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ESSENTIAL INSTRUCTIONS

READ THIS PAGE BEFORE PROCEEDING!

Rosemount Analytical designs, manufactures, and tests its
products to meet many national and international standards.
Because these instruments are sophisticated technical prod-
ucts, you must properly install, use, and maintain them to
ensure they continue to operate within their normal specifica-
tions. The following instructions must be adhered to and inte-
grated into your safety program when installing, using, and
maintaining Rosemount Analytical products. Failure to follow
the proper instructions may cause any one of the following situ-
ations to occur: Loss of life; personal injury; property damage;
damage to this instrument; and warranty invalidation.

¢ Read all instructions prior to installing, operating, and servic-
ing the product. If this Instruction Manual is not the correct
manual, telephone 1-800-654-7768 and the requested man-
ual will be provided. Save this Instruction Manual for future
reference.

e If you do not understand any of the instructions, contact your
Rosemount representative for clarification.

¢ Follow all warnings, cautions, and instructions marked on and
supplied with the product.

Inform and educate your personnel in the proper installation,
operation, and maintenance of the product.

Install your equipment as specified in the Installation
Instructions of the appropriate Instruction Manual and per
applicable local and national codes. Connect all products to
the proper electrical sources.

To ensure proper performance, use qualified personnel to
install, operate, update, program, and maintain the product.

When replacement parts are required, ensure that qualified
people use replacement parts specified by Rosemount.
Unauthorized parts and procedures can affect the product’s
performance and place the safe operation of your process at
risk. Look alike substitutions may result in fire, electrical haz-
ards, or improper operation.

Ensure that all equipment doors are closed and protective
covers are in place, except when maintenance is being per-
formed by qualified persons, to prevent electrical shock and
personal injury.

NOTE

The Model 2081C/T Two-wire transmitter is certified for use in areas requiring intrinsic safety area by FM, CSA, and CEN-
ELEC. However, the CENELEC certification requires that a Model 2081C/T used with contacting sensors be certified sep-
arately from those using inductive (toroidal) sensors. The type of sensor must be specified with the order for a CENELEC
certified transmitter.

Since this decision is required prior to shipment, the instruction manual covers both configurations. However, if the trans-
mitter is reconfigured in the field, it may not meet CENELEC certification conditions.

About This Document

This manual contains instructions for installation and operation of the Model 2081C/T Conductivity
Transmitter. The following list provides notes concerning all revisions of this document.

Rev. Level Date Notes
A 7/01 This is the initial release of the product manual. The manual has been refor-
matted to reflect the Emerson documentation style and updated to reflect any
changes in the product offering.
B 4/03 Updated CE certification
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SECTION 1.0
INSTALLATION

SECTION 1.0 INSTALLATION

1.1 UNPACKING AND INSPECTION. Inspect the
transmitter for shipping damage. If damaged, notify the
carrier immediately.

Confirm that all items shown on the packing list are
present. Notify Rosemount Analytical if any items are
missing.

If the transmitter appears to be in satisfactory condition
proceed to Section 1.2.

NOTE

Save the original packing cartons and materi-
als as most carriers require proof of damage
due to mishandling.

1.2 MECHANICAL INSTALLATION.

1.2.1 General. The transmitter may be installed in
harsh environments. However, it should be installed in
an area where sources of extreme temperature fluctu-
ation, vibration and shock are at a minimum or absent.
Installation site should:

1. permit the use of the standard cable lengths
(unless a junction box is used),

2. Dbe easily accessed by operating and maintenance
personnel, and

3. be at least 12 inches (.3 m) from sources of high
voltage.

NOTE

Before installing the transmitter, it should
be determined whether the Model 275 will
be used with the 2081C/T.

1.2.2 Mounting. The transmitter may be mounted on a
flat surface using the two threaded mounting holes
located on the bottom of the transmitter or through the
use of an optional 2-inch pipe/wall mounting bracket,
Code 07 (Figure 1-1).

NOTE

The meter may be installed in 90-degree
increments for easy viewing. Remove the
four screws holding the meter in place and
change the meter to the desired angle. Plug
in the display and tighten the four screws.

1.3 WIRING. The transmitter is equipped with two 1/2-
inch NPT conduit openings, one on each side of the
housing. One is for the power supply/signal wiring and
the other is for the sensor wiring.

The use of weathertight cable glands or conduit is
recommended to prevent moisture from entering the
housing. Conduit should be positioned to prevent con-
densation from draining into the housing. Conduit con-
nections on the transmitter housing should be plugged
and sealed to avoid moisture accumulation inside the
terminal section of the housing.

CAUTION

If the connections are not sealed, mount trans-
mitter with the electrical housing positioned
downward for drainage. Wiring should be
installed with a drip loop. The bottom of the
drip loop should be lower than the conduit con-
nections or the transmitter housing.

1.3.1 Power Supply/Signal Wiring. It is recommend-
ed that the signal wiring be shielded, twisted pairs that
are grounded. The best place to ground the loop is at
the negative terminal of the power supply. Do not
ground the signal loop at more than one point. The
transmitter case shall be grounded. The power and
signal wiring terminal is TB2 terminals 1 through 4 as
shown in either Figures 1-1, 1-2, and 1-3.

Signal or sensor wiring should never be run in the
same conduit or open tray as AC power or relay actu-
ated signal cables. Keep signal or sensor wiring at
least 12 in. (.3 m) from heavy electrical equipment.

NOTE

For best EMI/RFI protection the power sup-
ply/signal cable should be shielded and
enclosed in an earth grounded, rigid metal
conduit. Connect the cable’s outer shield to
the ground terminal near TB2, Figure 1-1. The
sensor cable should also shielded. The cable’s
outer shield shall be connected to the earth
ground terminal provided near TB2, Figure 1-
1. If the outer shield is braided an appropriate
metal cable gland fitting maybe used to con-
nect the braid to earth ground via the instru-
ment case.

A new addition to the suite of tests done to
ensure CE compliance is IEC 1000-4-5. This is
a surge immunity test that simulates overvolt-
ages due to switching and lightning transients.

In order to meet the requirements of this test,
additional protection must be added to the
instrument in the form of a Transient Protector
such as the Rosemount Model 470D. This is a
3%-inch tube with Y2-inch MNPT threads on
both ends. Inside the tube are gas discharge
and zener diode devices to limit surges to the
transmitter from the current loop. No addition-
al protection is needed on the sensor connec-
tions.
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1.3.2 Sensor Wiring. The sensor wiring terminals are
located on the side opposite to the LCD meter. Remove
the housing cover to gain access. Pass the sensor cable
through the transmitter’s conduit opening. Connect the
sensor wiring to TB1 terminals 1 through 12 as shown on
Figures 1-2 and 1-3.

NOTE

If the standard cable length is not sufficient
for the planned installation, the use of a
junction box with extension cable is strong-
ly recommended. Do not exceed 250 feet
(76m) total cable length from the sensor to
the transmitter.

1.3.3 Matching Transmitter to sensor. Switches S4 and
S5 are used to normalize the transmitter for Toroidal or
contact sensors. See Figure 1-5.

Switches S4 and S5 should both be set to T when Toroidal
sensors are installed, C when Contact sensors are
installed.

Switches S1 and S2 are used to select the sensitivity
range of the LCD. To obtain desired switch settings, multi-
ply the cell constant of the probe being used by the maxi-
mum low range value. If the working range of the process
is below this calculated value then set both switch to Lo.
If the working range of the process is above this calculat-
ed value then set both switch to Hi (see table below).

Type Maximum Switch
Sensor Range Setting
Toroidal | Below 400,000uS x Cell Constant |Both “Lo”

Above 400,000uS x Cell Constant |Both “Hi”
Contacting | Below 4,000uS x Cell Constant  |Both “Lo”
Above 4,000uS x Cell Constant Both “Hi”

Sample: Model 142 sensor: .2 (cell constant) x
4,000uS (maximum low range value)= 800uS (calcu-
lated value).

1.4 FAULT MODE AND SECURITY
JUMPER

1.4.1 General This section describes how to set the
jumpers on the CPU board for the following (See
Figure 1-4).

1. Output value in fault (alarm) mode

2. Security - Write Disable

3. Security - Push Buttons

SECTION 1.0
INSTALLATION

CAUTION

The circuit board is electrostatically sensitive.
Be sure to observe handling precautions for
static-sensitive components.

1.4.2 Fault Mode Output. The default output of the
transmitter during a fault condition is determined by the
position of the default current output jumper JP3 (refer to
Figure 1-4). The output can be set to default either:

— below 4mA - JP3 with jumper.
— above 20mA - JP3 without jumper (factory setting).

Store jumper on one post to prevent misplacing it. See
Section 8.0 for corrective actions for fault messages.

Mnemonic Fault
SLP —FRIL |- 2 point calibration error
RdC — FA L |- Transmitter electronics failure

(A/D converter)

~n3E — LOCOP |- Conductivity value outside 4-20 mA
range points

- Temperature too low or RTD shorted

- Temperature too high or RTD open

EEAP — Lo
EEAP — Hi

1.4.3 Security. Also explained in Section 6.0. These
jumpers are located on the CPU board. See Figure 1-4
for location.

— Disable 2081 push buttons - JP4 without jumper.
(Store jumper on one post to prevent misplacing it).

— Enable 2081 push buttons - JP4 with jumper (fac-
tory setting).

— Disable all changes to configuration - JP1. Jumper
in place disables any (EEPROM or push button)
changes.

— Allow changes to configuration - JP1 Jumper on
one post only will enable configuration changes.
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1.5 CALIBRATION AND SET-UP

Instructions for output current ranging, security set ups,
and calibration of sensor temperature, cell constant
etc, are contained in Sections 2.0 through 5.0.

1.6 HAZARDOUS LOCATIONS —
EXPLOSION PROOF INSTALLATIONS

In order to maintain the explosion proof rating for

installed transmitter, the following conditions must be

met.

1. Code 67 must be specified when ordering F.M.
(Factory Mutual) units.

2. Explosion proof installation must be in accordance
with Drawing Number 1400160 (see Figure 1-6).

3. The transmitter enclosure covers must be on hand
tight and the threads must not be damaged.

NOTE
These covers seat on rings which serve to
provide a dust proof enclosure for Class Il
and Class lll installations.

4. Explosion proof “Y” fittings must be properly
installed and plugged with a sealing compound to
prevent explosive gases from entering the trans-
mitter. CSA has determined that the transmitter
housing is “Factory Sealed”. Installation of “Y” fit-
tings and the use of sealing compound is not
required for CSA approved Explosion Proof instal-
lations.

SECTION 1.0
INSTALLATION

NOTE
Do not install sealing compound until all
field wiring is completed.

CAUTION
Sealing compound must be installed prior
to applying power to the transmitter.

5. If one of the conduit connections on the housing is
not used, it must be closed with a threaded metal
plug with at least five threads engaged.

1.7 HAZARDOUS LOCATIONS —
INTRINSICALLY SAFE INSTALLATIONS

See Figure 1-7 for Model 2081C intrinsically safe instal-
lation (BASEEFA). See Figure 1-8 for Model 2081T
intrinsically safe installation (BASEEFA). See Figure 1-
9 for Model 2081C and 2081T intrinsically safe installa-
tion (CSA). See Figure 1-10 for Model 2081C and
2081T intrinsically safe installation (FM).
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FIGURE 1-1. Model 2081C/T Dimensional/Mounting Instructions with Power Supply/Loop Signal Wiring
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FIGURE 1-2. Model 2081C Contacting Electrode Wiring
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FIGURE 1-3. Model 2081T Inductive Sensor Wiring
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FIGURE 1-4. Fault and Security Jumper Locations
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FIGURE 1-5. Sensor to Transmitter Switch Settings
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FIGURE 1-6. Explosion Proof System Installation Schematic (FM)
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FIGURE 1-7. Intrinsically Safe (BASEEFA) Wiring for Model 2081C

Part 1 of 2




SECTION 1.0
INSTALLATION

MODEL 2081C/T

REV.

