

F = Faraday Constant, 9.64867 x 10*

P2 = Partial pressure of oxygen in the sampled gas (%)

P1 = Partial pressure of oxygen in the reference atmosphere (%) (20.95% for air)

E = Electromotive force across the probe (the "E" in the rewritten equation is in mV from the sensor).
T = Probe temperature in Kelvins

In order to obtain a useful result, it is necessary to scale the inputs and outputs correctly. The channel measuring the
probe voltage will normally need a scale of 0 to 100 mV. The temperature measuring channel will probably be scaled

at 273 to 1800K, while the output scaling would typically be 0 to 5 % for boiler flues, and 0 to 20% in kilns.

CONFIGURATION PAGES

Enter channel numbers for Probe temperature,

Probe emf and reference % measurements. | Probe temp Ch 1 |

| Probe EMF Ch 1 |

| Reference 1.00 |

HA260344
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CIRCULAR CHART RECORDER OPTIONS MANUAL

3.2.2 LEVEL 2 EQUATIONS (Cont.)
ZIRCONIA PROBES (Cont.)
OXYGEN POTENTIAL MEASUREMENT

The oxygen potential of an atmosphere is a measure of its ability to oxidise or reduce. For any element, a value of
oxygen potential (free energy of formation) is known. Above this value, the material will oxidise, below it, no oxida-
tion will occur.

Oxygen potential is given by the equation:
Op = 0.00457 X T X logOp'

where, Op= Required oxygen potential (kilocalories)
T = Probe temperature (Kelvin)
Op' = Partial pressure of oxygen in the reference atmosphere in atmospheres

It can be shown that, because oxygen potential of air is essentially constant over the range 870 to 1450 Kelvins, the
probe output is proportional to the oxygen potential of an atmosphere according to:
between 870 to 1450 K.
E=(10.84 X T) + 40mV
Thus it is possible to measure oxygen potential directly from a zirconia probe, using a standard input channel of the
recorder, scaled in units of oxygen potential.

A typical input range would be 40 to 1124 mV, with a scale of 0 to -100 kilocalories. Such scaling would be appro-
priate over the temperature range 873 to 1473 K (600 to 1200 °C).

SWITCH
This function copies one of two channel values according [Switch Ch A Ch 1 |
to the state of its 'Select channel B for NN' job. LE. if the
relevant switch is active, copy the value of source channel
B, else copy the value of source channel A.

|Switch Ch B Ch 1

HIGH SELECT
This function has two channel inputs, and copies Higher of Chs _1, 1
whichever has the higher value.

LOW SELECT
This function has two channel inputs, and copies
whichever has the lower value. [Lower of Chs _1, 1 |

STOPWATCH
The stopwatch starts counting as soon as the function is configured. The stopwatch can be held (disabled) by a maths
pack 'job, (disable channel NN) and can also be reset to zero (Reset channel NN). The value is normally displayed as
a number of 1/4 seconds, but if one of the date/time formats described in section 3.3 is selected, the value can be
displayed in hours/minutes/seconds. When logged to the chart, it will appear in the specified format .

HA260344
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3.2.2 LEVEL 2 EQUATIONS (Cont.)

TIME STAMP
When triggered by a maths pack job (Trigger channel NN) becoming active, the time stamp reads the current time
and date from the system clock and holds it. The time or the date can be displayed according to the configured value
format.

Note: The display format selected affects only the value displayed, not the internal value of the channel.
This internal value is a number of 1/4 seconds elapsed either since enabled (stopwatch) or since the 1st
January 1988 (Time stamp). This allows time stamp functions to be processed in the maths pack. For
example, two channels, each with a time stamp as its value can be subtracted from one another to give
the time between the stamps, and this can be displayed as elapsed time if so configured in the Value
Format page.

OXYGEN (O,) CORRECTION

This function carries out O, correction of gas measurements for use in Continuous Emissions Monitoring (CEM)
applications.

The equation calculated is:
Qmt=20.9% - Spec O, x Meas. gas
20.9% - Meas O,
where,

Spec. O, = specified oxygen entered as a constant 5-digit value (prescribed for the particular process).
Meas. O, = measured oxygen, entered as a channel number (gas analyzer input)
Meas. gas = the measured gas, entered as a channel number (gas analyzer input)

NOTE - If the measured O,% were to go below the specified O %, the above calculation will result in a compensated
gas measurement that is less than the actual measured gas value. This may not be allowed by some regulatory
agencies.

