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Remote Controlled HART® SMART™

Two-Wire pH/ORP Transmitter
ESSENTIAL INSTRUCTIONS
Read this page before proceeding!
Your purchase from Rosemount Analytical, Inc. has resulted in one of the finest instruments available for your particular
application. These instruments have been designed, and tested to meet many national and international standards.
Experience indicates that its performance is directly related to the quality of the installation and knowledge of the user in
operating and maintaining the instrument. To ensure their continued operation to the design specifications, personnel
should read this manual thoroughly before proceeding with installation, commissioning, operation, and maintenance of
this instrument. If this equipment is used in a manner not specified by the manufacturer, the protection provided by it
against hazards may be impaired.

• Failure to follow the proper instructions may cause any one of the following situations to occur: Loss of life; personal
injury; property damage; damage to this instrument; and warranty  invalidation.

• Ensure that you have received the correct model and options from your purchase order. Verify that this manual
covers your model and options.  If not, call 1-800-854-8257 or 949-757-8500 to request  correct manual.

• For clarification of instructions, contact your Rosemount representative.

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

• Use only qualified personnel to install, operate, update, program and maintain the product. 

• Educate your personnel in the proper installation, operation, and maintenance of the product.

• Install equipment as specified in the Installation  section of this manual. Follow appropriate local and national codes.
Only connect the product to electrical and pressure sources specified in this manual.

• Use only factory documented components for repair. Tampering or unauthorized substitution of parts and
procedures can affect the performance and cause unsafe operation of your process.

• All equipment doors must be closed and protective covers must be in place unless qualified personnel are
performing maintenance.

• If this equipment is used in a manner not specified by the manufacturer, the protection provided by it against
hazards may be impaired.

cauTion

if a 475 universal Hart® communicator is used with these

transmitters, the software within the Model 475 may require

modification. 

if a software modification is required, please contact your

local emerson process Management Service Group or

national response center at 1-800-654-7768.

Special condiTion for inTrinSically Safe uSe

The 5081 enclosure is made of aluminum alloy and given a

protective polyurethane finish; however, care must be taken

to protect it from impact, abrasion or friction with other

metal surfaces if located in zone 0.
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Specifications

General SpecificaTionS

Housing: Cast aluminum with epoxy coating. Type 4X

(IP65). Neoprene O-ring cover seals.

dimensions: 6.3 in. x 6.9 in. x 6.4 in. (160 mm x 175 mm

x 161 mm); diameter 6.1 in (155 mm) [see drawing on

page 6]

conduit openings: 3/4 in. FNPT

reference impedance: Transmitter accepts high imped-

ance (i.e. glass) reference electrodes as well as low imped-

ance (i.e. silver-silver chloride) reference electrodes. 

output: Two-wire 4-20 mA output with superimposed

HART digital signal.

Output can be programmed to go to any value between

3.8 and 22.0 mA to indicate a fault or hold condition.

response Time: Display reaches 95% of final reading

within 10 seconds.

Temperature Sensors: The following RTDs can be used

with the 5081-P pH/ORP transmitter:

3 and 4 wire Pt 100 RTDs

3 and 4 wire Pt 1000 RTDs

Transmitter can also be used with two-wire RTDs.

Temperature range: 5°F to 248°F (-15°C to 130°C)

local display: Two line LCD; first line shows process vari-

able (pH or ORP), second line shows temperature and out-

put signal. When triggered, fault and warning messages

alternate with temperature and output readings.

Process variable: 7 segment LCD, 0.8 in. (20 mm) high

Temperature/output: 7 segment LCD, 0.3 in. (7 mm) high

Display board can be rotated 90 degrees clockwise or

counterclockwise.

During calibration and programming, messages and

prompts appear in the temperature/output area.

power Supply and load requirements: See graph

below. A minimum loop resistance of 250 W and a mini-

mum power supply voltage of 18 Vdc is required for HART

communication. Maximum power supply voltage for intrin-

sically safe and explosion-proof operation is 42.4 Vdc.