C

[0]7700294

£ 14 S

(W SL) 14 05 ~———mmmmmme e Y3LLIWSNYHL OL HLON3T 378V0 WAWLIXVA
06501~ 3YNLVYIINIL SNONNILNGD WAWIXYW

NI OBZ/0LE" SSINMOIHL 378V)

WON NI S¢€0° SSINNOIHL LIMIVP ¥3LN0

¥3dd0) Q3NNIL ————-— SIYIYILYN QIvHE ANV S3IYIM NIVYd *¥0LONANOD
WON NI 100° SSANMNITHL dVIAW
WON NI 020° SSINNIIHL NOILVINSNI IHIM
L WV IXVYOO-NON
ot WIXv0Dd
$SYOLONANGD NI SONVHLS 40 d3EWNN
S SYO1ONANOD 40 d3BANN

“OAd INVISIS3Y LHOIINAS A8

A8 TIWHIAD G3L3NOVE ONV (%S58) ONIQTITHS (301vHE A8 03Y3A00 SI HOIHM
(ONIZINIWNTY ¥31N0) QI3THS dVIAW H3HLONV A8 (3M077104 ‘NOTLYINSNI HYIAW
40 Y3AVT YIHLONY NI O3ddVHM N3IHL SI 378vD ~ "(ONIZINIANTY ¥3NNI) QI3IHS
YYTIAN NI “NIVYO H3INNI (OMY Z€ X ONVYLS Z) OMY b HLIM '03ddVim

3NO ND AVYD SI NOILVIASNI 3NITAJOYdATOd  "OAd MOVG NI Q313%0VPE (NIW
%88) GI3IHS J30IVHE ANV YOLONANCD ¥3IN3D Q3LVINSNI-3N3TAdOYdATI0d
(OMY 0€ X ONVHLS OL) OMV 0Z HLIM HOV3 *S37GVD WIXV0OD OML

§.200¢6 Nd :SNOILVDISIJ23dS 378vD

00F QONV 0¥l T300W

DWG. NO.

1700294

s
<
[te

FIGURE 1-7. Intrinsically Safe (BASEEFA) Wiring for Model 2081C

Part 2 of 2

10



SECTION 1.0
INSTALLATION

MODEL 2081C/T

¢ b | S 1 9 | L | 8
A _oN o) ERESEE 3 :
b 2vZ100 :IWYNITL4 n Q31410345 3ISIME3HLIO SSIINN :S3LON
1620011 : O| 16£9 [166L ‘zi onv
) wnd O] 4o S EOR o VI30 (00U (00i1e)
XLTATIONGNOD V010401 [o.,,d po R 95-522 to-ace
£0-1180C 1300W —. S0-522 T eas (001Ld)
@ WYHOY 10 TVAQYdJV el GADTT “0/a3%03H) s MWlmmw 07-82 wmlwww
d00 S°1 V433SVE uubsrses ve s 5013 e o ~ - B
v = INMOW3S0Y il I 00-5121bZ6 Nd T38v7 V433SVE 71300R Lo-eze 08-927 v
piva] | swagkday . ONIATITS NNIVHS ¥V3T0 ro-82z 95-9z¢
WINALW 0 T8 d - s m V. 71v130 33s A T3008 20-9z2 (00LLd)
D W01 L1950 T on i T anvanones SEveamiao ssown Mtevn v a3ecs f| — 300K MM|NWM
— ——— ————————eessmaememes #V, 11V130 33 —
! T _ o _ gV vaasva—| 9z-822
o 3L 1HR— : —aitkm 0 PI-3LIHM 3780 i 0 v, 11vi30 335 £0-822
sl &l J— 14 02 L 13av1 va3asva 20-82¢
[6-sovia— -%ov18 [6] [6]-4ov8 ERCIRRSTE 0 10-822 |
] 8-4v310- -4v3I10 g| |8 -dVID— [ . RE]
EEEN:] N3Zwo [1] [i|N33we— ; ;
I Zh-yovig ¥ovi8 (2] |2 -wovie— o o
[€Fuvao avin [g| [gluvan— -
[v|-na3us NIZWO |p | |p[NIIO— (00-§121¥26 Nd) TIVL3Q 138V
|S [-3LIHM 3LIHM |G} g —ALTHM — MIUDS IAINO
g |-Yovig— -vIE [g] [9f-ovie— SIN3ATOS HLIM HLIA Q3LNNOW
8 [Lfuvato— —uv30 [1] [L}-wvan ol NY310 ¥0 8y LON 00 wwmﬁmwwwwmum g
[2}—8v3I0— ———yV3I 2 y—EYIV 00— QUVZYH O11V1S0¥10373
o 181 w _ oowwwmn_wﬂm | | XL10Z0L6X3 V433ISVE 40 Lyvd
11802 - v
Saom (1308 / W 6) #¥y T1V130 335 | uyop NOISNALX3 [ Hvia ovI8|| povs
20 0 HI9N3T 378V WIRIXVA A3av1 v33asva T80 HLIA | ILTHA 3LTHM| [ BLIHK
3T6Y9 NGISNILX3 | xo8 NOTLONAE I | FVERES uv30|[ Jav3to
— 4 | WNOLLD | eI REENH I SEENS —
lllllll | ¥ve 3ovg ove ;
| STERK] wvao| [ pvato
] N33O REECH I YEENG] 00-681 126 Nd
‘ ILIHA .V, V130 335 ILTHA| | [BLTHR | q3gv7 04NT T300W
¥v3 T38Y1 v4335V8 wvaol [ Juvato
——— ! _ &
3 “ ILTHA _moutmoN_ (13 0§ / w 5l )
%0v 1 1300W HLON3T 318YD WOWIXYW 14 0L
zwumw @ _llln 378Y0 NOISN3LX3 XV0D NOT43L =S¢ pS-12-222
_ (Zuw 02 <) S-90-222
| xovie (00LLd) INIWITI JLOWIY pS-50-222
| EERG] J YOLVSNIANDD 3YNLVHIANIL bS-20-222
ALIHM [ 7S-10-222
_ V310 _ | 300N
— | 15 ¢ | EE;M M S ik —
8L %v18
=5
| so-11802 | ﬁ N33uo5| [6] MﬁW
RET
G B | %ovie[r| v Sto ———
(14 0S /7 W B) zmuzwﬂ H Q311134 LON SNOISIABY
HLON3 3iumz]  [7] —
21395 NOISNALYS ] [ ¥ 0
R v, 1lvize 33s | z8L e | ol
> 138V V433svE | 00-0S5£2 Nd | 37gyy L4 02
S | QY08 _NOISN3LX3 | we T TTEYE
3 —_— 3780 HLIK 03A0K3Y 18 QAL
o ® 11C0-11802°** 5SI FTLLL GNY Eoog 18021 VR | X08 NOILONNT | 38 LSNW #Vy 1v130 338 SI IN3WN0O SIHL
S3 JE/visg 18] £0-11802:S1 1NDT VD ¥IBANN 130K 0351434 [8983| « TYNOI LdO S30YdS 138V vI33sve
R WOILd 183530 IS L -
SR e e wwawss @ (w | vold
NOISIAZY
| z I B 7 f S I 9 L

11

REV.

D

1700291

DWG. NO.

