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siave. In this case, the precision vollage or
resistance source must be appiied directiy to the
prm’s terminal block coansctions. Alternatively,

the NAMMO2 and its Termination Units have com-
plete hardware buiit in to aliow calibeation. To utilize
this hardware the siave cabie must be removed from
the input socket and attached to a special calibra-
tion socket. The whole siave Is thus removed from
sbrvice.

The following discussion pertaina to those
strategies which make use of the callbration
sockets on the Termination Units. For RTD Inputs,
Mmlumwsonlrwﬂ’mmehashctm
point to be catibrated (see Appendix A). There is also
a toggle switch that selects a 100 ohm or 400 ohm
resiatance. RTD Inpute require separate calibration
steps for sach point at both resistance levels.

The thermocouple input calibration socket is
used to calibrate al eight inputs on a slave
simultaneously. can be calibrated
with intemal references supplied by the NAMMO2
(suto callbration) or with a precision voitage
reference applied to terminais on ths Termination
Unit NTAIO2 (externa! calibration - ses Appendix A).
MMMWWQWOMMM
millivolt measurement stops. A toggie switch
ssiacts between the internal references br the exter-
nally appiiad precision voltage souwrce.

Finally, calibration data can be menually In-
serted into the NAMMO2. Later sections of the docu-
ment describe this procedurs in grester detell.
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Section 2 - Calibration Specific Blocks

2.1 Calibration Data Block

The correction factors which are computed during
calibration are stored in EAROM and may be
referenced by the Calibration Data Blocks. The data
ie stored in function blocks to facilitate restoration
of an NAMMO(2 after an EAROM failure, The com-
puted values from a previous calibration can be
entered via a CTM, OIU, or CIU, if necessary.

The data contained In a particular Calibration
Data Block pertains to a point defined by an Analog
Input, Exception Report and Alarm Block (NAMMO02),
There is a fixed difference of one hundred (100)
between the block numbers for a particular point
(L.e., Calibration Data Block #121 corresponds to
AIERA Block #21). The block is undefined If the
associated point Is not configured.

The offset and galn values can be modified in
configure mode. Correction data entered explicitly

is also checked against the predefined limits for the
input type.

It the correction factors are out of the normal
range, the calibration quality flag Is set in the excep-
tion report record. The operator has access to this
information by monitoring the AIERA Block of the
point in question.

The following summarizes the NAMMO2 Calibra-
tion Data Block.

Calibration Data Block (NAMMO02) Function Code: 73

The Callbration Data Block contains the offset and
gain error correction factors determined during the
glave callbration. These blocks are referenced by
fixed numbers equal to 1he input biock number plus
one hundred (i.e., 101-184). Monitoring this block
gives the raw value of the input in millivoits cor-
rected for the master.

Specification List  Calibration Data Block (NAMMO2) Function Code: 73

SPEC ID

1 OFFSET Parameter
2 GAIN Parameter

where:

OFFSET s the offset error correction factor for the
channel as determined by calibration.

# SYMBOL FUNCTION DATA TYPE DEFAULT TUNABLE

—0.500 No
—0.500 No

REAL-3
REAL-3

GAIN is the gain error correction and microvolt
conversion factor as determinad by
calibration.

2.2 Caiibration Command Block

The operator initiates, guldes, and terminates a
calibration sequence through the Calibration Com-
mand Block.

Commands are entared only by tuning this block.
A command and a point number (1-64) must bs
specified. if, after tuning the block, the CT™
responds with a GOOD message, the oparation was
successful. If the response was C114, the cperation
falled, and the Cailbration Status Block must be
read to determine the cause. At an OiU, the suc-

cess/failure Is indicated by the command field vatue.
Avalue of 0 indicates the error candition. The foltow-
ing describes the biock and the commands avaliable
to the user.

The varlous commands can be classified into a
number of categorles. These classifications are
discussed briefly below.

Disable Operation
A point must be disabled before any calibration can
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number on the slave is sufficlent to identify the siave
for any of the slave commands. The write to EAROM
of the new correction factors happens only when the
entire calibration sequence I8 finished, specifically
after the full scale measurement has been taken.