Security: User selected security code prevents accidental

changes to program settings.

ambient Temperature: -4 to 149°F (-20 to 65°C)

relative Humidity: 0 to 95% (with covers sealed)

Storage Temperature: -22 to 176°F (-30 to 80°C)

eMi/rfi: Meets the requirements of EN-61326                                

HazardouS area claSSificaTion:

intrinsic Safety:
Class I, II, III,  Div. 1 
Groups A-G
T4  Tamb = 70°C

Exia Entity
Class I, Groups A-D
Class II, Groups E-G
Class III
T4 Tamb = 70°C

IECEx BAS 09.0159X
Ex ia IIC T4 Ga

0600  II  1  G
Baseefa03ATEX0099
EEx  ia  IIC  T4
Tamb = -20°C to +65°C

non-incendive: 
Class I, Div. 2, Groups A-D
Dust Ignition Proof
Class II & III, Div. 1, Groups E-G
Type 4X Enclosure

Class I, Div. 2, Groups A-D
Suitable for Class II, Div. 2, Groups E-G
T4 Tamb = 70°C

explosion-proof: 
Class I, Div. 1, Groups B-D
Class II, Div. 1, Groups E-G
Class III, Div. 1

Class I, Groups B-D
Class II, Groups E-G
Class III
Tamb = 65°C  max

ATEX

Sira mc070112/00



SpecificaTionS - pH

pH input range: 0 to 14 pH

Temperature input range: 5°F to 266°F (-15°C to 130°C)

output Scale expansion: Continuously expandable

between pH 0 and 14

accuracy at 25°c: ±0.01 pH

repeatability at 25°c: ±0.01 pH

resolution: 0.01 pH and 0.1°C or °F

Stability at 25°c: 0.25% per year

Temperature compensation: Automatic or manual

between 5°F to 266°F (-15°C to 130°C)

Solution Temperature compensation: Transmitter will

convert pH measured at any temperature to the pH at

25°C. Temperature coefficient is programmable between

-0.044 pH/°C and 0.028 pH/°C

calibration: Automatic two-point and manual two-point

buffer calibration. For automatic calibration, the transmit-

ter recognizes NIST, DIN 19266 and 19267, JIS 8802, BSM,

Merck, and Ingold buffers.
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SpecificaTionS - orp

orp input range: -1400 to 1400 mV

Temperature Input Range: 5°F to 266°F (-15°C to 130°C)

output Scale expansion: Continuously expandable

between -1400 and 1400 mV

accuracy at 25°c: ±1 mV

repeatability at 25°c: ±1 mV

resolution: 1 mV and 0.1°C or °F

Stability at 25°c: 0.25% per year
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Wiring

Wire sensor per Figure 1. Refer to the sensor instruction
manual for more details.

If your sensor has an integral preamplifier or you are using
a remote preamplifier, you will need to change the pream-
plifier location in the program menu. Please see Figure 14.
Select “trAnS” for integral preamplifier or “SnSr” for J-box
or sensor preamplifier.

fiGure 1. 5081-p wiring details

wirinG THrouGH a juncTion box wiTH
reMoTe preaMplifier
Wire sensor as shown in Figure 5. Refer to the sensor
instruction manual for more details.

wirinG THrouGH a juncTion box
Sensors with integral preamplifiers can be wired to the
analyzer through a remote junction box (PN 23550-00).
Wire the extension cable and sensor cable point-to-point.
Refer to the sensor instruction manual for more details.

power wirinG
For general purpose areas, wire power as shown in Figure 1.
For hazardous areas, please see hazardous area installation
drawings.

5081p-HT instruction Sheet
January 2015 LIQ_MAN_ABR_5081P-HT/Rev. M

NOTE: REF wire covered with
sleeving. To prevent depletion
of KCL if other wires touched,
remove sleeving before wiring
to TB-7.
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fiGure 3. wiring diagram — sensor with preamplifier

fiGure 2. exploded View of 5081-p

DWG. NO. REV.

45081P30 A
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wirinG THrouGH a juncTion box wiTH reMoTe preaMplifier
Wire sensor as shown in Figure 5. Refer to the sensor instruction manual for more details.

fiGure 5. wiring Through a junction box with remote preamplifier

fiGure 4. wiring diagram – sensor 381+ with preamplifier

DWG. NO. REV.

45081P28 A

DWG. NO. REV.

45081P29 A
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Installation

unpackinG and inSpecTion 
Inspect the shipping container. If it is damaged, contact the
shipper immediately for instructions. Save the box. If there
is no apparent damage, unpack the container. Be sure all
items shown on the packing list are present. If items are
missing, notify Rosemount Analytical immediately.

roTaTinG THe diSplay 
The 5081-P display can be rotated 90° left or right.
Disengage the cover lock and remove the front cover.
Remove the three screws holding the PCB stack and
gently lift the display board. Do not disengage the ribbon
cable between the display board and the CPU board.
Rotate the display. The black infrared sensor will be at
the top of the display.

inSTallaTion  See Figure 6.
1. Although the analyzer is suitable for outdoor use, do

not install it in direct sunlight or in areas of extreme
temperatures.