FIGURE 1-8. Intrinsically Safe (BASEEFA) Wiring for Model 2081T
Part 1 of 2




SECTION 1.0
INSTALLATION

MODEL 2081C/T

>
wA
| 4 2 2 S 9 L 8
1 (W Gl L4 05 ——————mm—m YILLINSNYHL OL HLONIT 378YD WONIXVA —
1620011 é!m (w9} Ld oz SHLON3T 378v0 ONVONVLS o
* D 08 —mmmmmmmmmmeeee NLYYIINIL SNONNILNGD WONIXVA N
3704 ONNOY VIO SZE°0
(W L) 14 06 —————mmm—m YILLIWSNVEL 0L HLONIT 3718vD AONIXVW HOMOUHL SISSVd SSINYDIHL FTEVD o
(w9 1302 SHLONI 318Y0 QMYONVLS  ny gog-0 3 820°0 SSINNOIHL LINOVP ¥W3LND o
v R — FHNLYYIINIL SNONNILNDD WARIXVA ¥3dd0O GINNTL —--— SIVIYILYW QIVHE ONV SIYIM NIVYO *¥0LONANOD u o ™~
370H ONNOY VIG SEE°O NI 1000 SSANNOTHL HY AN z
HONOYHL S3SSVd SSANMIIHL 318v2 AON NI 21070 —mmmmmmmmmme e - SSINYOIHL NOILVINSNI 341 ;
. X : ]
NI S00:0 ¥ 82070 SSINNDTHL 13NIVP ¥3IN0 J— = SHOLONANDD. NI SONVELS 40 HIGANN =
¥3dd0O QINNIL —-—- STIYTHILVW QIVHE ONV SIHIM NIVHG “NOLONONGD (INIUUND AEYD SO1VES XVO3) 3
NI 100°0 SSINMITHL Y TAN s SHA1ANGNGT 4D HIGANN
WON NI ZL0'0  =mmmmmmoe e SSINYOTHL NOILVINSNI BMIM
] mmmmmmmeem—e—— SYOLONANOD NI SONVHLS 40 HIGANN “OAd MIVI8 40 1INOVP ¥ILNO ONV (ONIZINIANTY
] (IN3MHAD ANHVD SAIVEE XV0D) YINNI) QTIIHS ¥VIAW NI ‘NIVHQ Y3LNO OMY 0Z HLIM *Q3S07TON3 -
9 SHOLONONDD 40 ¥3gwnn 3¥Y 370NNE ONY S378vD WIXVOD “NVIAW dveM-318n00 ¥V31D HIIM 1IVH3A0
Q3YIA0D ONY (ONIZINIWNTY H3INNIJ HYTAW N1 Q3S0T1ONI NIVHG OMV bZ ONV
DAd ¥OVE 40 LI¥OVF HALNO ONY (NIW  SHOLONONGD 0ILVINSNI-INITAJOYJAIOd ONVHLS L OMV bz 33WHL  *1IVY3AC
%88) QIvyE HIALNO NV “(INIZINIANTIY ¥3ILNO) QI3IHS ¥VIAN NI G3SCION3 OAd MIVTIE HLIM Q3IY3IA0D ANV (ONIZINIWOTY ¥3NNI) (I3IHS ¥VTAN ¥
3yv_31ONNE ONV S318YD TVIXVOD “¥VIAW dVEM-378M00 ¥v3T1) HLIM TIWY3A0 NI *NIVNQ OMV bZ V HLIM *G3ddviM SI 3716vD IWIXVOD HOVI “OAd MOv8
03¥3A0D ONY (ONIZINIANTY ¥INNT) HVIAR NI 03SOTIONZ NIVHO OMY bz GNv NI O3L3¥OVP (NIW %88) T3IHS G30IVES ONV HOLONGNOD ¥3LIN3D QILVINSNI
SHOLONONGD Q3LVINSNI-3NIIAOHdATOL ONVHLS L OMV pZ FIWHL - TIVH3AQ -3N3TAdOYDA IO ONVELS L OHY 92 HLIM HOVI *$3718vD WIXV0D OML
OAd MIVIE HLIM GIYIA0) ONV (ONIZININNTY HINNI) OT3IHS HVIAN V S¥Z0026 Nd :SNOILYOI4123dS 378vD
g NI *NIVHO OMY 52 V HLIM *03ddViM SI 3T8v0 TVIXV0D HOV3 "OAd %OvIE g
NI Q3LINOYP (NIN %88) QT3IHS Q3CIVHE ONY ¥OLONONOD ¥IINID Q3LVANSNI 82z ONY *92Z *522 300N
~3NITAOYAATIOL ONVELS L OMV 92 HLIM HOVI *S3TEVO WIXVOO OML
(W SL) 14 0§ ——— ¥3LLIWSNVHL 0L HIONIT 378v0 WANIXVA
9120026 Nd :SNOILVOIJ103dS 318V (W3) 14 02 =mermm——mmm SHLONIT 378VD GUVONVLS
3 .S0L -~ 3UNLVYIJNIL SNONNILNDD WANIXVA
822 ONV *92Z *522 300N XYW 052°
_ NIN Sgz+ —m———=—=m e R I R - o) -
NIW 820"  —wmmmmmom oo SSINYOIHL L1INOVP
(W GL) Lo 0F wmwmmmm—wwmwn=  YILLINSNVHL OL HLON3T 378V0 WOWIXVA NIN 100" —=mmrmmmme e SSANMIIHL W4
(w9) 1402 SHLON3T 378V0 QdVONYLS NIN 010°  wmmmmmm—e ~==  SSINNDIHL NOILVINSNI
0 2002 e m e JUNLYYIANIL SNONNTLNGD WOKIXVI (ZEXL) PE  mmmrmmmmmmeee oo ONIONVYLS *OMY
370H ONNOY VIO 62670 (YIVd €) § —-—-—-—-——=~  SHOLINONDD 30 Y3IBANN
+ i 3
Exmwwmmkﬂwmww«m mwmzxswwwmwwuw mm.mmm "¥3ILINYIQ 3INU3Y OL SIXY NOWWOD NO 0318¥D SHIvVd
4¥3dd00 OIWIANS ——-——--= SIVIYILYN QIVHE ONV SIHIA NIVHO *HOLONONOD LIV IS INOKHO - TIWHIND WILA MYVIAW °QT3IHS
J NI 100°0 SSINYIIHL NOLAVY HOVI WII3 BVIAN *Q30TIIHS ¥VIAN WANIANTY *3¥1R 5
N1 8000 N1 1Y INSNI NIV¥Q ¥3dd0D GINNIL OIONVHIS OMY #Z *YIVd
WON NI §10°0 ~om———————mm—— 1 350VF X¥00 ONY 5181031910 G31STML *OFLVINSNT INITAJDHAATIOL *H3Jd0D GINNIL
$SSINNOIHL NOTLVINSNI 3¥IM 8610026 Nd :SNBILVOI4103dS 378VD
L e SHOLONANOD NI SONVYLS 40 HISAMNN 222 1300M
(INIUHND AHEYD SAIVEE XV0D)
9 SHOLONANGD 40 ¥ISANN
— 341 O3ddviM ILIHM 40 L3XOVP ¥3LNO ONY (ONIZINIWNTY —
Y3NND) O731HS NOLJVY NI *NIVHO ¥3LINO OMY 0Z HLIM *C3S0T0N3
34 310NNG ONV S318YD WIXVOD *34L Q3ddvil ILIHM HLIM TIVHIAC
03¥3A0D ONV (ONIZINIANTY H3INNI) NOLJVY NI Q3SOTONI NIVHQ OMV 20A pr2v-2l
b2 ONV SHOLONGNOD QILVINSNI-3JL ONVYIS L OMV bZ JIWHL  -11¥H3A0 4007 LN3HHND
341 Q3ddvdM 3LIHA HLIM Q3¥3A00 ONV (ONIZINIWATY ¥INNI} 0I31HS ATddNS H3M04
NDLAVY ¥ NI *NIVHO 9MV vZ ¥V HLIM *G3ddvék SI 318vD WIXY0D HOV3
341 G3ddVYM NI QILINOVL (NIW %88) GI13IHS Q301vHE GNV ¥O1DNONDD a
- ¥3INID 0ILVINSNI-34L ONVHLS L OMV 92 HLIM HOV3 *S378YD WIXV0D OML 18l cal
oy
S 1bZ0026 Nd  SNDILVOI41334S 318v2 NI 378V0_ 2-281-—=(-) V18
S HOSN3S 1-2gLm———— (+) Q3
- 822 ONV 92z 7300W
= £0-1180Z T3QON
L Z 3 ] 2 S 9 ] i

FIGURE 1-8. Intrinsically Safe (BASEEFA) Wiring for Model 2081T

Part 2 of 2

12



SECTION 1.0
INSTALLATION

MODEL 2081C/T

L

REV.

B

DWG. NO.

1400169

- 4 € 4
2 40 1 133HS 3dAdl
Q31410345 3SIMYIHLIO SSIINN 310N
m m@ _\OO _V W\ 969100 INYNITI 4
A3 13d NOTIVLISOHIIN
NO 0300008d OMO SIHL HSINT 4]
VSO HINX 01807 = =Pmes
NOTLYTTVLSNI ‘W3HDS [P e f oo
v s oo N |
prop—, ’ A
o 00 _ WCD 34v0 SIVADHAAY xswwgmwuw%ﬁg_ﬂﬁnug
R 0105 xax
WINILYW 40 e o &SI 000° 7 ax
ALD NOILd1¥2830 _ ON [4vVd W3LL G314193dS uwm;muzB SSIINA
(1 3I0N 33S)
avol
o.»\n_: (ATNG V3MY 1 SSYTD NI 3SN uO4)
d r z S 3L0N 335
XVA Q0A 5°Zb A [Wwo0] ,, HOSNIS 3OV IHILINI
A1ddNS ¥IHOd y31UVE AL3IVS ) I ALIATLOAGNDD YILLINSNVYL JLON3Y
G314193dSNR mu».m“mwzwék Ji (IVOI0H0L)
N aow ONILIVINDD NON GLZ ¥0 892
a1 fal 1300W LNNOWISOY
] i
m
! P43
& fmoa) | T S 3LON 338
!
A ILLINSNVYY [ HOSN3S
Jigoz | £ ALTATLONGNDD
o SYITYYYE 40 NOTLVNIEWOD W 7300w ONTLOVINGD
D HITHUVE AL3IVS INNHS zal 11
30010 Y3IN3Z
031411433 VSO ANV bOUALO *TTTOCTIO*T SSYT0 MO (°S'1) 3495 ATIWOISNIYLINI
VIHV 34vsS V3IYVY SNOQUVZVH
4% Ll 0°0 10°0 01 00¢ 0¢ 1124
12 Sl [ 10 01 981 A 892
OPAILND  XDW OS[JOPAIING  XDW OOAN(HE) 17 | (4N) 13 || M NI Xow M VWINI XOW [ [oPAIN] xow A'ON 1300W
30VAUIINI HILLINSNVHL JLOW3Y - SHILIAVHVA ALILN3 L 1 A
9 TTAZY
4e) A3
— 0z 52070 01 00¢ 0t 3 1802 M
w (AN 17| (4 10 Jok) xow 4] (VW) XoW [ | (OPA) XDW A| ‘ON 1300W —
YTASETYEY T
st ¢-28L ®  1-281 STYNIWY3L TWNDIS 7 AddNS 18 ounu_mmmw.
E ol st nord ot Bt % cosi | s SU3LINVEYd ALTINT 1802 St oD st
L] SHO [31v0] 48 | NO1.d1¥0S30 1 093 [wn|[TVT 1885 T igET g2 d35) “1DOLIAIDUY JUNCOSOY UitA BLGAD0D OUA BEOUS O3
Q EEIE [ ovoss [ 5o ssvrme | P AR T S e
) _ ¢ € _ ’

FIGURE 1-9. Intrinsically Safe (CSA) Wiring for Model 2081C/T

Part 1 of 2

13



SECTION 1.0
INSTALLATION

MODEL 2081C/T

REV.

B

DWG. NO.

1400169

A 14 £ 14
DR e 2444 *INIIEAY ONIGNADHYNS 3A08Y
d 691001 2.6 1SY3T 1V 404 3TGYLINS NOILYINSNI HLIM S3UIM A1ddNS 35n°6
= *NISOHD 38 LSNW DT 40 3N7TWA YIMOT 3HL *v 3181 NI S3INIVA OML
NIIMLIG STIv4 +1 40 ©S1 ¥3I[u¥v8 3HL 41 *(2 40 2 LHS 33S) v 318vL
WO¥3 NISOHD 3NTvA v OL Q39N03Y 38 LSAW ¥31¥Y¥8 3JHL 40 (D) IONVLIONANI
v QIN0TIW IHL QISN ST 30VAYAINI NILLINSNVHL 3LON3IY S22 O 89Z TICON 3IHL NIHA
*SNLYHYAdY 03ILVID0SSY 3HL OL G3ILOINNDD
AT34VS 3@ NVD HOIHM () JONVLONGNI OGNV (DD) 3IONVLIOVAVD
3HL NVHL SS37 40 0L WNO3 38 LSOA *ONIYIM ONILOINNOJYILNI 3HL
ONTGNTONT *SNLVYVAdY 34vS ATIVOISNIYLNI 3HL 40 (171) 3ONVLIONONI
] ONV (12) FONVLIIOVAYD 3HL 40 WNS 3HL *NOILIGOY NI *(SHITHvE AL34VS)
SNLVHVddY Q3LVIONSSY 3HL A8 G3YIAIT3Q 38 NVO HOIHM(L HO OST)
INHHND GNYGA HD O0A) 39VLIOA 3HL NYHL ¥3ILVIYS H0 OL WNo3
39 LSON (G1Z ¥0 892 T3COW ONV 31802 13GON) SNLVHYAAY 34YS ATIWOISNIMLNI
IHL 40 (XDW1) INIYMND ONV (XDWA) 39VLIO0A 3HL :SININIYINOIY
ONIMOTT04 FHL LIIW TIVHS (Y31¥UVE ALI4VS) SNLVHYADY OILVIDOSSY ONY
a (Siz MO 892 T3CON ONV YILLIWSNVYL 01802 1300W) SNLYYYAdY 34¥S ATTVOISNIMINI®
(0L VdAN/TSNY)
3000 5110373 NVIOYNYD FHL HLIM FONVOHODDY NI 38 1IVHS NOILVIIVLSNI ‘L
1334 062 ST YOSNIS ONV MILLIWSNVHL NI3MLIE HIONIT 378V0 WOKIXVW'9
] ©10F ‘00b MO ZbL *LbL ‘ObL ‘091 *OSL STICOW
o8 oy _ oo 1SHOSNIS ONILOVLINDD
66 e .. obi *82Z ¥0 92z *Szz *22Z ST3AOM
n R - 0s1 $SHOSNIS ALIATLONAONDD (19QI0HOL) ONILOVLINDD NON'S
2 9 £l 0zl 4N 0Z 4O MW SZ *VL'0 AZ'L NVHL JHOW
£l 59 bl Sil 3YOLS ¥ON ILVHINIO LON NvD AZHL 'vSD A8 OINI430 SV
o) vl L 9t ott SNLVHYEDY 3TdWIS 30 SINIWIMINDIY IHL L3IIN TIVHS SHOSNIS ¥
0 g ¥ %ot o sLoa
ol ¢ P et 062 O SW4 SIT0A 0GZ ONIGIIOX3 IVILN3LOL 40 IDHAOS ¥
o = e o SNOTLIONOD TVWHONEY HO TYWHON ¥3ONA NIVINGD ¥0 WOYd
' o 73 o8 0317ddNS 38 LON LSO SALVEVIdY ¥34Y 34¥S 0314103dSNN°E
£z L RS 08 “HILLINSNVHL
] 97 7 ce Sl IHL 40 (281) *(181) STYNIWYIL ATddNS ONV TYNDIS
8z bl 0'p 0L NIIMLIS NOTLVIOSI TvOI¥LID313 3HL 0L 30 ININIYINOIY
L 51 Zp 59 NOTLVINSNI LI0A 00S 3HL L33W LON O33N SHOSNIS ONY
33 I [ 09 SYIT 41 TdWY-38d IHL NMOOYYIHE LNOHLIM 3ILONIN 3NO
o) (44 0 'S 56 40 Q01Y¥3d V 404 SNLVYUVADY JHL 40 3Wvyd ¥O HLi¥v3 Ol
0 dd e 5’5 0s 103453y HLIM SWJ SLT0A 006 40 39VLTOA LS3L *3°Y
pa 9440 d9 39 & g'v do (VW) £ ¥0 98] NY ONIONVLISHLIM 40 378vdvd 38 LSOW YILLIASNVYL D1802
(@) (HU) D *IONVLIONANI QIMOTIV eI L] T300W 3HL 40 281 STYNIWY3IL AddNS 3HL LV LINOHID 3HL'2
I
— v 378vl *YSO 40 SINIW3RIND3Y 3IHL OL WHOINOD LSMA NOILVTIVLISNI 3HL"L
"’ 001 4K 10UV JUNCWRSON Ui ik BLBANCO O BFOUL OF]
S e AT R

