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815LT Submersible 

Smart Level Transmitter

General Instructions

These instructions provide 
information for installation, 
process connection, electrical connection, configuration, 
operation and maintenance of the 815LT Submersible Smart Level 
Transmitter. The 815LT consists of a field proven stainless steel 
pressure transducer and a reliable switching output. The housing 
features a stainless steel construction.

The 815LT is capable of powering long cable lengths. See Formula 
on page 3 for maximum loop resistance.

NOTE: If you suspect that an instrument is defective, contact the factory  

or the SOR® representative in your area for a return authorization 

number (RMA). This product should only be installed by trained and 

competent personnel.

Registered Quality System to ISO 9001

Design and 
specifications are 
subject to change 

without notice. 

For latest revision, go to 
SORInc.com.
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Before installing the transmitter, verify that the range stated on the transmitter label is 
suitable for the level (pressure) to be measured.

The 815LT is designed to be self-supporting in any plane when rigidly mounted by the 
pressure port (1/4” NPTF/1/2” NPTM process connection) under the removable nose cone. 
For rigid installation, thread the transmitter in place using the wrench flats provided.

The 815LT is designed to be supported by the shielded electrical cable when suspension 
mounted. If a rigid structure is not available, the SOR cable clamp accessory (P/N 9137-104, 
ordered separately) provides a means for suspension without damaging the cable.

Welding directly to the 815LT is not recommended as it may compromise the 

integrity of the seal. Applying welds to the transmitter is to be taken at your 

own risk and will void the factory warranty.

When mounting the transmitter, care must be taken to prevent the cable bending through a radius 
smaller than 2 inches. Failure to observe this precaution may result in damage to the cable internal 
vent tube. This may result in incorrect readings from the transmitter. Care must be taken to prevent 
water entering or foreign objects block ing the vent tube, either of which may result in a fault 
condition. Faults of this nature are not covered by the warranty.

Avoid mounting the transmitter near a heat source which is liable to overheat the instrument 
or cause a tempera ture gradient across it. If this is unavoidable, introduce a heat shield to deflect 
radiated heat and thus maintain the transmitter at a uniform temperature within the specified limits.

Although the operating temperature of the transmitter extends to below 32°F, fluids must not be 
allowed to freeze in the pressure port. Failure will occur due to the expansion of the frozen fluid in 
the contained volume of the pressure port causing gross overpressurization. A failure of this nature 
is not covered by warranty.

The transmitter should not be used as a step!

Installation
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Electrical Termination - 4-20 mA Output

Drawing 

0190359

Formula for determining 

maximum loop resistance

RL (MAX) = VSupply - 10V
              20mA

Flying leads are provided for connection to 
a terminal strip within a cabinet or a splice 
within an outlet box:

 Red (+) Loop Voltage: 10 to 36 VDC
 Black (–) Output: 4 to 20 mA

 Orange Switch Contacts:
 Yellow Normally Open Solid-State Relay
 
 Brown RS-485 (A)
 White RS-485 (B) 
 Blue (Used for 1-5 VDC Output) 
 Green         Earth Ground 
 Bare  Drain Wire - Connected to 
  Earth Ground (trimmed at factory)

}
}
}
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THIS DRAWING IS THE EXCLU
NO USE WHATSOEVER OF THE I

HEREON, NOR REPRODUCTION I
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TOLERANCES:
(UNLESS OTHERWISE SPECIF
FRACTIONS: ±1/64
DECIMALS: .XXX±.005 .XX±
ANGLES: ±1°
MACHINE FINISH: 63 RMS

Electrical Termination - 1-5 VDC Output

Drawing 

0190359

Flying leads are provided for connection to 
a terminal strip within a cabinet or a splice 
within an outlet box:

 Red (+) 10-36 VDC + Power Connection
 Black (–) Power Supply Ground

 Orange Switch Contacts:
 Yellow Normally Open Solid-State Relay
 
 Brown RS-485 (A)
 White RS-485 (B) 
 Blue (1-5 VDC Output) 
 Green         Earth Ground 
 Bare  Drain Wire - Connected to 
  Earth Ground (trimmed at factory)

}
}

Switch Operation

The 815LT switch output is a solid state, normally open relay that is rated to 30V, 
120mA. This switch can be configured nine different ways depending on your 
application requirements, as noted below.  Specific switch action can be requested 
at the time of order. In all nine configurations, the fail-safe state for the 815LT switch 
output will be open (i.e., if power is removed from the 815LT, the switch contacts will 
open automatically).  The 815LT has a 0.25% URL switch set point accuracy.