2. Install the analyzer in an area where vibrations and
electromagnetic and radio frequency interference are
minimized or absent.

3. Keep the analyzer and sensor wiring at least one foot
from high voltage conductors. Be sure there is easy
access to the analyzer. 

4. The conduit connections on the sides of the 5081-P
housing should be sealed to prevent moisture from
entering the enclosure.

5. The transmitter must not be mounted with both
conduit openings at the top.

fiGure 6. Mounting 5081-p

INCH

MILLIMETER
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fiGure 7. fMrc explosion-proof installation
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figure 8.  fM intrinsically Safe installation label



N
O

TE
S:

 U
N

LE
SS

 O
TH

ER
W

IS
E 

SP
EC

IF
IE

D

   
  T

H
IS

 D
O

C
U

M
EN

T 
IS

   
   

   
 C

ER
TI

FI
ED

 B
Y

R
EV

R
EV

R
EV

R
EV

R
EV

R
EV

    
   

   
 R

EV
ISI

O
NS

 N
O

T P
ER

M
ITT

ED
   

   
   

  W
/O

 A
G

EN
CY

 A
PP

RO
VA

L

FM
D

+
PH

SE
N

SO
R +

PH
SE

N
SO

R
PR

EA
M

P
(N

O
TE

 4
)

PH
SE

N
SO

R
W

IT
H

TC

TB
1-

 4  5  7 10

RE
C

O
M

M
EN

D
ED

 C
A

BL
E

4 
W

IR
ES

 S
H

IE
LD

ED
22

 A
W

G
, S

EE
 N

O
TE

 2

M
O

D
EL

50
81

-P
-H

T
X

M
TR

+
PH

SE
N

SO
R

 

PR
EA

M
P

(N
O

TE
 4

)

W
A

R
N

IN
G

 -

123
4

5

6

7

8

9

10

11

12
13 14 15 16

W
A

R
N

IN
G

 -
D

IS
C

O
N

N
EC

T 
PO

W
ER

 B
EF

O
RE

 S
ER

V
IC

IN
G

.

SU
BS

TI
TU

TI
O

N
 O

F 
C

O
M

PO
N

EN
TS

 M
A

Y
 IM

PA
IR

 IN
TR

IN
SI

C
 S

A
FE

TY
 O

R
SU

IT
A

BI
LI

TY
 F

O
R 

D
IV

IS
IO

N
 2

.

TO
 P

R
EV

EN
T 

IG
N

IT
IO

N
 O

F 
FL

A
M

M
A

BL
E 

O
R

 C
O

M
BU

ST
IB

LE
A

TM
O

SP
H

ER
ES

,

SA
FE

TY
 B

A
RR

IE
R

(S
EE

 N
O

TE
S 

1 
&

 9
)

SA
FE

TY
 B

A
RR

IE
R

(S
EE

 N
O

TE
S 

1 
&

 9
)

SA
FE

TY
 B

A
RR

IE
R

(S
EE

 N
O

TE
S 

1 
&

 9
)

SA
FE

TY
 B

A
RR

IE
R

(S
EE

 N
O

TE
S 

1 
&

 9
)

R
EC

O
M

M
EN

D
ED

 C
A

BL
E

PN
 9

20
02

73
 (

U
N

PR
EP

PE
D

)
PN

 2
36

46
-0

1 
PR

EP
PE

D
10

 C
O

N
D

, 2
 S

H
IE

LD
S,

 2
4 

A
W

G
.

SE
E 

N
O

TE
 2

 

FM
 A

PP
RO

V
ED

 P
RE

A
M

P
TH

A
T 

M
EE

TS
 R

EQ
U

IR
EM

EN
TS

O
F 

N
O

TE
 3

FM
  A

PP
R

O
V

ED
 P

RE
A

M
P

TH
A

T 
M

EE
TS

 R
EQ

U
IR

EM
EN

TS
O

F 
N

O
TE

 3

LO
A

D

LO
A

D

LO
A

D

LO
A

D

M
O

D
EL

50
81

-P
-H

T
X

M
TR

123
4

5

6

7

8

9

10

11

12
13 14 15 16

M
O

D
EL

50
81

-P
-H

T
X

M
TR

123
4

5

6

7

8

9

10

11

12
13 14 15 16

M
O

D
EL

50
81

-P
-H

T
X

M
TR

123
4

5

6

7

8

9

10

11

12
13 14 15 16

R
O

SE
M

O
U

N
T 

M
O

D
EL

 2
75

/3
75

/4
75

H
A

RT
 C

O
M

M
U

N
IC

A
TO

R 
R

EM
O

TE
TR

A
N

SM
IT

TE
R

IN
TE

R
FA

C
E 

FO
R

 U
SE

 IN
C

LA
SS

 I 
A

RE
A

 O
N

LY
(S

EE
 N

O
TE

 3
 A

N
D

 T
A

BL
E 

III
)