€ _ ¥

FIGURE 1-9. Intrinsically Safe (CSA) Wiring for Model 2081C/T
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SECTION 2.0
DESCRIPTION OF CONTROLS

SECTION 2.0 DESCRIPTION OF CONTROLS

2.1 GENERAL. Nearly all functions of the transmitter
are accessed through the dual push buttons. The
transmitter uses no potentiometer.

2.2 MENU SELECTION. The dual push buttons are
located on the side of the transmitter. Press and hold
both buttons to display the transmitter menu items.
See Figure 3-1. The display will show each item for
about one second then scroll to the next item. It will
continue to loop through the items until one is select-
ed. To select an item, release both push buttons when
the desired item is displayed.

NOTE

When no push button is pressed for a peri-
od of 60 seconds, the transmitter defaults to
reading conductivity. If the push buttons are
accidentally released and this would upset
the process (e.g. tP2), escape by waiting 60
seconds for the transmitter to default to the
conductivity reading.

2.2.1 Display Submenu. The display submenu (o 5F) is
used to access secondary process values that cannot
be changed.

To enter the submenu, scroll thru the main menu. When o 57
is on the LCD release both buttons. The display will read Cond.
To see the conductivity value in this submenu, press both
push buttons momentarily.

To scroll thru the submenus, press both buttons and HOLD.
Submenu mnemonics will start scrolling. Release both but-
tons when mnemonic desired is displayed. Screen will dis-
play to value of submenu item selected. To view another
value in the submenu press both buttons momentarily.
Screen will revert to Cord, the entry screen for the sub-
menus. — Repeat previous submenu actions.

2.2.2 Display Flags and Hold Mode. The transmitter
displays a flag on the LCD corresponding to the appro-
priate units.

When the transmitter is in hold output mode a flashing
flag will appear on the middle right hand side of the dis-
play and HoLd will flash periodically. The output will
remain at the last process value. To return the trans-
mitter to normal operation, scroll to holLd again and
release both buttons.

2.3 VALUE ADJUSTMENT. Selection of a menu item
that has a user-adjustable value will cause a numeric
display with the right-most digit flashing.

e Depressing and holding push button #1 will cause
the number flashing to increment upwards, looping
back to zero.

e Depressing push button #2 will shift the flashing
cursor to the next decade.

e Decimal position is shifted by pressing button #2 when
the left most digit is flashing under the 52 menu.
Decimal will start flashing. Change location by
pressing button #1.

e Select millisiemens/microsiemens flag by going
through decimal position sequence and then
pressing button #2. Flag will start flashing. Press
button #1 to position the flag on the proper
choice. Press button #2 once more and sensor
will return to the starting point to change values.
Press both buttons in momentarily to enter dis-
played value into memory.

NOTE
The autoranging feature on the 2081C/T wiill
make decimal point setting and engr. unit settings

To exit the submenu, press both push buttons and hold. unnecessary.
Display will start scrolling thru the main menu items or

take no action for 60 seconds and the display will default

to the conductivity reading.

MAIN MENU DISPLAY SUBMENU * Press and hold both buttons auto
HP —m e —— Cond  Conductivity value scrolls through main menu and
Std  Standardize Conductivity Fct  Cell factor submenu.
hold  Initiate and remove hold output mode curm Output in mA e Release buttons to select item.
-0-  Zero sensor Iogp dio  Output in % of full scale e Push button #1: Press and hold
Ltel 4 mA range point dt Temperature, °C auto scrolls diaits
HC 20 mA range point dF Temperature, °F gls.

CELL  Cell constant T~ Absolute conductivity * Push button #2: Press and hold

tRdJ  Standardize temperature, °C

At Automatic temperature compensation
SLP  Electrode slope (mV/pH)

£P 1 Calibration point one

£P2  Calibration point two

Figure 3-1. Menu Description

auto shifts decades.

¢ Enter a value: Depress both but-
tons briefly.
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SECTION 3.0
RANGE CONFIGURATION

SECTION 3.0 RANGE CONFIGURATION

3.1 GENERAL. The conductivity range of the transmit-
ter depends upon the sensor used. Table 3-1 can be
used to determine ranges available with the sensor
used. As shipped from the factory, 4 mA represents 0

B. Full Scale (20 mA) H. C

1.

Depress and hold both push buttons. The display
will begin to auto scroll.

siemens and 20 mA represents 2 siemens. The value 2. Release both keys when H C is displayed. The
displayed for these output currents are user selec- present 20 mA conductivity value in memory will
table. To change the displayed readings in siemens for be displayed with the last digit flashing.
4mA and 20mA proceed: 3. Depress and hold push button #1 (scroll) and #2
A. Output Zero (4 mA) Ll (shift) as needed to display the desired conductiv-
ity value.
1. Depress and hold both push buttons. The display ) .
will begin to auto scroll. 4. Enter the value. into memory by dfepressmg bqth
o push buttons briefly. The display will return to dis-
2. Release both keys when LcoC is displayed. The playing the present conductivity value.
present 4 mA conductivity value in memory will be
displayed with the last digit flashing. NOTE
For a reverse output, enter the higher value
3. Depress and hold push button #1 (scroll) and #2 - v 'pu '9,’_ val
: : . i for LoC, and the lower value for Hi C.
(shift) as needed to display the desired conductiv-
ity value.
4. Enter the value into memory by depressing both
push buttons briefly. The display will return to dis-
playing the present conductivity value.
TABLE 3-1
SENSORS USED WITH MODEL 2081 CONDUCTIVITY
Conductivity Sensor 142 142 140 140, 141
Model Number 400 150,400 | 141 150 150, 400 401 222 225 226 228
Cell Constant** 0.01 0.1 0.2 0.5 1.0 10.0 * 3.0 1.0 3.0
Min. Range 1 2 4 10 20 200 500 250 50 250
Max. Range 200 2,000 4,000 | 10,000 20,000 200,000 | 2,000,000 | 2,000,000 | 1,000,000 | 2,000,000
FULL SCALE MICROSIEMENS/cm

* 1 in. diameter = 6.0, 2 in. diameter = 4.0 (Typical)

** Typical

TABLE 3-2. Measurement Ranges

Type Maximum Switch
Sensor Range Setting
Toroidal | Below 400,000uS x Cell Constant |Both “Lo”

Above 400,000uS x Cell Constant |Both “Hi”
Contacting | Below 4,000uS x Cell Constant  |Both “Lo”
Above 4,000uS x Cell Constant Both “Hi”
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START-UP AND CALIBRATION

SECTION 4.0 START-UP AND CALIBRATION

4.1 GENERAL. A sensor must be wired to the trans-
mitter for calibration. See the appropriate sensor man-
ual for additional instructions relating specifically to the
sensor.

4.2 TEMPERATURE CALIBRATION. For the most
accurate temperature compensation, the temperature
reading may need adjusting. The following steps
should be performed with the sensor in a grab sample
or process of known temperature.

NOTE
Calibrate at or near the process tempera-
ture for greatest accuracy.

1. Scroll through the menu items. Press and hold
both push buttons simultaneously.

2. When tRdY, is displayed, release both buttons. The
display will show the present temperature value in
degrees Celsius with the last digit flashing. The
tenths digit will alternate between a value and °C.

3. Compare the displayed reading with a calibrated
temperature reading device. If the reading
requires adjustment, proceed to step 4. Other-
wise, depress both push buttons briefly to accept
the displayed value.

4. Depress and hold push buttons #1 (scroll) and #2
(shift) as needed to display the desired tempera-
ture value.

5. Enter the correct value into memory by depressing
both push buttons briefly. The display will return to
displaying the present conductivity value.

4.3 ENTERING THE CELL CONSTANT. The first time
the analyzer is calibrated and any time there is a sen-
sor change, the sensor cell constant must be entered
into memory. Entering a cell constant into memory will
reset the cell factor Fct to 1.0 and will initiate the ana-
lyzer. The cell factor gives an indication of sensor foul-
ing or coating. Refer to Section 6.0.

NOTE
The cell constant (K) will be found on the
sensor label (i.e. K = 3.04, K =1.00) locat-
ed on the cable. For Models 140, 141, and
142. The cell constant is shown on the
junction box label. (For the Model 222 the
label is on spindle).

1. Scroll through the menu items. Press and hold both
push buttons simultaneously.

2. When [ELL, is displayed release both buttons. The
display will show the cell constant in memory with
the right most digit flashing.

3. Press and hold buttons #1 (scroll) and #2 (shift) as
needed to display the correct cell constant.

4. Enter the correct value into memory by briefly
pressing both push buttons simultaneously. The
display will return to displaying the present con-
ductivity value.

4.4 ZEROING THE SYSTEM. The transmitter must
calibrate the zero point before the sensor is placed into
the process solution.

CAUTION
DO NOT PLACE THE SENSOR IN THE
PROCESS. The sensor must be placed
into solution only after performing a system
zero.

1. Assure that the sensor is properly wired and out of
process (in air).

2. Scroll through the menu items. Press and hold
both push buttons simultaneously.

3. When -0-, is displayed, release both buttons. The
transmitter will calculate the loop zero point. This
takes about 10 to 20 seconds. -0- will flash on the
display while the transmitter is calibrating. The dis-
play will return to displaying conductivity when the
zero calibration is complete.

4. Place the sensor in solution and proceed with the
system calibration.

4.5 INITIAL LOOP CALIBRATION. Please read the
entire calibration section before proceeding to deter-
mine the best calibration procedure. Also, please
check the appropriate sensor manual’s calibration sec-
tion for any specific instructions.