Point Cailbration
The point related commands are used for both the
thermocouple and RTD Input types. Furthermore,
these commands are permissable regardless of
whether calibration is done using the calibration
sockets or not. In addition, the command must be
consistent with the configuration for a successful
operation to occur (i.e., point must exist and be of
the type speclfied in the command).

Agalin, the write to EAROM of the correction fac-
tors happens only after the full scale measurement
has been taken.

Enable Operation

A point must be enabled before normal input pro-
cessing can occur. This action terminates the
calibration sequence for a particular point. A whole
slave can be enabled at once. The slave enable is

Specification List  Calibration Stetus Block Functlon Code: 75

allowed even if the points were disabled Indlvidual-
iy.

Escape Operation

The “‘escape’” command I8 included to allow the
user to stop the calibration of a point/siave after the
zero scale measurement has already taken place.
Specifying any other aclion at this time, besides an
escape or a full scale measurement on the same
point/siave, causes a command sequence efror.

2.3 Calibration Status Block Function Code: 75
The Calibration Status Block contains the status
from the most recent calibration command on the
Analog Master Module (NAMMO2) The block has a
fixed number on the NAMMO2, Block #81. it can be
read, but not modified.

Format #1

This format is used whenever the previous calibra-
tion command referred to a slave rather than a point.
The eight points are all from a common slave.

Format #1

SPEC ID# SYMBOL FUNCTION
1 OPSTAT Parameter
2 POINT1 Parameter
3 POINT2  Parameter
4 POINT3 Parameter
5 POINT4  Parameter
6 POINTS Parameter
7 POINTS Parameter
8 POINT? Parameter
g POINTS Parameter
where:
PONTh = | PN | 0 | Ps]

—-————

— — Point Status

== —— —= Point Number
Number of the point to which the status
applies (1S POINTL<64)

NOTE: The CTM suppresses leading zeroes on its display.

DATA TYPE DEFAULT TUNABLE
INTEGER2 0 No
INTEGER2 0 No
INTEGER2 0 No
INTEGER2 0 No
INTEGER2 0 No
INTEGER2 0 No
INTEGER2 0 No
INTEGER2 0 No
INTEGER2 0 No

0 - Command performed without error
1 - Point not configured

2 - Point not disabled

3 - Calculated gain or offset aver range
4 . EAROM error

5 - Operation not performed




SpeciBeation bist Cenrd)  Calibrniion Status Blook Funotion Code: 75 Format #1

CTM Resdout

A

mmnaim[&]m[mi

-

A Comimand Sequence Flag
0 - No saquence error
1 - Command out-of-sequence

Possibilities are:

a. Full scale calibration command entered
before zero scale calibration performed,
or

b. Command other than Escape or vatid full
gcale calibration entered after zero acale
operation

1-

—— - COmmand Consistency Fiag
0 - Gommand consistent with configuration
2- Command inconsistent with configura-
tion

Poagibiiities are:

a. 8pecitied stave not configured,

b. Actual slave type does not match slave
type in command.

T ——— . I i S A S ST Ve W, w——" aae

— et e e o §lave Fallure
0 - Siave responding normally
1- Stave configured, but not ruponding

EAROM Error
0- No EAROM error
1- EAROM sarror

—— — —— ——— — — ——— W S C———— G— —— Y —— — ——",

NOTE: The CTM suppressss leading zeroas on its display.

Format #2
This format 18 used whenever the previous callbra-
tion command raferrad to a point rather than a atave.

Specilication List  Calibration $tatus Blgck Function Cade: 75 Format #2
SPEC ID
# SYMBOL FUNCTION DATA TYPE DEFAULT TUNABLE
1 OPSTAT Parameter INTEGER2 0 No
2 POINTn  Parameter INTEGER2 0 No
! where:

. OPSTAT = See Format #1. POINTh = Saee Format #1.




00 06 14 0e 1107

2.4 Thermocoupils Termination  Function Code: T8

Unit Temperature Block

These blocks enable the Termination Unit
temperature to be monitored. The blocks, numbered
9093, can only be accessed via a READ POINT
module bus message (monitor funct on on the CTM).
The relationship betwesn block number and RTD
pair is as follows:

Block No. RTD Pair
90 A
91 B
92 C
93 D

All termination unit temperatures are given in
degrees C.