To prevent the calculated value from going lower than the measured value, add a "High Select" DV channel with
inputs from the measured gas channel and the O, calculation above (Qmt). Since this DV selects the highest of its two
input values, the actual measured gas channel value will be chosen when the Qmt calculation is lower. This High
Select is now the compensated gas DV channel to be displayed, recorded, etc. rather than the above Qmt calculation.

CONFIGURATION PAGES

|[Fn:02 Correction |

Y

[Spec Oxygen 1.000 |

Y

[Meas Oxygen Ch 1 |

Y

|Meas Gas Ch 1 |

HA260344
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3.2.2 LEVEL 2 EQUATIONS (Cont.)

PERCENTILE
This function looks at a specifiable number of the most recent samples of a specified channel. It continuously
calculates the percentage of these samples which are equal to or which lie within a specifiable limit. The limit can be a

high limit or a low limit. (e.g. - the percentage of the last 20 samples that are equal to or less than 100°F).

Once the specified number of samples has been reached, the oldest sample is discarded and the percentage re-
calculated with each new sample. The sample rate can also be specified.

| Fn:Percentile |

Kl
|Source Ch 1 |
K]
| Threshold 1.0000 |
K
|[Limit is High | Scroll through 'high' and 'low'
K
|Sample int 1s |
K]
[Num of Points 1 | Use minimum number of points you can,

to save memory space.

HA260344
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3.3 CONFIGURATION

Figure 3.3 is an overview of the maths pack configuration pages

The configuration technique for derived channels is similar to that described for measuring channels in the Installation
and Operation manual. Input and derived channels share the following parameters:

Channel units
Trace

Line thickening*
Color

Span

Tag

Alarms

Value format

Five character user definable string

On, off

On, off

Selectable from those available

Aand B

14-character tag

Type, threshold, jobs

Level 1 & 2 Functions:  Five digits with configurable decimal point position.

Level 3 Functions Two digits (positive) or one digit (negative) plus the exponent (-9 to 9).

* Not graphics units

MATHS PACK UNIQUE PARAMETERS

GROUP RESET ENABLE

Allows resettable functions to be made susceptible to group reset.

LEVEL 2 VALUE FORMATS

Value format

Five digits with configurable decimal point position.

Time as HH:MM:SS (T ime part of time stamp function, or elapsed time for the stopwatch).

Date as DD/MM/YY or MM/DD/YY (Date part of Time Stamp function). Date format is defined
as a part of instrument configuration.

Elapsed time as HH:MM:SS. If the period is 100 hours or more, the format changes to
HHHHH:MM.

Note: Ifa DV is configured with one of the above Date, Time or Elapsed formats, it will be displayed as
----- , but will be logged on a separate line in the chosen format.

HA260344
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| Level one functions I |Leve| two functions I

[Fn:Square Root IISquare Root of Ch 1} _ _ _ _
)

Fonf'DV 1 I % |[Fn:Channel Average IIAverage of Ch 1 - ---
o

R Funcn | [fn:DV Group Average | _______________
A
e [+]

Fn:off | - W |[Fn:Rolling Average IIAveraqe of Ch 1 }----
;

|Fn:Constent | IVaLue: L1.00 | |Fn:e To The Power Ile To Power of Ch 1 .I-_ -
A [

T |5 | e oy (Sl e et 1} - - -
[[g)pddchTeoch T ] [Fr:10 To Power (M) [10_to Power of ch 1} - - - -
En:subtract ][9] Eopcb T from o 1] [ tog BTTI 0 (8] [EosFese o orcn if----
| (<) it ch T by cn 1] [fn:Rate OCha“ge |[)[Rate of chg or ch T} - - — -
e ||DiV IESTETE [Fn:sample :nd Hold ||Sample & Hold Ch 1 §— — — —
Fn:ModulL[:] | [{) o oo % [FrChannel Mintmun ] (gg)[Mintmm of cn T ) I

w [Fn:DV Grp Latch Min | _______________

Fn:Add

] [

|

|Fn :Multip

EI—‘

a2

-

To level 2 fun ctions (if fitted)or =T Formar ww 7x | oo Gp come v J(BF === == - - e - -
'

I =T Tou 700 I *an:Channel Maximum IIMaximum of Ch 1 L_ -

|Scale High 10.00 |

B

*an:DV Grp Latch Max I

— >
[>]:[2]