R
O

SE
M

O
U

N
T 

M
O

D
EL

 2
75

/3
75

/4
75

H
A

RT
 C

O
M

M
U

N
IC

A
TO

R 
R

EM
O

TE
TR

A
N

SM
IT

TE
R

IN
TE

R
FA

C
E 

FO
R

 U
SE

 IN
C

LA
SS

 I 
A

RE
A

 O
N

LY
(S

EE
 N

O
TE

 3
 A

N
D

 T
A

BL
E 

III
)

R
O

SE
M

O
U

N
T 

M
O

D
EL

 2
75

/3
75

/4
75

H
A

RT
 C

O
M

M
U

N
IC

A
TO

R 
R

EM
O

TE
TR

A
N

SM
IT

TE
R

IN
TE

R
FA

C
E 

FO
R

 U
SE

 IN
C

LA
SS

 I 
A

RE
A

 O
N

LY
(S

EE
 N

O
TE

 3
 A

N
D

 T
A

BL
E 

III
)

R
O

SE
M

O
U

N
T 

M
O

D
EL

 2
75

/3
75

/4
75

H
A

RT
 C

O
M

M
U

N
IC

A
TO

R 
R

EM
O

TE
TR

A
N

SM
IT

TE
R

IN
TE

R
FA

C
E 

FO
R

 U
SE

 IN
C

LA
SS

 I 
A

RE
A

 O
N

LY
(S

EE
 N

O
TE

 3
 A

N
D

 T
A

BL
E 

III
)

IN
FR

A
R

ED
 R

EM
O

TE
 C

O
N

TR
O

L 
U

N
IT

(R
M

T 
PN

 2
35

72
-0

0)
FO

R
 U

SE
 IN

 C
LA

SS
 I 

A
RE

A
 O

N
LY

U
N

SP
EC

IF
IE

D
PO

W
ER

 S
U

PP
LY

30
 V

D
C

 M
A

X
24

V
 T

YP

U
N

SP
EC

IF
IE

D
PO

W
ER

 S
U

PP
LY

30
 V

D
C

 M
A

X
24

V
 T

YP

U
N

SP
EC

IF
IE

D
PO

W
ER

 S
U

PP
LY

30
 V

D
C

 M
A

X
24

V
 T

YP

U
N

SP
EC

IF
IE

D
PO

W
ER

 S
U

PP
LY

30
 V

D
C

 M
A

X
24

V
 T

YP

IS
 C

LA
SS

 I,
 II

, I
II,

   
D

IV
IS

IO
N

 1
,

   
G

R
O

U
PS

 A
, B

, C
, D

, E
, F

, G
;

N
I C

LA
SS

 I,
   

D
IV

IS
IO

N
 2

,
   

G
R

O
U

PS
 A

,B
,C

,D
;

   
SU

IT
A

BL
E 

C
LA

SS
 II

,
   

D
IV

IS
IO

N
 2

,
   

G
R

O
U

PS
 F

 &
 G

;
   

SU
IT

A
BL

E 
C

LA
SS

 II
I,

   
D

IV
IS

IO
N

 2

10

5081p-HT instruction Sheet
January 2015 LIQ_MAN_ABR_5081P-HT/Rev. M

figure 9. fM intrinsically Safe installation (1 of 2)
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fiGure 10. fM intrinsically Safe installation (2of 2)
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figure 11. cSa intrinsically Safe installation label
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figure 12. cSa intrinsically Safe installation (1 of 2)
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figure 13. cSa intrinsically Safe installation (2 of 2)
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NOTES: UNLESS OTHERWISE SPECIFIED

1     MATERIAL:  AISI 300 SERIES STAINLESS STEEL .015 ± .005 THICK. MATERIAL
       TO BE ANNEALED & PASSIVATED. MAXIMUM HARDNESS BRINELL 190.

