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1 Introduction
This protocol guide explains the operation of the L&J Tankway protocol implemented in 
the Endress+Hauser Tank Side Monitor NRF590.

2 Implementation
The implementation of the L&J Tankway protocol for the Tank Side Monitor provides a 
standard form of digital communication via a voltage mode bus. An effort has been 
made to parallel current implementations to the greatest extent possible, so that the 
Tank Side Monitor communicates with existing L&J Tankway masters.
Check compatibility carefully to ensure that the Tank Side Monitor is properly configured 
for the data format expected by the host system or computer. Exceptions made 
because of the unique requirements of the Tank Side Monitor application have been 
noted.

! Note! 
This is no guarantee, however, that the interpretation made here will be the same as that 
followed by the L&J Tankway master.

The L&J Tankway interface supports two commands and four types of communication 
level encoding which are based on the emulation of older devices.

L&J Tankway Commands

L&J Tankway Encoding Types

Command Description

1 Report Level

2 Report Temperature 11

1) The command 4 (report temperature 2) is not supported by the Tank Side Monitor L&J Tankway inter-
face.

Device Type Decription

1 Uses gray code table for CCW VAREC TAnk Gauge

2 Uses gray code table for CCW Shand & Jurs Tank Gauge

3 Whole number of Feet and 8ths of an inch

4 Number of 32nds of an inch
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3 Configuration
The L&J Tankway interface on the Tank Side Monitor must be configured to establish 
communications. The local display or ToF tool allows the user to set the Tank Side 
Monitor L&J Tankway interface to match the L&J Tankway master settings.

3.1 Address
Tank Side Monitor addresses provide unique identification for the host. The Tank Side 
Monitor address is configurable through the local display or ToF tool. This address may 
range from 0 to 127 and must be unique for each L&J Tankway device on a bus. Each 
Tank Side Monitor only responds when a query has been sent to its unique address by 
the host.

3.2 Configuration settings
In order for successful communication on a L&J Tankway bus a number of configuration 
settings must be made to match the configuration of the bus.

3.2.1 Summary of Configuration Parameters
A summary of the configuration information required by the Tank Side Monitor is shown 
in the following table.

3.2.2 Description of Configuration Parameters

ID (22109)

This is a unique number for this device on the L&J Tankway bus, only when the Tank 
Side Monitor receives a request message with this number is a response generated.

Device Type (22110)

Specifies the format of the response generated by the Tank Side Monitor

Configuration parameter Valid Entries Default

ID 0 ... 127 1

Device Type • 1
• 2
• 3
• 4

2
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4 Measured values

4.1 Measured Value Ranges
The L&J Tankway response will contain one of 2 measurement values; level and 
temperature as well as 2 alarm bits indicating the status of the two Tank Side Monitor 
discrete IOs. Depending on the setting of the L&J Tankway parameters these values are 
subject to the following limits.

4.2 Measured Value Error Handling
The following error handling rules are applied to all values returned in the L&J Tankway 
message.

4.2.1 Error in Level
If the Tank Corrected Level is invalid or outside of the limits the following will happen:

4.2.2 Error in Temperature
If the Tank Temperature is invalid or outside of the limits the following will happen:

Measured Value Type (22110) Value Range Granularity Units

Level1

1) The level is obtained from the TANK Corrected Level value.

1 0.0 ... 95.5 1/16 inch ft

2 0.0 ... 95.5 1/16 inch ft

3 0.0 ... 255.9 1/8 inch ft

4 0.0 ... 170.66 1/8 inch ft

Temperature2

2) The temperature is obtained from the TANK Temperature value.