Switch Output Default – Mode 3 is the default configuration for the 815LT switch 
output.  In this mode the switch output is closed when the process pressure is within 
a user selectable range and open when the pressure is outside of these boundaries.  
This is designed for applications where there is a known acceptable operating pressure 
range. For example, the “window” could be set for an acceptable operating range of 
50PSI to 150PSI.  The 815LT switch output will be closed when the pressure being 
monitored is between 50 and 150 PSI.  If the pressure goes below 50PSI or above 
150PSI, the 815LT switch output will open (See

 
, page 5).

}
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 Windowed, Normally-Closed

The 815LT switch  Off
can be configured  Windowed, Normally-Open
nine different ways:  Windowed, Normally-Closed

 Single Point, Normally-Open (Close on Rise/Open on Fall)
 Single Point, Normally-Closed (Open on Rise/Close on Fall)
 PWM (Pulse Width Modulation), Pulsed Low
 PWM (Pulse Width Modulation), Pulsed High
 Dead Band, Normally-Open
 Dead Band, Normally-Closed

 Single Point, Normally-Open (Close on Rise/Open on Fall)

In this configuration, the switch output will be open when the process pressure 
is within a user selectable range and closed when the pressure is outside of these 
boundaries. This is designed for applications where there is a known acceptable 
operating pressure range.

 Windowed, Normally-Open

In this configuration, the switch output will be closed when the process pressure 
is within a user selectable range and open when the pressure is outside of these 
boundaries. This is designed for applications where there is a known acceptable 
operating pressure range.  

In this configuration, the switch output will be open for pressures less than the 
selected setpoint.  The switch output would then be closed for pressures greater 
than the setpoint. 
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In this configuration, the switch output will be closed for pressures less than the 
selected setpoint.  The switch output would then be open for pressures greater than 
the setpoint.  

 Single Point, Normally-Closed (Open on Rise/Close on Fall)

 Pulse Width Modulation -  Pulsed Lo  Pulse Width Modulation -  Pulsed Hi

The diagram above depicts an adjustable dead band. Dead band is the range through 
which an input can be varied without initiating an observable response. Dead band is 
usually expressed in percent of span. 

EXAMPLE: A 20% total dead band is applied to the setpoint of a monitored parameter. 
The relay will turn on and off as indicated in the graph above.

&  Dead Band
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RL > 250

The table below contains a short description of the four 815LT device variables.
Device Definition Table

Variables Value Default Unit

Primary Variable (PV) Pressure PSI

Secondary Variable (SV) Temperature Degrees Celcius

Tertiary Variable (TV) Loop voltage Volts

Feduciary Variable (FV) Dynamic n/a

Under normal operating conditions, the analog output signal of the 815LT will remain 
between 4mA and 20mA. In the event that the pressure goes beyond the normal 
operating range of the device or in a fault condition, the 815LT will indicate the 
condition on the 4-20 mA loop. The table below summarizes the 815LT loop current 
with the associated fault indication.

Fault Current Indication
Loop Current Description
3.6 mA Fault Indication (Configurable: 3.6 mA or 21.0 mA)
3.8 mA Low limit of output range
20.5 mA High limit of output range
21.0 mA Fault Indication (Configurable: 3.6 mA or 21.0 mA)

Device Variables and Fault Current Indicators

Configuration with HART Communicator

4-20 mA Output
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1-5 VDC Output

HART Commands

The following pages summarize all HART commands currently supported by the 815LT.