19



MODEL 2081C/T

4.5.1 Two Point Calibration - Process temperature
slope not known. Recommended procedure for the ini-
tial calibration if the process temperature slope is not
known. If any of the steps below are impossible or
impractical to perform, refer to alternate Section 4.5.2.

1. Obtain a grab sample of the process to be meas-
ured.

2. Determine the sample’s conductivity using a cali-
brated instrument or portable analyzer. The instru-
ment must be able to reference the conductivity to
25°C, or the solution must be measured at 25°C.
Record the reading.

NOTE
The transmitter must be in hold or off line.

3. Immerse the measuring portion of the sensor in
process solution. (Model 222 users should refer to
the sensor’'s manual for special instructions). The
sensor body must be held away from the bottom
and sides of the sample’s container at a distance at
lease the diameter of the sensor.

Shake the sensor to ensure that no air bubbles are
present.

4. Adjust the sample’s temperature to either the nor-
mal high or normal low process temperature. (To
raise the sample’s temperature, a hot plate with
stirrer may be used. To lower the sample temper-
ature, place the grab sample’s container in an ice
bath or let it slowly cool down).

5. Allow the sensor to acclimate to the sample temper-
ature. (The temperature reading should be stable).

6. Scroll through the menu items. Press and hold
both push buttons simultaneously.

7. When tF | is displayed, release both buttons. The
display will show the conductivity value in memo-
ry with the right most digit flashing.

8. Depress and hold buttons #1 (scroll) and #2 (shift)
as needed to display the grab sample’s conductiv-
ity value at 25°C as noted in step 2.

9. Enter the correct value into memory by briefly
depressing both push buttons simultaneously. The
display will return to displaying the present con-
ductivity value.

10. Adjust the sample’s temperature to the process’s
other normal temperature extreme.

11. Allow the sensor to acclimate to the sample tempera-
ture. (The temperature reading should be stable).

SECTION 4.0
START-UP AND CALIBRATION

12. Scroll through the menu items. Press and hold both
push buttons simultaneously.

13. When P2 is displayed, release both buttons. The
display will show the conductivity value in memo-
ry with the right most digit flashing.

14. Depress and hold buttons #1 (scroll) and #2 (shift)
as needed to display the grab sample’s conductiv-
ity value at 25°C as noted in step 2.

15. Enter the correct value into memory by briefly
depressing both push buttons simultaneously. The
display will return to displaying the present con-
ductivity value.

The analyzer then calculates the true cell constant and
the processes temperature slope, then returns to read-
ing conductivity.

The temperature slope of the process can now be read
by selecting SLP from the menu.

The sensor may now be installed in the process.

NOTE
If the 2081 was placed in hold, be sure to
remove it from hold after the sensor is on line.

4.5.2. Single Point Calibration - Process Temp-
erature Slope Known. This is the recommended proce-
dure for the initial calibration if the temperature slope of
the process is known. If you do not know the exact
temperature slope value, but wish to approximate it,
refer to the following guide.

Acids: 1.0 to 1.6%/°C
Bases: 1.8 t0 2.2%/°C
Salts: 2.2 t0 3.0%/°C
Water: 2.0%/°C

1. Scroll through the menu items. Press and hold both
push buttons simultaneously.

2. Release both buttons simultaneously when SLF is
displayed. The slope value in memory will display
with the right most digit flashing.

3. Depress and hold buttons #1 (scroll) and #2 (shift)
as needed to display the desired temperature
slope value.

4. Enter the correct value into memory by briefly
depressing both push buttons simultaneously. The
display will return to displaying the present con-
ductivity value.
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5. Obtain a grab sample of the process to be meas-
ured.
NOTE
Be sure the transmitter is in Hold or Off-Line.

6. Determine the sample’s conductivity using a cali-
brated instrument or a portable analyzer. The
instrument must be able to reference the conduc-
tivity to 25°C, or the solution must be at 25°C.
Write down the reading. Ensure that the analyzer
is in hold.

7. With the sensor in sample, depress and hold both
push buttons simultaneously to enter the transmit-
ter menu. The transmitter will auto scroll through
the menu items. Release both push buttons when
Std is displayed. The conductivity value will dis-
play with the right most digit flashing.

8. Depress and hold buttons #1 (scroll) and #2 (shift)
as needed to display the conductivity value noted
in step 5. Depress both push buttons simultaneously
to accept this value. The transmitter will then calcu-
late the proper cell constant.

NOTE
Return transmitter to normal operation from
Hold.

4.6 ROUTINE STANDARDIZATION. The sensor should
be standardized in-line routinely if it is suspected that the
process might degrade or coat the sensor. After the ini-
tial calibration, each time a standardization is performed
the cell factor Fct is changed. Refer to Section 4.3 for a
description of the cell factor.

To perform a standardization do the following:

1. Take a grab sample which is as close to the sensor
as possible. Record transmitter reading.

2. Determine the sample’s conductivity using a cali-
brated instrument or a portable analyzer. The
instrument must be able to reference the conduc-
tivity to 25°C, or the solution must be at 25°C.
Record the reading.

3. Note any change in the 2081’s present reading
from first reading recorded in Step 1. Add this
change (either + or —) to the calibrated instruments
value. Record this figure.

4. Scroll through the menu items. Press and hold both
push buttons simultaneously.

5. Release both push buttons when Std is displayed.
The conductivity value will display with the right most
digit flashing.

SECTION 4.0
START-UP AND CALIBRATION

6. Depress and hold buttons #1 (scroll) and #2 (shift)
as needed to display the conductivity value noted
in step 3.

Depress both push buttons simultaneously to
accept this value.

The transmitter will then calculate the proper cell
factor.

7. Depress both push buttons simultaneously and
release when d 5P is displayed.

Depress both push buttons again and release
when Fct is displayed.

Note this value to determine a sensor mainte-
nance schedule.

4.7 HOLD MODE FOR MAINTENANCE. Before per-
forming maintenance of the sensor, or buffer checks, the
transmitter should be placed in the Hol.d mode. This mode
of operation maintains the output current at the last
process value. To initiate HolL.d mode:

1. Depress and hold both push buttons simultaneously
until Hol_d is displayed on the screen.

2. Release both buttons.
a. The Hold flag will flash, and
b. The display will show HoLd every two seconds
to confirm the hold status.
To place the transmitter back into normal operation,
(remove from HalLd mode):

1. Depress and hold both push buttons simultan-
eously until HoLd is displayed on the screen.

2. Release both buttons.
a. The HOLD, flag will stop flashing.

b. The display will stop showing HolLd every two
seconds.

c. The transmitter output current will return to
normal operation.

4.8 SENSOR MAINTENANCE. Always calibrate after
cleaning or repair of the conductivity sensor.

Always place transmitter into the HaLd mode of opera-
tion while performing any maintenance to the sensor to
avoid loss of process control.

Always return transmitter to normal operation after
installing the sensor back into the process.
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SECTION 5.0
KEYBOARD SECURITY

SECTION 5.0 KEYBOARD SECURITY

5.1 PUSH BUTTON SECURITY. This feature disables 5.2 FAULT MODE SELECTION This feature allows the
the dual push buttons on the transmitter to prevent  user to select the desired mA output during a system
accidental or unauthorized changes to the calibration  disabling fault condition.

and configuration. HART communication is not affected
by this change. Perform the following steps to disable o QAU-“ON . .
the push buttons. See Figure 5-1 for jumper locations The circuit board is electrostatically sensitive.

on CPU board.

Replace the jumper to enable push button operation.

CAUTION
The circuit board is electrostatically sensitive.
Be sure to observe handling precautions for
static-sensitive components.

Remove the display side cover.

For easy access, the electronics assembly may be

removed by pulling the assembly straight out.

Remove jumper JP4 from the CPU board. To pre-
vent misplacing the jumper, slide it back onto one CAUTION

post only.

Replace the display side cover.

CAUTION
A minimum of seven cover threads must be
engaged in order for the transmitter to meet
explosion-proof requirements.

Be sure to observe handling precautions for
static-sensitive components.

Remove the display side cover.

2. For easy access, the electronics assembly may be
removed by pulling the assembly straight out.

3. JPS3's Fault Mode Selection
Jumper on both posts: below 4.0 mA
Jumper on one post: above 20.0 mA
4. Replace the display side cover

A minimum of seven cover threads must be
engaged in order for the transmitter to
meet explosion-proof requirements.

us

LN

JP4 J
SECURITY
SELECTOR

JP1 & JP3 JP4

p RP2

3

®
Yoy @

b u 0000000000000 O0 ‘
P‘JP 48 A
v o] |
oo ‘ EBEB 3 NOTE:
n D000C000000000 3 o JP1 and JP3 shown with
. jumpers in open (store)
@] 00 position.
\JPZS
FAULT MODE
SELECTOR
MAJORITY OF COMPONENTS
NOT SHOWN DWG. NO. REV.

FIGURE 5-1. Jumper Locations

40208109 A
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SECTION 6.0
DIAGNOSTICS AND TROUBLESHOOTING

SECTION 6.0 DIAGNOSTICS AND TROUBLESHOOTING

6.1 GENERAL: The Model 2081C/T Transmitter auto-
matically searches for fault conditions that would
cause an error in the measurement. If such a condition
exists, the 2081C/T transmitter will flash a diagnostic
message. If more that one fault exists, the display will
sequence through the diagnostic messages.This will
continue until the cause of the fault has been correct-
ed.

Troubleshooting is easy as 1,2,3. ..

Step 1 Look for a diagnostic fault message on the display
to help pinpoint the problem. Refer to Table 6-1 for
an explanation of the message and a list of the pos-
sible problems that might have triggered it.

Step 2 Refer to the Quick Troubleshooting Guide,
Table 6-4 for common loop problems and the
recommended actions to resolve them.

Step 3 Follow the step-by-step troubleshooting
approach offered in Section 6.2 to diagnose
less common or more complex problems.

In addition, a theory of operation explanation is offered
in section 7.0 for those that may want a more detailed
understanding of the instrument.

NOTE
During fault conditions the output of the
transmitter is determined by the placement
of Jumper JP3 on the CPU board.

1. JP3 in place (shorted across both pins) Output
driven below 4 mA.

2. JP3on one pin only - Output driven above 20 mA.
6.1.1 Diagnostic Messages. Table 6-1 lists the fault

displays, describes the meaning of each and lists
some appropriate corrective actions for each.

TABLE 6-1. Diagnostic Messages

Display Description Corrective Action
Adc - FAL Transmitter electronics failure Turn power off, wait one minute, and power on.
Replace stack.
5-5- - rnSE | Conductivity value outside 4-20 Check Sensor cell constant and measurement range.
mA range points. Return conductivity to within range, or replace sensor.
S-S5~ - FR L | Sensor failure or A-D failure Replace sensor. Replace stack.
EEAP - Lo Temperature too low or RTD shorted Check wiring, calibrate temperature, bring sensor within temperature
specifications, replace stack, replace sensor. Note: if in manual temp
mode, RTD or appropriate resistor must be in place. See Table 6-2.
SLP - FAL Invalid temp. slope calculated. Tum power off and on.
Did not accept entry. Repeat temp. slope calibration procedure. (Must be
performed at 2 different process temperatures.)
-0- FAL Too much resistance is sensed to Check wiring.
zero (over 1Meg). Did not accept entry. Verify sensor is in air during sensor 0: Not partially submerged.
Skd - FRIL Entered conductivity value is unacceptable Conductivity calibration failed: verify conductivity standard or
(+-15°C). grab sample.
Temp. calibration failed: verify temp at the sensor: allow
20 minutes for stabilization.
LooP - ~r3E Conductivity value is outside of the present Bring conductivity back into the programmed range.
Lo and Hi range setpoints. Re-adjust Lo and Hi range setpoints.
Flashes You have attempted to enter a value that Verify the attempted procedure’s instructions.
&R exceeds the allowable software. Check standard or instrumentation used.
FAEL The transmitter recognizes that its Check wiring
electronics have malfunctioned Tum power off and on.
Replace electronic stack.