I cale Units :0Units I |Fn:DV Grp Cont Max | ________________
[+]
IGlb Reset:enable I IFn:Third Order Poly I@Ipol nomial of Ch 1 .l__ —
[=]
|rag:Derived Ch 1 | IFn:ReltVeLH]Jmidity "E]IWS‘C Temp Ch 1 t----
A
* Global Reset page appears [fo:F value IIF Value Ch 1 F-=---
only for Starred items |1]
E{Fetu rn t'o relevant [Fn:Linear Mass Flow IIE‘low Chl t----
n:--- page

>

|[Fn:SqrRt Mass Flow IIDiffer Press Ch 14— = ——

%)

]

IFn:Zirconia Probe IIPrObe temp Ch 1 l—— - - =
[Fn:Switch |[gEitcn chacn T }----
[Fn:High select |(<1)[Eigrest cn t,cnt - ---
[+]
[FniTow Select Ilﬁleowest Ch 1,Ch 1 l____
[*]
Fn:Stopwatch
*I I _______________
[+]
En:Timestamp S|
N [
[Fn:02 Correction Ilspec Oxygen 1.000 4 = = = =
[*]
X IFn:Percentile I@ISource Ch 1 ‘l' -
B
-
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ILeveI two functions I
()

______ |Time Interval lm | @

______ |Sample Tnt 1s | INum of Points 1 |@

______ [9]E0c__1.00 | (B)FT__L-00 |(B)[FZ_100 | (B __Lo0 |
______ ) e ot | (@) _Pressure oh T[] [Fsvch const .66 ] (5]
______ (S)Eter. Tems  1.00 ||Z value  1.00 (9]

______ [S)Eemperatare cn 1] [M)[FEs Fress R T | (8] [Constant_1.00 ][]
______ ()Eemperature ch T [][FBS Press Ch T | (&) [Constant 100 (5]
______ [x])[Ezobe EMF cn 1 | (m][FeTezence 100 1 (5]

______ [O)Fits e s cn T ](N]

______ IMeas Oxygen Ch 1 ||Meas Gas Ch 1 ] @

Y Y Y Y Y Y Y YYY YYYYY VYYY Y YYY VY VYV Y

______ IThreshold 1.0000 IIlelt 1s High HS"Sample Int 1s IlNum of points 1 I .
-

Figure 3.3 Maths pack configuration menu structure
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4 TOTALIZERS, COUNTERS AND TIMERS

4.1 INTRODUCTION

The Totalizer, Timer/Counter and Totalizer/Timer/Counter options supply up to six each of 9-digit (8-digit when
decimal point used) totalizers, 8-digit counters and clock timers.

4.2 TOTALIZERS

4.2.1 Source types

Each totalizer can integrate a given input or derived channel's value providing this value is between the totalizer's
configured low cut-off point and high cut-off point and within the channel's configured range.

4.2.2 Alarms

An alarm threshold can be set up for each totalizer, and each threshold can have up to two jobs associated with it. A
'limit' setting defines whether the job list is to be initiated when the totalizer value lies above (high) or below (low) the
threshold value. Up to two jobs can be initiated by the alarm.

4.2.3 Display

The Display Group (described in the Installation and Operation Manual) is initially empty. With the TCT option,
totalizers can be included in the display group with identifiers tl to t6. It is up to the user to include totalizers in each
group as required.

The value and units of each totalizer in the Display Group are displayed, in turn, in the 20-character text area. (The

decimal point position is set up in the 'Value Format' configuration page.) Operation of the page key displays the
totalizer tag and units instead.

4.2.4 Tracing on the chart (maths pack level 1 required)

To trace the value of a totalizer on the chart, it must be imported into a derived channel (using the 'Copy' function),
and the derived channel then traced.

4.2.5 Operator pages

If operator access is allowed, the operator can preset
individual totalizers, and can edit the preset value.

[Op:Totalizer 1 |

E

|U preset nn.nn |
K]

|Ed Preset 0.00]

HA260344
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4.2.6 Totalizer configuration

Configuration is carried out using the normal techniques described in the Installation and Operation manual. Figure
4.2.6 below, shows the configuration pages.

Scroll through 1 to 6
|Conf:Totalizer 1 |

|Tot : Function | @ >|Tot : Alarm |

Scroll through:

|Function: Disabled Enabled/Disabled |Alarm : Set Point

Scroll through: ; Enter
available sources |Th01d ) 0.00 | value

(]

(B

|Source Ch

k.
B

|Units scaler 0.00 | |Limit Is High |ﬁi(g::jrr?/lllot\t1vrough
|Period scaler 1s | | Enter values
|Preset Val 0.00 |
|
|Glb Reset:enable Eﬁ;otl:é?[r)?:fge |Alarm . Job L 1S(i(r)og through
-
[Fo1_Fmt 000000, point posion [Fo action Seral through

N
‘ . Scroll through
0. Ool While active qualifiers

|CutOff L

(o) {2

Enter
values This page does not appear if
'No action’ remains selected.