If a slave is not assoclated with an RTD pair, then
the block ber is undefined. The quality
associated with an RTD pair is bad when the
calculated temperature I8 outside the allowable

range of O to 70°C, or when an open Input Is
detected. The High/Low alarm status avallable
during biock monitoring indicates at what extreme
the calculated temperature resides.

2.5 Analog Input, Exception Function Code: 70

Report, and Alarm Block

The Analog Master Module (NAMMO02) contains up
to 84 inputs. Each of these must have a defined
block (block 1-84) that performs analog input, alarm
datection, and exception reporting. The block also
has some value in calibration. Through it, the
callbration quality for a particular Input is viewed. if
a block is being monitored by the CTM and the
“next"” button is depressed, the calibration quality
can be determined. If a “C" is displayed in the
numeric field, the calibration quality is bad. If not,
the calibration quality Is presumed good. if an “S" is
displayed in the numeric field, the point is disabled.
If not, the point is enabled and being processed.

Section 3 - NAMMG@2 Calibration Examples

This section provides concrete examples of the
several calibration options avallable to the user. The
commands can be entered from a CTM or an OlU.
The operation of thess devices ia described in
Product Instructions E83-900-1 (Operator interface
Unit) and E83-903 (Configuration and Tuning
Module).

Tables 1 and 2 give the possibie responses from
the CTM or OiU assuming error free operation. The
examples of calibration given do not consider the
varlous errors possible. The fallure of any particular
command must be followed up by a read of the
Calibration Status Block to determine the exact
cause.

3.1 Singls Thermocouple Point Calibration
This example shows how to calibrate a single ther-
mocouple Input without disturbing the data coliec-
tion of any other point on the slave.

a. Disable point by tuning the Calibration Com-
mand Block (CCB)

e Spec. #11

* Spec. #2«-point #

Operator Feedback

Device Index #
GTM 1
o 1

Response
Index Meaning
1 “Good” displayed within one second.
2 “Good” displayed within 30 seconds.
3 “Good" displayed within 60 seconds.

TABLE 1 — CTM Response Table (assuming no errors).

Rasponse
Meaning

1 Calibration Command Biock rewritten
on OIU screen with Command Fileid
(Spec. #1) unchanged from operator
suppiied value.

2 ‘“Module Busy” messages written on
OIU screen. Operator should redisplay
the Callbration Command Block at 30
second Intervals.

TABLE 2 — OIU Resp Table |

g no errors).



©. 5 extamal sowice used, set i 1o 0 milivolts.
1 d. Tune QC8 1o perform O mitivolt caibration.
* Spec. #re-g

mERr .

W e

o if materal acurcs usad, set it 10 80.miflivolts.
f. Tune GOR 1o parform 80 miivelt ositbration.
* Spec. #te-7

7 Orgtor Fosdipe
W e
9 Pamtipoh fiold wiring.

h. Ensbie point by tuning COB.
* Epag. #1e-10

i~y

QW t

anf

Opemior Feadback
Device index #

Tt 1
o 1

b.ﬂmlmcmwﬂh&mﬂnrm

souket (Pt or to the calibrate socket
wmmnmmcmmmmwm

Q.Mhmlouwmmm

(TF1, TP) providad on NTAK2

d. Set toggie switoh (S1) on NTARZ2 to tho exter-

nal catibration position.

[ 3 sdtow.mﬂch@”onmmtoth.m-
Gelbration position.

o. Set-source 100 millivoits.
f Tmm:omomwmodmm.
* Rpec, #te-4

Operator Feedback
Device Index #
o™ 2
oI tor2

9 Set source to 80 miltivoits,
h. Tmmeommaomuummm.
* Spec. #re-g

Davice™ index #

CT™ 2
Ol tor2

i mmmmm\mmm%

meMMMwmm =
on should tum green,

aifected siave
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3.3 Thermocoupie Slave Auto Calibration

Shown below Is the sequence of operations
necessary to calibrate a whole thermocouple siave
automatically by using internal references.

a. Disable siave by tuning the Calibration Com-
mand Block (CCB).