HART 
Command Description

Command Data Command Reply Data

Byte Description Byte Description

0 Read unique 
identifier Read only

0 Always 254

1-2 Device type code

3 Number of preambles

4 Universal command revision

5 Transmit-specific command 
revision

6 Software revision

7 Hardware revision

8 Device function flags

9-11 Device ID number

12 Minimum number of preambles

13 Maximum number of preambles
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HART 
Command Description

Command Data Command Reply Data

Byte Description Byte Description

0
(cont)

Read unique 
identifier Read only

14-15 Configuration change counter

16 Extended field device status

17-18 Manufacturer ID

19-20 Private label distributor code

21 Device profile

1 Read primary 
variable Read only

0 PV units code

1-4 PV

2

Read current/
voltage and 
percent of 

range

Read only

0-3 Current (mA) or voltage (V)

4-7 Percent of range

3
Read dynamic 
variables and 
loop current

Read only

0-3 "Current (mA) or voltage (V)

4 PV units code

5-8 PV

9 SV units code

10-13 SV

14 TV units code

15-18 TV

19 FV units code

20-23 FV

6 Write polling 
address

0 Polling address 0 Polling address

1 Loop Current Mode 1 Loop Current Mode

7 Read loop 
configuration Read only

0 Polling address

1 Loop Current Mode

8 Read dynamic 
variable class Read only

0 PV class

1 SV class

2 TV class

3 FV class

9
Read device 

variables with 
status

0 Device variable 
code slot 0 0 Slot 0: Device variable code

1 Device variable 
code slot 1 1 Slot 0: Device variable class

2 Device variable 
code slot 2 2 Slot 0: Units code

3 Device variable 
code slot 3 3-6 Slot 0: Device variable value

4 Device variable 
code slot 4 7 Slot 0: Device variable status

5 Device variable 
code slot 5 8 Slot 1: Device variable code 
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HART 
Command Description

Command Data Command Reply Data

Byte Description Byte Description

9
(cont)

Read device 
variables with 

status

6 Device variable 
code slot 6 9 Slot 1: Device variable class

7 Device variable 
code slot 7 10 Slot 1: Units code

11-14 Slot 1: Device variable value

15 Slot 1: Device variable status

16 Slot 2: Device variable code 

17 Slot 2: Device variable class

18 Slot 2: Units code

19-22 Slot 2: Device variable value

23 Slot 2: Device variable status

24 Slot 3: Device variable code 

25 Slot 3: Device variable class

26 Slot 3: Units code

27-30 Slot 3: Device variable value

31 Slot 3: Device variable status

32 Slot 4: Device variable code 

33 Slot 4: Device variable class

34 Slot 4: Units code

35-38 Slot 4: Device variable value

39 Slot 4: Device variable status

40 Slot 5: Device variable code 

41 Slot 5: Device variable class

42 Slot 5: Units code

43-46 Slot 5: Device variable value

47 Slot 5: Device variable status

48 Slot 6: Device variable code 

49 Slot 6: Device variable class

50 Slot 6: Units code

51-54 Slot 6: Device variable value

55 Slot 6: Device variable status

56 Slot 7: Device variable code 

57 Slot 7: Device variable class

58 Slot 7: Units code

59-62 Slot 7: Device variable value

63 Slot 7: Device variable status

64-67 Timestamp
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HART 
Command Description

Command Data Command Reply Data

Byte Description Byte Description

11

Read unique 
identifier  

associated 
with tag

0-5 Device tag 0 Always 254

1 Manufacturer ID

2 Device type code

3 Number of preambles

4 Universal command revision

5 Transmit-specific command 
revision

6 Software revision

7 Hardware revision

8 Device function flags

9-11 Device ID number

12 Minimum number of preambles

13 Maximum number of preambles

14-15 Configuration change counter

16 Extended field device status

12 Read message Read only 0-2 Device message

13 Read tag,  
descriptor, date Read only

0-5 Tag

6-17 Descriptor

18-20 Date (dd-mm-yyyy)

14 Read PV sensor 
information Read only

0-2 Sensor serial number

3 Units code for sensor limits and 
minimum span

4-7 Upper sensor limit

8-11 Lower sensor limit

12-15 Minumum span

15 Read output 
information Read only

0 Alarm select code

1 Transfer function code

2 PV/range units code

3-6 Upper range value

7-10 Lower range value

11-14 Damping value (sec)

15 Write-protect code

16 Private-label distributor code

17 PV analog channel flags

16
Read final  
assembly 
number

Read only 0-2 Final assembly number

17 Write message 0-2 Message 0-2 Message
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HART 
Command Description

Command Data Command Reply Data

Byte Description Byte Description

18 Write tag,  
descriptor, date

0-5 Tag 0-5 Tag

6-17 Descriptor 6-17 Descriptor

18-20 Date  
(dd-mm-yyyy) 18-20 Date (dd-mm-yyyy)