>]<]

CutOff Hi 10000.00
|
Units Schar

S

Enter
text strings

2]
2] <]
V]

Tag:14 characters

Figure 4.2.6 Totalizer configuration
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4.2.6 TOT ALIZER CONFIGURATION (Cont.)

Source

Units scaler

Period scaler

Examples

Preset value

Allows input channels or derived channels to be selected as totalizer sources

Allows the counting to be scaled. For example, if the input to a storage tank is gallons/min and the
totalizer value is to be gallons x 103 (i.e. one count for each thousand gallons), then the units scaler
would be set to 1000. A units scaler greater than 1.0 causes the totalizer to run slower by the size of the
scaler (counts divided by scaler). A units scaler less than 1.0 causes the totalizer to run faster

The totalizer reads the source channel value every second. The period scaler defines the time value of

the input units (/sec, /min, /hr, etc). Except as (*) below, the period scaler is ALWAYS the number
of seconds. For example, if the input is in gallons/minute, then the period scaler would have to be the

number of seconds in a minute (60). The larger the period scaler, the slower the totalizer counts.

Measured Value Units Scaler Period Scaler Each Count Is
Pounds per Second 1.0000 1 1 Pound
Pounds per Second 1000.0 1 1000 Pounds
Standard Cubic Feet per Minute 1.0000 60 1 Cubic Foot
Gallons per Hour 1.0000 3600 1 Gallon
Gallons per Hour 100.00 3600 100 Gallons
Millions of Gallons per Day 10.000* 8640* 1 Million Gallons*
Millions of Gallons per Day 0.0100** 8640** 1000 Gallons**

* The period scaler would normally be 86,400 (the number of seconds in a day), but the entry for the period scaler
only allows a maximum of 4 digits. This means that 86,400 cannot be entered directly . A 4-digit period scaler of
8640 is 10 times too small and makes the totalizer count 10 times too fast. However , also changing the units scaler to
10 makes the totalizer count 10 times slower and makes the millions in the totalizer correct (10 X 8640 = 86,400).
** Since it is unlikely that anyone would want each count on a totalizer to represent a million gallons, the units scaler
can be reduced by a factor of 1000 resulting in a totalizer that counts in 1,000's of gallons (0.01 X 8640 = 86.400).

Allows the entry of a nine-digit (eight digit when decimal point is used) number from which the
totalizer will count. Totalizers can be set to their preset values, either individually or as a group, by
job action or individually by the operator, if access permission is granted. See also 'Glb Preset
Disable' immediately below. Preset to 0.000000 "resets" the totalizer.

GIb Reset Allows each totalizer to be configured to be susceptible to global reset (Enable) or not (Disable).
Val format Allows the decimal point position to be specified using the up and/or down arrow keys.
Cut Off Lo(Hi) Allows cut-off values to be entered, below (above) which the totalizing function will be disabled.
Units Allows a 5-character text string to be entered to describe the totalizer units.
Tag Allows a 14-character descriptive text string to be entered.
ALARM PAGES
Threshold Allows a value to be entered to act as an alarm trigger.
Limit Defines whether the alarm triggers when the totalizer value is 2 the threshold (absolute high alarm)
(limit = high) or < the threshold (absolute low alarm) (limit = low)
Jobs The following jobs are added to the scroll list given in Section 4.1.5 of the Installation and Operation
manual:
Preset Tot N
Preset all Tots
Disable all Tots
HA260344
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4.3 TOTALIZER COUNTER OUTPUT

The totalizer counter output option provides a pulse output to an assigned relay which is scaled to the count on the
associated totalizer. There are two entries for this feature (see figure 4.2.6).

O/P (output)factor: divide the totalizer value, e.g. a factor of 100 outputs a pulse every 100 totalizer counts. A factor
0f 0.00 disables the output.

Pulse Relay "n" of card "n":

4.4 COUNTERS

4.4.1 Introduction

The counter options supply six, eight-digit counters which are controlled from other recorder functions through job
lists. The following jobs are added to the list given in section 4.1.5 of the Installation and Operation Manual. They
can all be triggered when the source goes active, goes inactive or on alarm acknowledgment, as configured:

Increment Counter N
Decrement Counter N
Preset counter N
Preset all counters

nhk W=

Disable all counters

Each counter can be configured with a threshold value to enable it to trigger up to two jobs itself. A 'limit' input al-
lows a job list to be initiated either when the counter value = the threshold (limit high) or when it is < the threshold
(limit low).