* Spec. =2
e Spec. #2--any point # on the slave

Operator Feedback
Device index #

CT™ 1
o 1

b. Move input cable on NTAIO2 from the input
socket (P1 or P2) to the calibrate socket (P3)
Red/green LED on affected slave should turn red.

c. Set toggle switch (S1) on NTAIO2 to the Inter-
nal calibration position.

d. Tune CCB to perform slave calibration.
s Spec. #=-#3

Operator Feedback
Device Index #

CT™M 3
olu 1or2

e. Move input cable on NTAID2 from the
calibrate socket to the input socket (P1 or P2).
Red/green LED on affected slave shouid turn green

f. Enable slave by tuning CCB.

* Spec. #1=-11

Operator Feedback
Device Index #
CT™M 1
olu 1

3.4 Single RTD Point Calibration with Minimal Data
Collection impact
The example below shows how to calibrate a single

10

RTD input without disturbing the data collection of
any other point on the slave.

a. Digsable point by tuning the Calibration Com-
mand Block (CCB).

s Spec. #1=1
e Spec. #2-«point #

Operator Feedback

Device Index #
CT™M 1
[o]]V] 1

b. Attach a 100 ohm precision resistor to the
specific point termination blocks on the NTAIO3 in
place of the field wiring.

c. Tune GCB to periorm 100 ohm catibration.

¢ Spec. #1=8

Operator Feedback
Device Index #

CTM 2
oW tor2

d. Reptace the 100 ohm precision resistor at the
point termination blocks with a 400 ohm precision
resistor.

e. Tune CCB to perform 400 ohm calibration.

e Spec. #1«9

Operator Feedback

Device Index #
CT™M 2
[e]{V] 1or2

f. Reattach field wiring.
g. Enable point by iuning CCB.
e Spec. #1-10

Operator Feedback

Device Index #
CT™M 1
ol 1



registors provitied on éaoh NTAIDI.

«. Dipable slave by tuning the Calibration Com-
mand Slock {COB).

* Spec. #lwe-2
« Spec. #2--any point # on the slave

Bevice. indax#"

CT™M 1
Oit 1

b. Move input cable on NTAIQ3 from the input
socket (P1 or P2) to the calibrate socket (P3).
Red/green LED on affected slave should tum red.

c. Selact point # on siave with jumpers (CH1 thru
GHE) on NTAIO3.

d. Ssiect 100 ochm resistor with toggle switch
{51) on NTAI0S,

€. Tune CCB to perform 100 ohm catibration.

* Spec. #1e-8
* Spec, #2«-point ¥

{the point # should correspond to the looal
point #on the slave selected in ‘¢”)

Operator Feedback
Device Index #
CT™ 2
ow 1or2

{. Move toggle switch {81) on NTAI03 1o select
400 ohm resietor.

@- Tune CCB to perform 400 ohm calibration.
e Spec. #lw-9

Operator Feedback

Device Index #
CT™ 2
ow tor2

h. Do “c” through *'g” repetitively for each point
on slave, if desired.

i. Move input cable on NTAIO3 from the calibrate

socket (P3) to the input sockst (P1 or P2). Red/green
LED on affected slave should tum green.

J. Enable slave by tuning CCB.
* Spac. Me-11

Operator Fesdback
Dovice Index #

CT™ 1
o 1

Section 4 - Siave Chaunel Moaitoring

The actual miilivolt input value is available for aach
siave input channe!. This vaiue Is only corrected tor
master induced arrors. No siave offest and gain cor-
rection is pey 3

To inspect tha raw iaput, the aperator must use
the monitor funchion of the CTM or OIU. The blook to
be mopitdred is the Calibration Data Block for the
desived block.

The raw input is not available on the first poll of

the particular block. That first message informs the
NAMMO2 which raw value should be saved on its
next pass through the input iist. Consequently, the
bad quality Indication may be seen initiaily at the
CTM or OIU. Subssquent polis will have the true
millivolt reading. The bad quality flag reamains sat if
the vaiue is unreadable (slave not present or point
disabled) or If the value is out-of-range.

"



Section § - Manunal Calibration Data Writes

The gain and offset correction factors for any siave
input can be manuatly entered into the Caiibration
Data Block. The operation is permissable in Con-
figure mode only using the Madify Biock Command.

Regardiass of how the correction values are
ascertalned, either from the NAMMO2 through

calibration or from the operator through manual In-
sertion, the factors are still compared against
reasonable bounds with the callbration quality set
accordingly. The quality of the input correction
values is accessible only in Execute mode by
monitoring the AIERA block (1-64) of the deslired
point.
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