-819.0 ... +819.0 0.2 °F °F

Alarm 0 State of discrete IO 0

Alarm 1 State of discrete IO 1

Condition Reaction for Types 1 and 2 Reaction for Types 3 and 4

Level Invalid Invalid Gray Code Maximum Value

Below Minimum Value Invalid Gray Code Minimum Value

Above Maximum Value Invalid Gray Code Maximum Value

Condition Reaction for Types 1 and 2 Reaction for Types 3 and 4

Temperature Invalid Temperature Invalid Bit set Maximum Value

Below Minimum Value Minimum Value Minimum Value

Above Maximum Value Maximum Value Maximum Value



NRF 590 - L&J Tankway communication protocol L&J Tankway Message Formats

7

5 L&J Tankway Message Formats

5.1 Physical Layer
The L&J Tankway communication takes place on a pair of voltage mode cables 
normally at 30VDC (one for transmission and one for reception). Bits are represented by 
digital voltage levels on these cables.
These bits are then assembled in to bytes, two bytes per message block.

5.2 Request Message
The request is a message block sent from the control room, these bits encode the 
device whose data is requested as well as the command to be performed.

1Only one of these three bits can be set at a time.

5.3 Reply Message
The reply from the Tank Side Monitor depends on the L&J Tankway interface settings of 
the Tank Side Monitor. However it always consists of a single message.

5.3.1 Level Request Reply
This reply from the Tank Side Monitor consists of a message where all 16 bits of the data 
are used to encode the level value. Depending on the Device Type setting the level will 
be encoded as follows.

Byte Description

1st Bit 7 is always 1
Bit 0 ... 6 hold the Device ID

2nd Bits 3 ... 7 are always 0
Bit 2 is set if Temperature 2 is requested1 (not supported by the Tank Side Monitor)
Bit 1 is set if Temperature 1 is requested1

Bit 0 is set if Level is requested1

Device Type
 (22110)

Description

11

1) Uses gray code table for CCW VAREC Tank Gauge.

1st Byte = Gray code value of the number of 1/2 foots in the level
2nd Byte = Gray code value of the number of 1/16 inch in the level

22

2) Uses gray code table for CCW Shand & Jurs Tank Gauge.

1st Byte = Gray code value of the number of 1/2 foots in the level
2nd Byte = Gray code value of the number of 1/16 inch in the level

3 1st Byte = Binary coded number of whole feet in the level
2nd Byte = Binary coded number of 1/8 inch in the level

4 The full 16 bits of the reply contain the binary coded value representing a number of 
32nds of an inch in the level.
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5.3.2 Temperature Request Reply
This reply from the Tank Side Monitor consists of a message containing the following 
information.

Device Types 1 and 2

Device Types 3 and 4

Byte Description

1st All bits hold the temperature data bits 0 ... 71

1) The temperature is stored as a binary number representing the number of 0.2ºF in the value.

2nd Bit 7 indicates the status of discrete IO 2
Bit 6 indicates the status of discrete IO 1
Bit 5 if set indicates the temperature is +ve
Bit 4 if set indicates the value if over range (or invalid2)
Bits 0-3 hold the temperature data bits 8-111

2) This is a specific Tank Side Monitor extension to the meaning of this bit.

Byte Description

1st All bits hold the temperature data bits 0 ... 71

1) The temperature is stored as a binary number representing the number of 0.2ºF in the value.

2nd Bit 7 is set to 1
Bit 6 is set to 0
Bit 5 if set indicates the temperature is +ve
Bit 4 is set to 0
Bits 0-3 hold the temperature data bits 8-111



NRF 590 - L&J Tankway communication protocol L&J Tankway Message Formats

9



L&J Tankway Message Formats NRF 590 - L&J Tankway communication protocol

10



NRF 590 - L&J Tankway communication protocol L&J Tankway Message Formats

11



Europe

Austria – Wien
❑ Endress+Hauser Ges.m.b.H.
Tel. (01) 88 05 60, Fax (01) 88 05 63 35

Belarus – Minsk
Belorgsintez
Tel. (017) 2 50 84 73, Fax (017) 2 50 85 83

Belgium / Luxembourg – Bruxelles
❑ Endress+Hauser S.A. / N.V.
Tel. (02) 2 48 06 00, Fax (02) 2 48 05 53