19
Write final  
assembly 
number

0-2 Final assembly 
number 0-2 Final assembly number

20 Read long tag Read only 0-31 Long tag

21

Read unique 
identifier  

associated with 
long tag

0-31 Long tag 0 Always 254

1 Manufacturer ID

2 Device type code

3 Number of preambles

4 Universal command revision

5 Transmit-specific command 
revision

6 Software revision

7 Hardware revision

8 Device function flags

9-11 Device ID number

12 Minimum number of preambles

13 Maximum number of preambles

14-15 Configuration change counter

16 Extended field device status

22 Write long tag 0-31 Long tag 0-31 Long tag

33 Read device 
variables

0 Transmit variable 
code slot 0 0 Transmit variable code slot 0

1 Transmit variable 
code slot 1 1 Units code slot 0

2 Transmit variable 
code slot 2 2-5 Variable slot 0

3 Transmit variable 
code slot 3 6 Transmit variable code slot 1

7 Units code slot 1

8-11 Variable slot 1

12 Transmit variable code slot 2

13 Units code slot 2

14-17 Variable slot 2

18 Transmit variable code slot 3

19 Units code slot 3

20-23 Variable slot 3
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HART 
Command Description

Command Data Command Reply Data

Byte Description Byte Description

34 Write PV  
damping value 0-3 Dampaing value 

(seconds) 0-3 Dampaing value (seconds)

35 Write PV range 
values

0 Range units 
code 0 Range units code

1-4 Upper range 
value 1-4 Upper range value

5-8 Lower range 
value 5-8 Lower range value

36 Set PV as upper 
range value None Write only

37 Set PV as lower 
range value None Write only

38
Reset  

configuration 
changed flag

0-1 Configuration 
change flag 0-1 Configuration change flag

40 Enter/Exit fixed 
current mode 0-3 Current (mA), 0 

to exit 0-3 Current (mA), 0 to exit

41 Perform self 
test None Write only

42 Perform device 
reset None Write only

43 Set PV zero None Write only

44 Write PV units 0 PV units code 0 PV units code

45 Trim loop 
current zero 0-3

Trim loop  
current zero 

value
0-3 Trim loop current zero value

46 Trim loop  
current gain 0-3 Trim loop  

current gain value 0-3 Trim loop current gain value

47 Write PV  
transfer function 0 Transfer function 

code 0 Transfer function code

48 Read additional 
device status

0 Device-Specific 
Status Byte 0 0 Device-Specific Status Byte 0

1 Device-Specific 
Status Byte 1 1 Device-Specific Status Byte 1

2 Device-Specific 
Status Byte 2 2 Device-Specific Status Byte 2

3 Device-Specific 
Status Byte 3 3 Device-Specific Status Byte 3

4 Device-Specific 
Status Byte 4 4 Device-Specific Status Byte 4
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HART 
Command Description

Command Data Command Reply Data

Byte Description Byte Description

48
(cont)

Read additional 
device status

5 Device-Specific 
Status Byte 5 5 Device-Specific Status Byte 5

6 Extended Device 
Status dataTy 6 Extended Device Status dataTy

7 Device Operation 
Mode 7 Device Operation Mode

8 Standardized 
Status 0 8 Standardized Status 0

9 Standardized 
Status 1 9 Standardized Status 1

10 Analog Channel 
Saturated data 10 Analog Channel Saturated data

11 Standardized 
Status 2 11 Standardized Status 2

12 Standardized 
Status 3 12 Standardized Status 3

13 Analog Channel 
Fixed 13 Analog Channel Fixed

14 Device-Specific 
Status Byte 6 14 Device-Specific Status Byte 6

15 Device-Specific 
Status Byte 7 15 Device-Specific Status Byte 7

16 Device-Specific 
Status Byte 8 16 Device-Specific Status Byte 8

17 Device-Specific 
Status Byte 9 17 Device-Specific Status Byte 9

18 Device-Specific 
Status Byte 10 18 Device-Specific Status Byte 10

19 Device-Specific 
Status Byte 11 19 Device-Specific Status Byte 11

20 Device-Specific 
Status Byte 12 20 Device-Specific Status Byte 12

21 Device-Specific 
Status Byte 13 21 Device-Specific Status Byte 13

22 Device-Specific 
Status Byte 14 22 Device-Specific Status Byte 14

23 Device-Specific 
Status Byte 15 23 Device-Specific Status Byte 15

24 Device-Specific 
Status Byte 16 24 Device-Specific Status Byte 16
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HART 
Command Description