NOTE: Some of the fault codes can be cleared by cycling the power off and on.
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6.1.2 Temperature Compensation. Table 6-2 (below)
is a reference of RTD resistance values at various tem-
peratures. These are used for test and evaluation of
the sensor.

NOTE
Ohmic values are read across the RTD ele-
ment and are based on the manufacturer’s
stated values (+/- 1%). Allow enough time
for the RTD element to stabilize to the sur-
rounding temperature.

Table 6-2. Resistance Values (Temperature)

Temperature Resistance
0°C 100.00 Ohms
10°C 103.90 Ohms
20°C 107.90 Ohms
30°C 111.67 Ohms
40°C 115.54 Ohms
50°C 119.40 Ohms
60°C 123.24 Ohms
70°C 127.07 Ohms
80°C 130.89 Ohms
90°C 134.70 Ohms
100°C 138.50 Ohms

6.2 CONTACT CONDUCTIVITY MODE BENCH
CHECK: Sensor simulation may be used to check the
operation of the model 2081C/T. See Figure 6-1 for
wiring diagram to perform analyzer check.

CAUTION
Do not use over 55 volts to check the loop.
Damage to the transmitter may result.

Set up transmitter as shown in Figure 6-1.

Simulate a conductivity value by choosing a typi-
cal resistance value from Table 6-3 and entering
this resistance value into the decade box.

TABLE 6-3. Resistance Values (Conductivity)

Simulate Full Scale | Resistance Value
Conductivity Of: To Use:

20 microsiemens 50,000 ohms

200 microsiemens 5,000 ohms

2000 microsiemens 500 ohms

20,000 microsiemens 50 ohms

10.

1.

12.

13.

SECTION 6.0
DIAGNOSTICS AND TROUBLESHOOTING

NOTE
Chart assumes a cell constant of 1.0.
Therefore, Resistance = 1/Conductivity.

Apply power to the Loop.
Set the CELL constant to 1.00.

Set the Atc to USE-. Enter the user value of 25° C.
(This eliminates temperature condition.)

Remove one test lead from the resistance decade
box to simulate 0.00 Microsiemens.

Select the zero function -0- from the Level 1
menu.

The display will flash -C- while the unit zeros.

Reconnect the test lead to the decade box to sim-
ulate full-scale conductivity.

If calibrated, the display should read close to the
full-scale conductivity value.

Scroll to 5:d and enter the desired full-scale con-
ductivity value

Check half-scale reading by doubling the resist-
ance value entered into the decade box.

The transmitter conductivity circuitry is operating
correctly if it will zero, read the full-scale and half-
scale conductivity values.
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6.3 TOROIDAL CONDUCTIVITY MODE BENCH
CHECK: Sensor simulation may be used to check the
operation of the Model 2081C/T. See Figure 6-2 for
wiring diagram to perform analyzer check.

CAUTION
Do not use over 55 volts to check the loop.
Damage to the transmitter may result.

Set up transmitter as shown in Figure 6-2.

2. Simulate a full scale conductivity value by choos-
ing a typical resistance value from Table 6-3 and
entering this resistance value into the decade box.

TABLE 6-3. Resistance Values (Conductivity)

Simulate Full Scale | Resistance Value
Conductivity Of: To Use:
20 microsiemens 50,000 ohms
200 microsiemens 5,000 ohms
2000 microsiemens 500 ohms
20,000 microsiemens 50 ohms
NOTE

Chart assumes a cell constant of 1.0.
Therefore, Resistance = 1/Conductivity.

3. Apply power to the Loop.
Set the [ELL constant to 1.00.

Set the Atc to USE-. Enter the user value of 25° C.
(This eliminates temperature correction.)

10.

1.

12.

13.

SECTION 6.0
DIAGNOSTICS AND TROUBLESHOOTING

Remove one test lead from the resistance decade
box to simulate 0.00 Microsiemens.

Select the zero function -3- from the Level 1
menu.

The display will Flash -2- while the unit zeros.

Reconnect the test lead to the decade box to sim-
ulate full-scale conductivity.

If calibrated, the display should read close to the
full-scale conductivity value.

Scroll to 5:d and enter the desired full-scale con-
ductivity value.

Check half-scale reading by doubling the resist-
ance value entered into the decade box.

The transmitter conductivity circuitry and the sen-
sor are operating correctly if it will zero, read the
full-scale and half-scale conductivity value. If not,
refer to the appropriate sensor instruction manual
to perform tests on the toroidal sensor. If the sen-
sor tests O.K, then replace the transmitters elec-
tronic stack.

6.4 SYSTEMATIC TROUBLESHOOTING.

Not all problems that you encounter will be typical. If
you are unable to resolve your problem using the
Quick Troubleshooting Guide, Table 6-4, then try the
step-by-step approach offered in Figure 6-3.
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2081C INTERFACE BOARD

$2 53154 S5 SWITCHES IN
O | W T CONTACT
24vDC & " Di POSITION “C’
o4 g - TR ( CONTACT }
RESISTOR
1104
[ T.C. SIMULATION )
25°C
12917068 7 6 5 4 3 2 1
OO TCLDDDOD
RESISTANCE
DECADE
BOX
BWG. NO. REV.

40208113 B

FIGURE 6-1. Bench Check (Contact Sensor)

2081 T INTERFACE BOARD

SWITCHES IN
o TOROIDAL
24vVDC POSITION"T”

O { INDUCTIVE }
REg :_: SCT:SECE PO BDDEDDPDDDD
BOX \\',/

/
DWG. NO. REV.

40208113 B

FIGURE 6-2. Bench Check (Toroidal Sensor)
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SECTION 6.0
DIAGNOSTICS AND TROUBLESHOOTING

TABLE 6-4. Quick Troubleshooting Guide

SYMPTOM PROBLEM ACTION
Fct below 0.5 or above 2.0. 1. Old or coated sensor. 1. Clean or replace glass electrode.
Actual range determined by user. 2. A preceding standardization was incorrect.
Value locks up (no change of 1. Incorrect wiring. 1. Verify wiring.
reading in different standards). 2. Open sensor. 2. Perform sensor checks.
3. Replace sensor.

2081C/T value not the same as 1. Grab sample incorrect. 1. Re-evaluate sample technique and
grab sample of process. equipment.

2. Unclear what is correct. 2. Test with standard solution.

3. 2081C/T out of calibration. | 3. Recalibrate per start-up and calibration sections.

Fault Code EEAP-Lo, Or

EEAP-H

1. Incorrect wiring.

. Open or shorted RTD.
. Manual temperature
mode.

W N

w N

. Check wiring between the sensor and the

transmitter.

. Replace RTD or sensor.
. Appropriate resistor must be in place -

TB1-6 to 8. See Table 6-2.

Zero Conductivity reading.

. Sensor wired incorrectly.
. Solids coating sensor.
. Open wire in sensor.

. Repair wire connection.
. Clean sensor.
. Replace sensor.

Fault code ~~8E-L_00R.

—_ | WN =

. Process value is outside
4-20 mA range points.

- WN =

. Return process to normal. Check

grab sample.

Fault Code FHi L.

—_

.Range selection switches
S1 and S2 are set
incorrectly.

2. Defective PCB stack.

. Calculate the maximum low range value

and set the switches accordingly. See
Section 1.3.3.

. Reconnect power or if necessary,

replace PCB stack.

No output current.

—

. Defective PCB stack.
2. Incorrect wiring.

—

. Replace PCB stack.
. Check for short.

Low output current.

1. Circuit loading with excess-
sive resistance on output.

—

. consult output loading limits 2081C/T

specifications (1840 ohms max load).

Drifting or Unstable readings.

1. Air bubbles in process
affecting reading.

2. Electrical or grounding
interference.

. Mount sensor to decrease exposure to

air bubbles.

. Verify sensor works in a standard solu-

tion outside of the process.

. Verify near by vendor pumps are properly

grounded.

. Verify that sensor shield never touches

an Earth ground.

. Run sensor cable though grounded

metal conduit to reduce RFI effects.

Fault code "LOOP" flashing inter-
mittently with Conductivity and
output value.

1. Model 268 or other host
has set the output to a
specific value.

. Model 268 or other host can return

transmitter to normal operation.

Can't calibrate new sensor.

1. Wrong sensor for meas-
urement range.

2. Sensor incompatible with
analyzer.

. Verify that cell content is correct for the

measurement range.

. Verify sensor has a PT-100 temperature

compensator.

Transmitter won't
communicate.

1. Incorrect wiring.
2. Insufficient load resistance.

3. Electronics failure.

. Check wiring and model 268 connections.
. Verify minimum of 500 Ohm loop

resistance.

. Replace electronic stack.
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NOTE:
Before starting this procedure make ——>
sure that all wiring is correct.

Conductivity Measurement
Problem (in the process)

Remove sensor from process and
place sensor in air. Zero instru-
ment. Refer to Section 4.4.

NO
% YES
Place sensor in process and
standardize. Refer to Section 4.6
Y ¢
Check diagnostic YES Restart
messages < —> Analvzer
Refer to Table 6-1 y
A
Y NO %
Check T.S. Guide
Table 6-4 Remove sensor from process and
test in known conductivity solution
Y *
N ] Check for ground
Check wiring again loops and/or improp-
for short/open NO YES er installation
\
Verify transmitter
operation with bench Does problem
check procedures still exist?
Section 6.2 & 6.3 Y YES
Verify earth ground is not connect-
V ed to sensor shields
Refer to Sensor man- Y
ual for sensor checks Isolate sensor shield from any ground metal (conduit) |

Y

Consult service center |

FIGURE 6-3. TROUBLE SHOOTING FLOW CHART
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SECTION 7.0
THEORY OF OPERATION

SECTION 7.0 THEORY OF OPERATION

7.1 GENERAL: Conductivity is the conductance per
unit of length. The 2081C/T measures and calculates
conductivity using the relation ship I=GV. Where:

G = conductance,
V = the reference voltage, and,

| = the resultant current directly proportional to
conductance.

7.2. OVERVIEW: Refer to Figure 7-1 2081C/T Block
Diagram.

Power Supply: Power for the 2081C/T is derived from
the +12 to 55 volt DC loop power. This power is dropped
to a regulated +9 volts DC and maintained by com-
parison with the output of a 2.5 volt op-amp comparator.
The 9 volts DC is switched by a 28.8 KHz square wave
signal from the Oscillator across the center tapped pri-
mary of the drive transformer. This provides the raw 4.5
VAC for the 4.5 Volt DC power supply.

The 28.8 KHz square wave signal from the oscillator
also develops an AC at the secondary that is used to
drive a toroidal (or contacting) conductivity sensor.

When a contacting conductivity sensor is used this iso-
lates the 2081C/T electronics from the process, and
the AC signal also prevents polarizing of the fluid sur-
rounding a contacting conductivity sensor.

Oscillator: The 1.8432 MHz oscillator output is divided
down to provide:

1. a921.6 KHz CPU clock signal.

2 a460.8 KHz MODAC clock signal.

3 a57.6 KHz demodulator sample signal.
4. the 28.8 KHz transformer drive signal.