4.4.2 Tracing on the chart (maths pack level 1 required)

To trace the value of a counter on the chart, it must be imported into a derived channel (using the 'Copy' function),
and the derived channel then traced.

4.4.3 Display

The Display Group (described in the Installation and Operation Manual) is initially empty. With the TC or TCT
option, counters can be included in the display group with identifiers Col to Co6. It is up to the user to include
counters in the group as required.

The value and units of each counter in the Display Group are displayed, in turn, in the 20-character text area. (The

decimal point position is set up in the 'Value Format' configuration page). Operation of the page key displays the
counter tag and units instead.

4.4.3 Operator pages

|Op:Counter 1 |

If operator access is allowed, the operator can preset E

individual counters, and can edit the preset value. | 0 preset nn.non |

Initiation of preset can also be carried out by job action

on individual channels or on all channels simultaneously. N
|Ed Preset 0.00]
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4.4.4 Configuration

Configuration is carried out using the normal techniques described in the Installation and Operation manual. Figure
4.3.4, shows the configuration pages.

Preset Eight digit value of preset, entered using the up and down arrows. The preset value is loaded into the
counter by job or by operator action.

Units Allows a 5-character units string to be entered using the up/down arrows and cursor key.

Glb preset Allows each counter to be defined as being susceptible to global reset (enable) or not (disable).

Tag Allows a 14-character descriptive tag to be entered for each counter.

icroll through 1 to 6
|Conf:Counter 1 |

|Counter : Function |—|Counter : Alarm |
|Preset Val 1 | IAlarm : Set Point
Enter preset value @

| |Thold: ' 0 | Egltueer
™ | "Enter text string

a0 Scroll through — :
|Glb Reset:disable Enable/Dissble |L1mlt is High |

()

2]

[a]

|Units: 5cha

2]

Scroll through
high/low

2]

|Tag:l4 characters | >
Enter text string

; Scroll through
|Alarm : Job 1 1102

Scroll through

|No action jobs list
This page does not appear if [T """ Scroll through
’No action’ remains selected. going qualifiers

Figure 4.3.4 Counter configuration

ALARM PAGES

Threshold Allows a value to be entered to act as an alarm trigger.

Limit Defines whether the alarm triggers when the counter value is = the threshold (absolute high alarm)
(limit = high) or < the threshold (absolute low alarm) (limit = low)

HA260344
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4.5 TIMERS

4.5.1 Introduction

The timer options supply six timers, each of which can be configured to start at a specific time and date relative to the
real-time clock in the recorder. Once initiated, the timer will run for a configurable time period (duration) and repeat
at a configurable rate. Alternatively, the timer can be initiated by a job, and it will then repeat at the configured rep-
etition rate. Once initiated, the timer will re-start every repeat period until it is disabled.

Each timer can have up to two jobs associated with it, and continuous jobs (e.g. chart speed change) remain active for
the full time of the timer duration period. "One shot" jobs (e.g. resetting a totalizer) can be defined to occur as the
timer is "going active" or "going inactive".

The timer options add the following jobs to the list given in the Installation and Operation Manual:

Start specified timer - resets and starts timer
Reset specified timer - resets but does not start timer

4.5.2 Operator pages

If access permission is granted, the operator can start or
reset a timer |Op:Timer

1

|[Rpt in 0d Oh Om Os |

If timer not running If timer running
4.5.3 Configuration [0 to Start | [0 to Reset

Figure 4.4.3 T imer configuration pages

|Conf:Timer 1 18%02 through

(]

Scroll through
|Timer : Function I @ ITimer : Job 1 1102 g

Scroll through

|Function: Disabled |Enab|ed/DisabIed |NO action

Scroll through . . Scroll through
|Global Reset disablfienable/disagble |On going active |qualifiers

This page does not appear if 'No
action’ remains selected.

(]

Scroll through
| jobs list

2]

2]

Enter date (XX) and time (YY)

|Start XX /XX /XX YY:Y&' “see examples below

2]

|Repeat 0d 0Oh Om OifEnterrepeatrate

2]

|Duration 1s |Enter duration
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4.5.3 TIMER CONFIGURATION (Cont.)