Command Data Command Reply Data

Byte Description Byte Description

53 Write device 
variable units

59
Write number 
of response 
preambles

1
Number of 
response  

preambles
1 Number of response preambles

122

Write  
manufacturer 
device type 

code

0-1 Manufacturer 
device type code 0-1 Manufacturer device type code

123 Write device ID 
code 0-2 Serial number 0-2 Serial number

128 Device  
information Read only

0-1 Main product ID

1-2 Main model ID

3-6 Main serial number

7 BSL firmware build

8 BSL firmware version

9 BSL firmware revision

10 Firmware build

11 Firmware version

12 Firmware revision

13-14 Sensor product ID

15-16 Sensor model ID

17-20 Sensor serial number

129 Device status Read only

0 Overall unit status, invalid if set

1 Pad

2-5 Temperature

6-9 AD5421 loop voltage

10-13 VO_S voltage

14-17 VREGOUT_S voltage



16/24          Form 1741 (1.20) ©SOR Inc. 

HART 
Command Description

Command Data Command Reply Data

Byte Description Byte Description

132

Device  
configuration

0

"Configuration part type: 
3:  Switch Output Mode 

4:  Zero/Span Switches Enabled 
5:  Loop Type 

6:  Loop Alarm Direction 
7:  Fixed Output Duration 

8:  Fixed Output Span Percentage 
13: Switch Point Low 
14: Switch Point High 

15: PWM Frequency Minimum 
16: PWM Frequency Maximum 
17: PWM Duty Cycle Minimum 
18: PWM Duty Cycle Maximum 

19: Modbus Slave ID 
20: Modbus Parity 

21: Modbus Baud Rate 
24: Current Loop Trim Offset 
25: Current Loop Trim Gain 

26: Voltage Loop Trim Offset 
27: Voltage Loop Trim Gain"

Write only

1 Always 1

"Parts 3-6, 
19-20: 

2  
Parts 7, 15-
16, 24-25: 

2-3  
Parts  8, 13-
14, 17-18, 
21, 26-27: 

2-5"

Configuration part value

133 0

"Configuration part type: 
3:  Switch Output Mode 

4:  Zero/Span Switches Enabled 
5:  Loop Type 

6:  Loop Alarm Direction 
7:  Fixed Output Duration 

8:  Fixed Output Span Percentage 
13: Switch Point Low 
14: Switch Point High 

15: PWM Frequency Minimum 
16: PWM Frequency Maximum 
17: PWM Duty Cycle Minimum 
18: PWM Duty Cycle Maximum 

19: Modbus Slave ID 
20: Modbus Parity 

21: Modbus Baud Rate 
24: Current Loop Trim Offset 
25: Current Loop Trim Gain 

26: Voltage Loop Trim Offset 
27: Voltage Loop Trim Gain"

"Parts 
3-6, 

19-20: 
0 
 

Parts 7, 
15-16, 
24-25: 

0-1 
 

Parts  8, 
13-14, 
17-18, 
21, 26-

27: 
0-3"

Configuration 
part value
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HART 
Command Description

Command Data Command Reply Data

Byte Description Byte Description

134
Device 

configuration

0
"Configuration part type: 
3: Pressure Point Zero 
4: Pressure Point Span" n/a

1 Always 1

2-5 Configuration part value

135 0
"Configuration part type: 
3: Pressure Point Zero 
4: Pressure Point Span"

0-3 Configuration 
part value

139 Device  
history 0

"Unit history part type: 
0: Unit on time (seconds) 

1: Unit power ups 
2: Low pressure (PSI) 
3: High pressure (PSI) 

4: Low temperature (°C) 
5: High temperature (°C) 
6: Low loop voltage (V) 
7: High loop voltage (V) 

8: Unit status flags"

0-3 Unit history 
part value

140
Read ignore 

status 
variable

Read only UINT8

"0: Overall 
unit status 
not ignored 
1: Overall 
unit status 
ignored"