Input Signals: RTD and sensed cable line voltages
appear at an input to the Mux. These voltages are
converted to digital values by the A/D circuits, and stored
by the CPU. The CPU subtracts the unwanted cable volt-
age from the RTD voltage and uses these readings with
a reference voltage to calculate the sensor temperature.
This value is used to compensate the absolute conductiv-
ity using the temperature slope of the liquid, and can be
sent to the LCD to be displayed.

1. Sensors: This transmitter can be used with either
type of sensor. Contacting or Toroidal inductive).

+12 to 55 Volts

Loop Power &
HART Comm . Y Y
Drive Transformer
Conductivity . Pc;v;eé &l —» +9 Volts HART
Probe Out ;— : > Input Filter
(Toroidal or 2 KHz +4.5 Volts
contacting i Drive
Y
5 921.6 KHz (CPU Clock) DAC 41020
Osc. - 460.8 KHz (MODAC Clock) MODAC Ct'égem >
gpd Modem Sumrr?er
Dividerf——57.6 KHz (Sample)
> 28.8 KHz (Drive)
Receive
Transformer
Conductivity . Demodulate
Probe |
(Trgro?d; or é 3 Preamp & Auto-Zero > Disola
contacting) AN >| A/D |— CPU iy play
Mux Drivers
RTD source
PT + +
}1:3% Sense Line
ROM

* | I RTD return

Figure 7-1. Block Diagram
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Sensors: This transmitter can be used with either type
of sensor. Contacting or toroidal (inductive). Currents
developed by the conductivity probe through the
Receive Transformer are converted to a voltage and
amplified by the preamplifier block. This voltage is
demodulated (in the demodulate and auto-zero block)
in phase with the transmitter toroid resulting in a DC
voltage representing the absolute conductivity.

a. Contact Conductivity Probe. In the contacting sen-
sor, the area and distance between the two electrodes
determine a cell constant, the volume of fluid between
the electrodes acts as a resistor whose value
depends on the conductance of the fluid.

b. Toroidal Conductivity Sensor. Consists of two
independent transformers that have a common
turn, the path of the liquid. The transmitter toroid,
or driver, induces a voltage in the path of the liquid
which is the voltage across the toroid winding
divided by the number of turns in the winding. The
voltage times the conductance results in a current
that is proportional to the conductance. This cur-
rent is sensed by the receiver toroid. The current
out of this toroid is the current in the liquid loop
divided by the number of turns in its winding. The
result is | = G*V/(N1*N2), where:

N1 is the number of turns of the transmitter toroid.
N2 is the number of turns of the receiver toroid.

is the voltage across the receive transformer.
G is the conductance of the liquid loop.

| is the resultant current developed in the receiver
transformer by the receive toroid.

SECTION 7.0
THEORY OF OPERATION

HART communication signals. Super-imposed on the
4 to 20 mA current loop, are passed through the HART
Input filter (to reduce noise). This FSK signal is then
demodulate by the MODAC ASIC (Application Specific
Integrated Circuit) and sent on to the CPU via the
MODAC. A FSK signal is an AC signal, whose fre-
quency is shifted higher or lower depending on the
condition of the digital signal (High or Low), This
Frequency Shift Keying is mixed with the DC value of
the 4 to 20 mA signal, using Bell 202 protocol. This
communication conforms to the Rosemount HART
specification and may be used to configure and inter-
rogate the transmitter.

CPU: A 68HC11 micro controller computer chip contains
the central processing unit (CPU). This chip also contains
volatile Random Access Memory (RAM) and nonvolatile
Electrically Erasable Programmable Read Only Memory
(EEPROM). CPU instructions, however, are stored in an
external ROM. The CPU communicates with this external
ROM, Mux, Analog to Digital (A/D) converter, the two
push buttons on the side of the 2081C/T, and the Model
275 Smart Interface through the MODAC. It also controls
the display drivers,

When requested by the CPU the input signals from
either the Contacting or Toroidal sensor are zeroed
and scaled between user supplied setpoints to deter-
mine what the proportional current value of the 4 to 20
mA loop should be. This value is sent to control the
Digital to Analog Converter (DAC) in the MODAC
ASIC. The MODAC also produces a weighted Pulse
Width Modulated output representing digital informa-
tion generated by the CPU to communicate with other
digital devices on the current loop. Both of these sig-
nals are sent to the current loop summer. The summer
then mixes this PWM signal with the current loop value
to produce the correct 4 to 20 mA output value for the
transmitter.

30



MODEL 2081C/T

SECTION 8.0
DESCRIPTION AND SPECIFICATIONS

SECTION 8.0 DESCRIPTION AND SPECIFICATIONS

e UTILIZES EITHER CONTACTING OR INDUCTIVE CONDUCTIVITY SENSORS to meet a

wide range of application requirements.

e FIELD MOUNTED TRANSMITTER ideal for central data processing and control.

e MEMBER OF THE ROSEMOUNT SMART FAMILY °.

e LOCAL, PUSH-BUTTON INTERFACE for convenient calibration and range adjustment.
e WEATHERPROOF, CORROSION-RESISTANT ENCLOSURE.

e CONTINUOUS DIAGNOSTICS drive the output to a jumper-selectable high or low value in

the event of a failure.

e HOLD OUTPUT MODE for manual control during sensor maintenance.

8.1 FEATURES

The Model 2081 C Smart Transmitters, with the appro-
priate sensor, are designed to continuously measure
contacting, toroidal, or conductivity in industrial and
municipal processes. These two-wire transmitters are
members of the Rosemount SMART FAMILY of instru-
ments, which are designed to communicate with the
hand-held Model 275 SMART FAMILY Interface and
any other hosts that support the HART® communica-
tions protocol. See Figure 8-1. The Model 2081 design
permits remote configuration, interrogation, testing,
and diagnostics.

The Model 2081 C features an easy-to-use, dual push-
button interface on the transmitter housing for local cal-
ibration and range adjustment. The LCD display indi-
cates the conductivity value as well as temperature,
current output value, range values, temperature slope,
and fault messages. Unauthorized adjustments may be
prevented by a jumper-selectable setting on a circuit
board. All functions are microprocessor based.

The isolated 4-20 mA output is continuously expand-
able over the measurement range, and may be dis-
played in either milliamps or percent of full scale. A hold
output function is available for manual control during
routine sensor maintenance. While in hold mode the
current output signal (refer to Table 1) will remain con-
stant at the last current value.

In the event of a failure, the transmitter diagnostic rou-
tine will drive the output below 4 mA or above 20 mA
(user selectable) in addition to displaying a fault code
on the transmitter. This routine alerts the user to errors
due to temperature slope, faulty temperature compen-
sation element, open wiring and transmitter electronics
failure. The transmitter will also go into a fault mode if
the conductivity value is outside the output range set-
tings.

With a two-point calibration, the transmitter automati-
cally calculates the temperature slope and the cell con-
stant. On-line standardization is easily accomplished
by simply entering the conductivity value of a grab sam-
ple into the transmitter. The transmitter uses a Pt100
RTD signal from the sensor to reference the conductiv-
ity reading to 25°C.

The Model 2081 C transmitter is designed to be weath-
erproof and corrosion resistant to meet NEMA 4X
(IP65) standards. An optional pipe or wall mounting
bracket is available.

The transmitter communicates via the HART® protocol,
which uses an industry standard BELL 202 frequency
shift keying (FSK) technique. Communication is
accomplished by superimposing a digital signal on top
of the 4-20 mA output signal. The Rosemount imple-
mentation of this technique allows simultaneous com-
munication and output without compromising loop
integrity.

The Model 2081 requires an external power supply
such as the Model 515 Isolated Power Supply or DC
loop power from a distributed control system. The
Model 515 Power Supply provides power for up to 10
transmitters. Two transmitters may be wired directly to
the power supply. For more than two transmitters, junc-
tion boxes are available, each accommodating wiring
for a maximum of ten transmitters.

Remote alarms with independently adjustable setpoints
and hysteresis are available in the Model 230A Alarm
Module. Contacts of the Model 230A may be specified
for high/low, high/high, or low/low operation.
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8.2 FUNCTIONAL SPECIFICATIONS

Output: Two-wire 4-20 mA with superimposed HART
digital signal.

Power Supply and Load Requirements: See Figure
8-1 below. A minimum loop resistance (load) of
250 ohms and minimum power supply voltage of
18 volts DC is required for digital communication.

Local Indication: Four digit LCD

Ambient Temperature: —30 to 70°C (—22 to 158°F)

Failure Mode Alarm: The analog signal will be driven
either below 4 mA or above 20 mA (user-selec-
table)

Transmitter Security: Security activation (by internal
jumper) prevents changes to the transmitter con-
figuration from the local interface.

Relative Humidity : 0-95%

Automatic Temperature Compensation: Pt100 RTD
0 to 200°C (32 to 392°F)

Enclosure: Weatherproof and corrosion-resistant,
explosion proof

EMI/RFI: EN-61326 c E
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8.3 PERFORMANCE SPECIFICATIONS

Range*: See Table 8-2

Output Scale: Zero Suppression: Up to 90% of full

scale

Span: From 10 to 100% of full scale
Accuracy: +0.5% full scale @ 25°C
Resolution: 0.1% full scale, 0.1°C
Repeatability: +0.25% full scale

Stability: 1%/ year at 25°C

Temperature Effect: 0.02% F.S./°C
Vibration Effect: +1.0% of F.S. per SAMA PMC
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* Not applicable for ultra pure water applications. See the
products data sheets for Model 3081C/81C or Model
1054B LC for these applications.

TABLE 8-1. Local Interface Functions

e Display output in mA/% of full
scale

* Hold output mode
e Set 4-20 mA output range

¢ Auto/manual temperature
compensation

* Two point calibration
e Standardize temperature

1500 * Display temperature in °C/°F » Standardize conductivity
1380 ohms * Input or display cell constant * Input or display temperature
1250 | maximum * Display cell factor slope
» Electronic zero * Display absolute conductivity
o 1000 |
£
© 750
-g Operating Region
3 s00 TABLE 8-2. Measurement Ranges
250 | Type Maximum Switch
Without HART Communicatit)/ Sensor Range Setting
012 1“8 2‘4 0 3‘6 i 424 Vdc Toroidal |Below 400,000uS x Cell Constant |Both “Lo”
Power supply voltage, Vdc maximum Above 400,000pS x Cell Constant |Both “Hi”
. Contacting | Below 4,000uS x Cell Constant  |Both “Lo”
FIGURE 8-1. Load/Power Supply Requirements Above 4,000uS x Cell Constant | Both “Hi”
Operating Ranges for Various Contacting Cells Constants (not to scale)
05kQ 2kQ 10kQ 100ke MO 10MQ 50MQ
.5kQ 5kQ 50kQ 500kQ 5MQ 20MQ
Resistivity
(Q-cm)
Conductivity
(uS/cm)
2,000uS 200pS 20uS 28 2uS .05uS
20,0004S 500uS 100pS 10uS 1uS AuS 0248
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8.4 PHYSICAL SPECIFICATIONS

Electrical Connections: 1/2 in. NPT.
Model 275 SMART FAMILY Interface connections
permanently fixed to terminal block. The terminal
block also has removable connectors for bare wire
sensor connections.

Housing: Epoxy-polyester painted over low
coppercast aluminum. BUNA-N O-rings on
cover.

Recommended Cable: Transmitter to power supply
two-wire, 18 AWG, shielded, Belden 8760 or
equal (Rosemount Analytical PN 9200001).