Function Allows the timer to be switched on or off
Global reset Allows each timer to be configured to be susceptible to global reset (enable) or not (disable)
Start Allows a date and time to be entered for the timer to start. If an entry is left as XX, the timer will

operate at the next smallest time unit. If all entries are left as XX, the timer can be started only by
job or by operator action

Repeat Allows a repeat period to be entered. If entries are left as zeros, the timer does not repeat.
Duration Allows a duration period to be entered for the timer
JOBS PAGES

Allows up to two jobs to be entered for the timer to trigger.

4.5.4 Timer examples

1. To start a timer at mid-day on the 1st of each month:

[start XX/01/XX 12:00]|

2. To start a timer every hour, on the 1/2 hour, starting at 12:30 on 31st December:

[start 31/12/xX 12:30|

|Repeat 0d 1h Om Os|
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5 TRANSMITTER POWER SUPPLY OPTION

5.1 INTRODUCTION

This option supplies one or two sets of three isolated 25 Volt outputs. Each output is intended to supply power to a
remote transmitter in order to run a 0 to 20 mA or a 4 to 20 mA current loop.

Physically, each unit consists of a circuit board and associated channel input shunt assemblies located on the inside
back wall of the case (see Installation and Operation manual Fig 1.2.2). Electrically, the circuit boards contain a
transformer with multiple isolated secondary windings used to drive three simple regulators via individual rectifing/
filtering circuits. Outputs from the regulators are wired to terminal blocks for user connection.

Note: that although the recorder can operate on a line voltage of 90 to 264 Vac, the transmitter power supply must be
set for the level of voltage connected. See the link identifications shown in Figure 9.1.

Figure 9.1 shows an overall view of a transmitter power supply option with inputs for three channels.

l Link for 115V ac
| Remove for 230V ac

| —
O
|
@ Link for 230V ac

Remove for 115V ac
w 3
|
It'j ¢ —_ shunt Link for 115V ac
boards on Remove for 230V ac

:E‘ ' channel

-
e |4 ™ B 0
Fuse type 20mm
115V = 100mA  slow-blow
230V = 63mA

Figure 5.1 Transmitter power supply

5.1.1 Fuses

The required fuse value depends on the supply voltage, as shown in table 9.1.1 below. The fuse type is 20mm slow-
blow, and one is located under a insulating cover on each circuit board as shown in figure 9.1 above.

5.1.2 Safety isolation specification

Safety isolation (dc to 65Hz; BS EN61010) Installation categor y II; Pollution degree 2 (see page 2 for definitions)
Channel to channel: 100V RMS or dc (double insulation)
Channel to ground: 300V RMS or dc (basic insulation)
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5.2 SIGNAL WIRING

The transmitter outputs are connected at a terminal block as shown below. Connection between the shunt board and
the power supply are made at manufacture.

@”]

—

Transmitter power supply N2

:I]5

Mose

0

.

[ ue

L]

I I — @
Channel 1 connection to

transmitter power supply.
Other cr_]annels use similar
connections

recorder input terminals

- negative
transmitter

power supply
+ positive

Input board .

S,
l} shuntQ IE

Chan 5 Chan 4 Chan 3 Chan 2 Chan 1 ) transmitter

Figure 5.2 Fansmitter power supply signal wiring
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6 LIST OF EFFECTIVE PAGES

This manual consists of the following pages at their stated revision levels.

Page 1o Issue 4 Aug 98 Page 30 ..o Issue 4 Aug 98
Page 2 oo Issue 4 Aug 98 PAZE 31 oo Issue 4 Aug 98
Page 3 s Issue 4 Aug 98 Page 32(1151;) ............................... Issue 4 Aug 98
Page 4 oo, Issue 4 Aug 98
Page S oo, Issue 4 Aug 98
Page 6 ..ooceeviiiii Issue 4 Aug 98
Page 7 oo Issue 4 Aug 98
Page 8 ..o Issue 4 Aug 98
Page 9 .o, Issue 4 Aug 98
Page 10 .ooovieiieeeeeeeee Issue 4 Aug 98
Page 11 .oovvviiiieeeeee Issue 4 Aug 98
Page 12 ..o Issue 4 Aug 98
Page 13 .o Issue 4 Aug 98
Page 14 ..o Issue 4 Aug 98
Page 15 .o Issue 4 Aug 98
Page 16 .ovveeeieeeeeeee Issue 4 Aug 98
Page 17 oo Issue 4 Aug 98
Page 18 ..o Issue 4 Aug 98
Page 19 .o Issue 4 Aug 98
Page 20721 ..ccooveiiiiiicciee, Issue 4 Aug 98
Page 22 .o Issue 4 Aug 98
Page 23 .o Issue 4 Aug 98
Page 24 ...ccoooveeiee Issue 4 Aug 98
Page 25 o Issue 4 Aug 98
Page 26 ..o Issue 4 Aug 98
Page 27 .o Issue 4 Aug 98
Page 28 ..o Issue 4 Aug 98
Page 29 ..o Issue 4 Aug 98
HA260344
Page 32 Issue 4 Aug 98