141
Write ignore 

status 
variable

0
"0:  Do not ignore overall unit 

status 
1: Ignore overall unit status"

Write only

180

Write 
number 
of points 

in transfer 
function

0 Number of points 0 Number of 
points

181

Read 
number 
of points 

in transfer 
function

Read only 0 Number of 
points

182

Write 
transfer 
function 

point data

0 Point number 0 Point number

1-4 Pressure value 1-4 Pressure 
value

5-8 Loop Current value 5-8 Loop Current 
value

183

Read 
transfer 
function 

point data

0 Point number 0 Point number

1-4 Pressure 
value

5-8 Loop Current 
value
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Modbus  
Register Register Definition Read/Write "Data 

Type" Description

0 Loop current/voltage R Float Current (mA)/Voltage (V)

4 PV unit R UINT8 PV units code

8 PV R Float PV

12 SV unit R UINT8 SV units code

16 SV R Float SV

20 TV unit R UINT8 TV units code

24 TV R Float TV

28 FV unit R UINT8 FV units code

32 FV R Float FV

36 Current and percent of range R Float Percentage of range

40 Modbus slave ID R/W UINT8 Modbus Slave ID

44 Device Status R UINT32 Unit status flags

48 R Float Temperature

52 R Float AD5421 loop voltage

56 R Float VO_S voltage

60 R Float VREGOUT_S voltage

64 Device Information R UINT16 Main product ID

68 R UINT16 Main model ID

72 R UINT32 Main serial number

76 R UINT8 BSL firmware build

Modbus Register Mapping

HART 
Command Description

Command Data Command Reply Data

Byte Description Byte Description

200 Write 
password 0-6 Password 0-6 Access level

201

Enable/
Disable 
write 

protection

Read only 0 Write protect 
code

202
Change 

user 
password

0-6 New password 0-6 New 
password

203
Change 
service 

password
0-6 New password 0-6 New 

password

204
Return 

to default 
passwords

None Write only

The following table summarizes the Modbus register mapping assignments for the 815LT.
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Modbus  
Register Register Definition Read/Write "Data 

Type" Description

80 R UINT8 BSL firmware version

84 R UINT8 BSL firmware revision

88 R UINT8 Firmware build

92 R UINT8 Firmware version

96 R UINT8 Firmware revision

100 R UINT16 Sensor product ID

104 R UINT16 Sensor model ID

108 R UINT32 Sensor serial number

112 Device History R UINT32 Unit on time (seconds)

116 R UINT32 Unit power ups

120 R Float Low pressure (PSI)

124 R Float High pressure (PSI)

128 R Float Low temperature (°C)

132 R Float High temperature (°C)

136 R Float Low loop voltage (V)

140 R Float High loop voltage (V)

144 R UINT32 Status Flags

148 Set fixed output mode R/W Float Percentage of span to write

152 Pressure point zero R/W Float Pressure Point Zero

156 Pressure point span R/W Float Pressure Point Span

160 Perform self test W n/a Write only

Note: All Modbus command data is sent and received as 4 bytes. For an eight-bit variable, the least 
significant byte contains the value.

Factory Modbus Settings

The following summarizes the Modbus settings for the 815LT as shipped from the factory:

 Slave ID: 1
 Baud Rate: 19200
 Data Bits: 8
 Parity: Even
 Stop Bits: 1
 Flow Control: None



815LT Submersible Level Transmitter
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Dimensions

Dimensions are for reference only. Contact the factory 
for certified drawings for a particular model number.

Linear = mm/inches

Drawing 9231679



815LT Submersible Level Transmitter with Nose Cone
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Dimensions are for reference only. Contact the factory 
for certified drawings for a particular model number.

Linear = mm/inches

Drawing 9231690



815LT Submersible Level Transmitter with Cage Assembly
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Dimensions are for reference only. Contact the factory 
for certified drawings for a particular model number.

Linear = mm/inches

Drawing 9231691
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Maintenance

The 815LT contains no user serviceable parts and cannot be repaired on site. It must 
be returned to the factory. Disassembly of the instrument by unauthorized persons will 
invalidate the warranty. If there is a risk of debris accumulating in the pressure port, it 
should be cleaned. Care and caution must be taken when cleaning the pressure port to 
prevent damage to the diaphragm.
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