Weight/Shipping Weight: 2.18 kg/2.68 kg (4.8 Ib/5.9 Ib)

Hazardous Area Classification:

SECTION 8.0

DESCRIPTION AND SPECIFICATIONS

8.5 RECOMMENDED SENSORS:
(CONTACTING)

Model 140 Retractable Conductivity

Model 141/142 Insertion Conductivity
Model 150 Insertion/Submersion Conductivity

Model 400 Screw-In Low Conductivity
Model 401 Screw-In High Conductivity

INDUCTIVE

Model 222 Sensor

FULL SCALE
Minimum Maximum
0-500 pS/cm 0-2000 mS/cm

EM Certificati Model 226 Sensor  0-50 pS/cm
ertrication:

Type Class Div. Groups Model 225 Sensor 0-250 uS/cm
I.S. L [ ABCDEFG Model 228 Sensor 0-250 uS/cm
Dust/Ignition I, 1l | EFG
N.I. I 2 ABCD

CENELEC Certification*:

Contacting Conductivity-
I.S. EEXia IIC T5 (Tamb = 40°C) or
EEXia IIC T4 (Tamb = 70°C)
Toroidal Conductivity- |.S. same specifications
* user must specify sensor type in order to receive an
Intrinsically safe loop
CONTACTING SENSORS
Conductivity Sensor 142 142 140, 141 401-14
Model Number 400 150 150 402/403
402/403/404 | 400/402/403/404 400/402/403
Cell Constant 0.01 0.1 1.0 10.0

NOTE:

Not applicable for conductivity less than 10 mS/cm. For these applications, please

see product data sheets for Models 1054BLC, 1055C, or 3081/81C.

INDUCTIVE SENSORS

Conductivity Sensor
Model Number 226 228 225 222 (1in.) | 222 (2in.)
Cell Constant* 1.0 3.0 3.0 6.0 4.0
Minimum Range 50 250 250 500 500
Maximum Range 1,000,000 | 2,000,000 | 2,000,000 | 2,000,000 | 2,000,000

* Typical

FULL SCALE MICROSIEMENS/cm

0-1000 mS/cm
0-2000 mS/cm
0-2000 mS/cm
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8.6 ORDERING INFORMATION

Model 2081C/T conductivity Two-Wire Transmitter is compatible with both contacting and inductive conductiv-

ity sensors (indicate sensor type if known). It is housed in a NEMA 4X (IP65) weatherproof, corrosion-resistant
enclosure suitable for pipe mounting. Standard features include HART digital communications capability, LCD
digital display, isolated 4-20 mA output, and automatic temperature compensation.

MODEL
2081 HART SMART TWO-WIRE CONDUCTIVITY TRANSMITTER
Code Input (Required selection)
C Contacting Conductivity
T Toroidal Conductivity
Code Options
11 Stainless steel tag (specify marking)
Code Agency Approvals
67 FM approved, Intrinsically Safe (when used with approved sensor and safety barrier) and
explosion-proof, Contacting and Toroidal
69 CSA approved, Intrinsically Safe (when used with approved sensor and safety barrier) and
explosion-proof, Contacting and Toroidal
73 CENELEC approved, Intrinsically Safe (safety barrier required), Contacting and Toroidal
2081C/T 67 EXAMPLE

8.7 ACCESSORIES

PN DESCRIPTION RECOMMENDED SPARES
23419-00 PCB, 2081 LCD Display 1
23533-00 PCB, 2081 Interface

23421-02 PCB Stack, 2081C (CPU/Sensor loop and display) 1
23421-03 PCB Stack, 2081T (Sensor loop and display)

23519-00 Push Buttons, 2081, Kit 1
33197-00 Enclosure, Middle

2002518 Enclosure Cover, LCD Display Side

2002577 Pipe Mounting Bracket

2002603 O-ring Kit (Qty 2), Window

2002604 O-ring Kit (Qty 2), Enclosure 2
3002468 Enclosure Cover, Tall

9200001 Cable, 2 Conductor, 18 AWG, Shielded

9240008-00 Overlay, 2081pH LCD Display 1
9240864 Stainless steel tag (formerly Code -07)
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SECTION 8.0
DESCRIPTION AND SPECIFICATIONS

1 PROCESS VARIABLES---1 VIEW FLD DEV VARS- 1
| | 2
i 1 3
i 1
i 2 VIEW PV-ANALOG 1-- 1
1 | 2
| | 3
! I 4
| {
| 3 (view status)

I
2 DIAG/SERVICE--==maun 1 (view status)
2 (Loop test)
3 CALIBRATION-coouen- 1

B e v e e mm v e o v

|
1
t
!
|
1
{
|
i
t
t
i
!
|
t
I
t
I
I
t
{

(Trim analog output)

3 BASIC SETUP---ocoe-- 1 (Tag)
t 2 PV RANGE VALUES~-- 1
| l 2
i i 3
1 i 1
! I 5
| ! [
| !
| : 3 DEVICE INFORMATION 1
| 2
| 3
| 4
} s
i

4 DETATLED SETUP--w--- 1 SENSORS~-eemm—eman 1
i i 2
i | 3
{ | a
1 1 5
] l
| 2 SIGNAL CONDITION-~ 1
| | 2
1 i 3
I | 4
| { 5
l { &
i i
{ 3 OUTPUT CONDITION-- 1
| ! !
i { !
i ! }
! 1 2
| !
| §
| t
! |
t !
| 4 DEVICE INFORMATION 1
{ 2
I 3
1 4
I 5
|

5 REVIEW~-mocoomman o I SENSORS

2 QUTPUTS
3 DEVICE INFORMATION

(c)
(Terp}
(AC)

PV is}
V)

(PV % rnge)
PV AQ)

STANDARDIZE COND-- 1
2
3
4

INITIAL SETUP-----

W e

ADJUST TEMPERATURE

B WA e

(LRV)
(URV)

(PV Damp)
®v)

(PV % rage)
{Xxfer fun)

(Tag)
(Descriptor)
{Message)
{Snsr text)
(Date)

{Cell const)
{Cell factor}
(S1ope)

(Temp corp)
(Man. temp)

(LRV)

{URV)

(PV Damp}
(Pv)

(PV % rnge)
{Xfer fun)

ANALOG OUTPUT«~- == 1

w

HART OUTPUT-wwcuna 1

w e W

(Tag)
(Descriptor)
{Message)
{Snsr text)
(Date)

(Begin procedure)
(<)

(Cell const)
{Cell factor)

{Call const)
(Sensor zero)

TEMP SLOPE CAL---- 1 (Begin procedure)
2 (Slope)
3 ()
4 {Cell const)
5 {Cell factor)
(Begin procedure)
(Terp)
(Temp comp)
{Han. temp)
(PV AD)

(Loop test)

{Trim analog output)

(Pol1 addr)

{Temp unit)
{Burst option)
(Burst mode)

{Num resp preams)

FIGURE 8-2. MODEL 275 HART COMMUNICATION MENU TREE- MODEL 2081C
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SECTION 9.0
RETURN OF MATERIAL

SECTION 9.0 RETURN OF MATERIAL

9.1 GENERAL.

To expedite the repair and return of instruments, proper
communication between the customer and the factory
is important. Call 1-949-757-8500 for a Return
Materials Authorization (RMA) number.

9.2 WARRANTY REPAIR.

The following is the procedure for returning instru-

ments still under warranty:

1. Call Rosemount Analytical for authorization.

2. To verify warranty, supply the factory sales order
number or the original purchase order number. In

the case of individual parts or sub-assemblies, the
serial number on the unit must be supplied.

3. Carefully package the materials and enclose your
“Letter of Transmittal” (see Warranty). If possible,
pack the materials in the same manner as they
were received.

4. Send the package prepaid to:
Rosemount Analytical Inc., Uniloc Division
Uniloc Division

2400 Barranca Parkway
Irvine, CA 92606

Attn: Factory Repair
RMA No.
Mark the package: Returned for Repair
Model No. ____

9.3 NON-WARRANTY REPAIR.

The following is the procedure for returning for repair
instruments that are no longer under warranty:

1. Call Rosemount Analytical for authorization.

2. Supply the purchase order number, and make
sure to provide the name and telephone number
of the individual to be contacted should additional
information be needed.

3. Do Steps 3 and 4 of Section 9.2.

NOTE
Consult the factory for additional informa-
tion regarding service or repair.
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WARRANTY

Seller warrants that the firmware will execute the programming instructions provided by Seller, and that the Goods manufactured
or Services provided by Seller will be free from defects in materials or workmanship under normal use and care until the expira-
tion of the applicable warranty period. Goods are warranted for twelve (12) months from the date of initial installation or eighteen
(18) months from the date of shipment by Seller, whichever period expires first. Consumables, such as glass electrodes,
membranes, liquid junctions, electrolyte, o-rings, catalytic beads, etc., and Services are warranted for a period of 90
days from the date of shipment or provision.

Products purchased by Seller from a third party for resale to Buyer ("Resale Products") shall carry only the warranty extended by
the original manufacturer. Buyer agrees that Seller has no liability for Resale Products beyond making a reasonable commercial
effort to arrange for procurement and shipping of the Resale Products.

If Buyer discovers any warranty defects and notifies Seller thereof in writing during the applicable warranty period, Seller shall, at
its option, promptly correct any errors that are found by Seller in the firmware or Services, or repair or replace F.O.B. point of man-
ufacture that portion of the Goods or firmware found by Seller to be defective, or refund the purchase price of the defective por-
tion of the Goods/Services.

All replacements or repairs necessitated by inadequate maintenance, normal wear and usage, unsuitable power sources, unsuit-
able environmental conditions, accident, misuse, improper installation, modification, repair, storage or handling, or any other
cause not the fault of Seller are not covered by this limited warranty, and shall be at Buyer's expense. Seller shall not be obli-
gated to pay any costs or charges incurred by Buyer or any other party except as may be agreed upon in writing in advance by
an authorized Seller representative. All costs of dismantling, reinstallation and freight and the time and expenses of Seller's per-
sonnel for site travel and diagnosis under this warranty clause shall be borne by Buyer unless accepted in writing by Seller.

Goods repaired and parts replaced during the warranty period shall be in warranty for the remainder of the original warranty peri-
od or ninety (90) days, whichever is longer. This limited warranty is the only warranty made by Seller and can be amended only
in a writing signed by an authorized representative of Seller. Except as otherwise expressly provided in the Agreement, THERE
ARE NO REPRESENTATIONS OR WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, AS TO MERCHANTABILITY, FIT-
NESS FOR PARTICULAR PURPOSE, OR ANY OTHER MATTER WITH RESPECT TO ANY OF THE GOODS OR SERVICES.

RETURN OF MATERIAL
Material returned for repair, whether in or out of warranty, should be shipped prepaid to:

Emerson Process Management
Liquid Division
2400 Barranca Parkway
Irvine, CA 92606

The shipping container should be marked:
Return for Repair
Model

The returned material should be accompanied by a letter of transmittal which should include the following information (make a
copy of the "Return of Materials Request" found on the last page of the Manual and provide the following thereon):

Location type of service, and length of time of service of the device.

Description of the faulty operation of the device and the circumstances of the failure.

Name and telephone number of the person to contact if there are questions about the returned material.
Statement as to whether warranty or non-warranty service is requested.

Complete shipping instructions for return of the material.

a s~ w D=

Adherence to these procedures will expedite handling of the returned material and will prevent unnecessary additional charges
for inspection and testing to determine the problem with the device.

If the material is returned for out-of-warranty repairs, a purchase order for repairs should be enclosed.
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