Europe
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0 Endress+Hauser Ges.m.b.H.
Wien

Tel. 01/ 88056-0, Fax 01/ 88056-35

Belarus
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Minsk

Tel. (0172) 263166, Fax (0172) 263111
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O Endress+Hauser S.A./N.V.
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Tel. (02) 24806 00, Fax (02) 2480553
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INTERTECH-AUTOMATION
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O Endress+Hauser A/S

Sghborg

Tel. (31) 673122, Fax (31) 673045

Estonia
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Tel. (7) 422726, Fax (7) 422726

Finland

[J Endress+Hauser Oy

Espoo

Tel. (90) 8596155, Fax (90) 8596055
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0 Endress+Hauser

Huningue

Tel. 896967 68, Fax 89694802
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O Endress+Hauser MeRtechnik GmbH+Co.

Weil am Rhein
Tel. (07621) 975-01, Fax (07621) 975-555
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0 Endress+Hauser Ltd.
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Tel. (0161) 2865000, Fax (0161) 9981841
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| & G Building Services Automation S.A.
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Tel. (01) 9241500, Fax (01) 9221714
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Mile Ipari-Elektro
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Tel. (01) 2615535, Fax (01) 2615535
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Tel. (035) 6958611, Fax (035) 6958825
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Tritec S.R.L.

Cochabamba

Tel. (042) 50981, Fax (042) 50981

Malaysia

[0 Endress+Hauser (M) Sdn. Bhd.
Petaling Jaya, Selangor Darul Ehsan
Tel. (03) 7334848, Fax (03) 7338800
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[ Endress+Hauser A/S

Tranby

Tel. (032) 851085, Fax (032) 851112
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Servotek

Sao Paulo

Tel. (011) 5363455, Fax (011) 5363457

Poland
0 Endress+Hauser Polska Sp.z o.0.

Warsaw
Tel. (022) 6510174, Fax (022) 6510178
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Tecnisis - Tecnica de Sistemas Industriais
Linda-a-Velha

Tel. (01) 4172637, Fax (01) 4185278

Romania

Romconseng SRL

Bucharest

Tel. (01) 41016 34, Fax (01) 4101634

Russia

Avtomatika-Sever Ltd.

St. Petersburg

Tel. (0812) 5550700, Fax (0812) 5561321

Slovak Republic

Transcom technik s.r.o.

Bratislava

Tel. (7) 5213161, Fax (7) 5213181

Slovenia

[0 Endress+Hauser D.O.O.

Ljubljana

Tel. (061) 1592217, Fax (061) 1592298

Spain

0 Endress+Hauser S.A.

Barcelona

Tel. (93) 4734644, Fax (93) 4733839

Sweden

0 Endress+Hauser AB

Sollentuna

Tel. (08) 626 1600, Fax (08) 6269477

Switzerland

0 Endress+Hauser AG

Reinach/BL 1

Tel. (061) 7156222, Fax (061) 7111650

Turkey .

Intek Endustriyel Olcti ve Kontrol Sistemleri
Istanbul

Tel. (0212) 2751355, Fax (0212) 2662775

Ukraine
Industria Ukraina

Kyiv
Tel. (44) 2685213, Fax (44) 2685213

Africa

Egypt

IAB Office

Et Cairo

Tel. (02) 3616117, Fax (02) 36096 76

Morocco

Oussama S.A.

Casablanca

Tel. (02) 241338, Fax (02) 4056 02

Nigeria

J F Technical Invest. Nig. Ltd.

Lagos

Tel. (1) 62234546, Fax (1) 62234548

South Africa

O Endress+Hauser Pty. Ltd.

Sandton

Tel. (011) 4441386, Fax (011) 4441977

Tunisia

Controle, Maintenance et Regulation
Tunis

Tel. (01) 793077, Fax (01) 788595

Canada

0 Endress+Hauser Ltd.

Burlington, Ontario

Tel. (905) 6819292, Fax (905) 6819444

Chile

DIN Instrumentos Ltda.

Santiago

Tel. (02) 2050100, Fax (02) 2258139

Colombia

Colsein Ltd.

Santafe de Bogota D.C.

Tel. (01) 2367659, Fax (01) 6107868

Costa Rica

EURO-TEC S.A.