2.     NO CHANGE WITHOUT BASEEFA APPROVAL.

3.     ARTWORK IS SUPPLIED BY ROSEMOUNT ANALYTICAL.

E1

E2

O .125

R .254X

.120 ±.005 

.650 ±.015 

2.180 ±.005 

.140 ±.005 

.125 

1.30 ±.02 

2.56 ±.02 

2X FULL R

4     FINISH: SILKSCREEN BLACK EPOXY PAINT (BAKED).

DIRECTION OF NATURAL GRAIN

 

 

figure 14. aTex intrinsically Safe installation label
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infrared reMoTe conTroller (irc) –
key funcTionS

The infrared remote controller is used to calibrate and
program the transmitter and to display diagnostic

reSeT - Press RESET to end the current
operation and return to the main display.
Changes will NOT be saved. reSeT does
noT return the transmitter to factory
default settings.

cal - Press CAL to access the calibration
menu.

proG - Press PROG to access the program
menu.

diaG - Press DIAG to read diagnostic
messages.

Hold  - Press HOLD to access the
prompts used for turning on or off the
hold function.

arrow keyS - Use é and ê keys to
increase or decrease a number or to scroll
through items in a list. Use the ç or è
keys to move the cursor across a number.
A flashing word or numeral shows the
position of the cursor.

enTer - Press ENTER to move from a sub-
menu to the first prompt under the sub-
menu. Pressing ENTER also stores
changes in memory and advances to the
next prompt.

nexT - Press NEXT to advance to the next
submenu or to leave a message screen.

exiT - Press EXIT to end the current oper-
ation. Changes are NOT saved.

fiGure 15. infrared remote controller

messages. See figure below for a description of the
function of the keys.

Hold the IRC within 6 feet of the transmitter, and not more
than 15 degrees from the center of the display window.
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MENU

Sub-menu

PROmPT

Diag message

STarT-up confiGuraTion and
calibraTion — pH
The 20 mA output is factory set to 0-14 pH. To change it,
follow these steps:

1. Press PROG, ENTER.

2. Use the arrow buttons to enter the 4 mA value. Press
ENTER.

3. Use the arrow buttons to enter the 20 mA value.
Press ENTER.

4. Press RESET.

To perform a two-point buffer calibration, follow these
steps:

1. Place the pH sensor in the first buffer solution.

2. On the remote, press CAL, ENTER, ENTER.

3. Use the arrow buttons to select the correct buffer
value. Press ENTER.

4. Rinse the sensor and place it in the second buffer
solution. Press ENTER.

5. Use the arrow buttons to select the correct buffer
value. Press ENTER.

fiGure 16. Menu Tree for pH
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MENU

Sub-menu

PROmPT

Diag message

STarT-up confiGuraTion and
calibraTion — pH
The 4-20mA output is factory set to 0-14pH to change it,
follow these steps.

1. Press PROG.

2. Press NEXT three (3) times. diSplay is shown.

3. Press ENTER.

4. Press the up arrow button once to select ORP.

5. Press ENTER, RESET.

6. Press PROG, ENTER.

7. Use the arrow buttons to enter the 4mA value. Press
ENTER.

8. Use the arrow buttons to enter the 20mA value. Press
ENTER.

9. Press RESET.

To perform a one point standardization, follow these steps.

1. Place the ORP sensor in the ORP buffer solution.

2. On the Remote press CAL, ENTER, ENTER.

3. Use the arrow buttons to adjust the value.  Press
ENTER.

4. Press RESET.

fiGure 17. Menu Tree for orp
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5081-p diSplay Manual TexT MeaninG

CALIbrAtE CALIbrAtE Calibration menu

Std Std Standardize sensor

bF1 / bF2 bF1 / bF2 Buffer 1 / Buffer 2

SLOPE SLOPE Sensor slope

OUtPUt OutPut Output submenu

4 MA 4 MA Set 4 mA value

20MA 20MA Set 20 mA value

Hold HoLd Set hold current

FAULt FAULt Set fault current

dPn dPn Set output dampening

dIAGnoStic dIAGnoStic Diagnostic submenu

rOFFSt rOFFSt Reference offset

IMPtC IMPtC Glass impedance temperature compensation

GFH GFH Glass fault high

GWJH GWH Glass warning high

GFL GFL Glass fault low

GWJL GWL Glass warning low

CAL CAL [Factory use only]

rEF rEF Set high/low impedance reference

rFH rFH Reference fault high

rwjH rWH Reference warning high

rFl rFL Reference fault low

rwjL rWL Reference warning low

tEMP tEMP Temperature compensation submenu

tEMP tEMP Temperature units

tAUtO tAUtO Automatic temperature compensation

tMAn tMAn Manual temperature compensation

tYPE tYPE Measurement type (pH/ORP) 

diSPLAY diSPLAY Display submenu 

proGraM Menu MneMonicS
LIQ_MAN_ABR_5081P-HT

Rev. M
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