San Jose

Tel. 2961542, Fax 2961542

Ecuador
Insetec Cia. Ltda.

Quito
Tel. (02) 46 1833, Fax (02) 461833

El Salvador
ACISA

San Salvador, C.A.
Tel. (02) 840748

Guatemala

ACISA Automatiziacion Y Control
Ciudad de Guatemala, C.A.

Tel. (02) 327432, Fax (02) 327431

Mexico

Maquinaria y Accesorios S.A. de C.V.
Mexico D.F.

Tel. (5) 5638188, Fax (5) 3932937

Paraguay

Incoel S.R.L.

Asuncion

Tel. (021) 203465, Fax (021) 26583

Peru

Esim S.A.

Lima

Tel. (01) 4714661, Fax (01) 4710993

Uruguay

Circular S.A.

Montevideo

Tel. (02) 925785, Fax (02) 929151

USA

O Endress+Hauser Inc.

Greenwood, Indiana

Tel. (317) 535-7138, Fax (317) 535-1489

Venezuela

H. Z. Instrumentos C.A.

Caracas

Tel. (02) 9798813, Fax (02) 9799608

Asia

China

[0 Endress+Haus er Beijing

Beijing

Tel. (010) 4072120, Fax (010) 4034536

Hong Kong
0 Endress+Hauser (H.K.) Ltd.
Hong Kong
Tel. 25283120, Fax 28654171

India

0 Endress+Hauser India Branch Office
Bombay

Tel. (022) 6045578, Fax (022) 6040211

Latvia Indonesia

Raita Ltd. PT Grama Bazita

Riga . Jakarta

Tel. (02) 2547 95, Fax (02) 7258933 America Tel. (21) 7975083, Fax (21) 7975089
Lithuania Argentina Japan

Agava Ltd. Servotron SACIFI [ Sakura Endress Co., Ltd.

Kaunas Buenos Aires

Tel. (07) 202410, Fax (07) 207414

Tel. (01) 3310168, Fax (01) 3340104

0OKyOo
Tel. (0422) 540611, Fax (0422) 550275

Philippines

Brenton Industries Inc.

Makati Metro Manila

Tel. (2) 8430661, Fax (2) 8175739

Singapore

O Endress+Hauser (S.E.A.) Pte., Ltd.
Singapore

Tel. 4688222, Fax 4666848

South Korea

Hitrol Co. Ltd.

Kyung Gi-Do

Tel. (032) 6723131, Fax (32) 6720090

Taiwan

Kingjarl Cor poration

Taipei R.O.C.

Tel. (02) 7183938, Fax (02) 7134190

Thailand

[0 Endress+Hauser Ltd.

Bangkok

Tel. (2) 2723674, Fax (2) 2723673

Vietnam

Tan Viet Bao Co. Ltd.

Ho Chi Minh City

Tel. (08) 8335225, Fax (08) 8335227

Iran

Telephone Technical Services Co. Ltd.
Tehran

Tel. (021) 8827426, Fax(021) 8827336

Israel

Instrumetrics Industrial Control Ltd.
Tel-Aviv

Tel. (03) 6480205, Fax (03) 6471992

Jordan

A.P. Parpas Engineering S .A.
Amman

Tel. (06) 839283, Fax (06) 839205

Kingdom of Saudi Arabia

Intrah

Dammam

Tel. (03) 8347879, Fax (03) 8344832

Kuwait
Kuwait Maritime & Mercantile Co. K.S.C.

Safat
Tel. 2434752, Fax 2441486

Lebanon

Network Engineering Co.

Jbeil

Tel. (3) 254052, Fax (9) 944080

Sultanate of Oman

Mustafa & Jawad Sience & Industry Co.
LLC.

Ruwi

Tel. 602009, Fax 607066

United Arab Emirates

Descon Trading EST.

Dubai

Tel. (04) 359522, Fax (04) 359617

Yemen
Yemen Company for Ghee and Soap Industry

Taiz
Tel. (04) 230665, Fax (04) 212338

Australia + New Zealand

Australia

GEC Alsthom LTD.

Sydney

Tel. (02) 64507 77, Fax (02) 7437035

New Zealand

EMC Industrial Instrumentation
Auckland

Tel. (09) 4449229, Fax (09) 4441145

All other countries

[0 Endress+Haus er GmbH+Co.
Instruments International

Weil am Rhein

Tel. (076 21) 975-02, Fax (076 21) 975345

0 Members of the Endress+Hauser group

http://www.endress.com
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