Bulgaria – Sofia
Intertech-Automation Ltd.
Tel. (02) 9 62 71 52, Fax (02) 9 62 14 71

Croatia – Zagreb
❑ Endress+Hauser GmbH+Co.
Tel. (01) 6 63 77 85, Fax (01) 6 63 78 23

Cyprus – Nicosia
I+G Electrical Services Co. Ltd.
Tel. (02) 48 47 88, Fax (02) 48 46 90

Czech Republic – Praha
❑ Endress+Hauser Czech s.r.o.
Tel. (02) 66 78 42 31, Fax (026) 66 78 41 79

Denmark – Søborg
❑ Endress+Hauser A/S
Tel. (70) 13 11 32, Fax (70) 13 21 33

Estonia – Tartu
Elvi-Aqua
Tel. (7) 30 27 32, Fax (7) 30 27 31

Finland – Helsinki
❑ Metso Endress+Hauser Oy
Tel. (204) 8 31 60, Fax (204) 8 31 61

France – Huningue
❑ Endress+Hauser S.A.
Tel. (389) 69 67 68, Fax (389) 69 48 02

Germany – Weil am Rhein
❑ Endress+Hauser Messtechnik 
GmbH+Co. KG
Tel. (07621) 9 75 01, Fax (07621) 97 55 55

Greece – Athens
I & G Building Services Automation S.A.
Tel. (01) 9 24 15 00, Fax (01) 9 22 17 14

Hungary – Budapest
❑ Endress+Hauser Magyarország
Tel. (01) 4 12 04 21, Fax (01) 4 12 04 24

Iceland – Reykjavik
Sindra-Stál hf
Tel. 5 75 00 00, Fax 5 75 00 10

Ireland – Clane / County Kildare
❑ Flomeaco Endress+Hauser Ltd.
Tel. (045) 86 86 15, Fax (045) 86 81 82

Italy – Cernusco s/N, Milano
❑ Endress+Hauser S.p.A.
Tel. (02) 92 19 21, Fax (02) 92 19 23 62

Latvia – Riga
Elekoms Ltd.
Tel. (07) 33 64 44, Fax (07) 33 64 48

Lithuania – Kaunas
UAB Agava Ltd.
Tel. (03) 7 20 24 10, Fax (03) 7 20 74 14

Netherlands – Naarden
❑ Endress+Hauser B.V.
Tel. (035) 6 95 86 11, Fax (035) 6 95 88 25

Norway – Lierskogen
❑ Endress+Hauser A/S
Tel. 32 85 98 50, Fax 32 85 98 51

Poland – Wroclaw
❑ Endress+Hauser Polska Sp. z o.o.
Tel. (071) 7 80 37 00, Fax (071) 7 80 37 60

Portugal – Cacem
❑ Endress+Hauser Lda.
Tel. (21) 4 26 72 90, Fax (21) 4 26 72 99

Romania – Bucharest
Romconseng S.R.L.
Tel. (01) 4 10 16 34, Fax (01) 4 11 25 01

Russia – Moscow
❑ Endress+Hauser GmbH+Co
Tel. (095) 1 58 75 64, Fax (095) 7 84 63 91

Slovak Republic – Bratislava
Transcom Technik s.r.o.
Tel. (2) 44 88 86 90, Fax (2) 44 88 71 12

Slovenia – Ljubljana
❑ Endress+Hauser (Slovenija) D.O.O.
Tel. (01) 5 19 22 17, Fax (01) 5 19 22 98

Spain – Sant Just Desvern
❑ Endress+Hauser S.A.
Tel. (93) 4 80 33 66, Fax (93) 4 73 38 39

Sweden – Sollentuna
❑ Endress+Hauser AB
Tel. (08) 55 51 16 00, Fax (08) 55 51 16 55

Switzerland – Reinach/BL 1
❑ Endress+Hauser Metso AG
Tel. (061) 7 15 75 75, Fax (061) 7 11 16 50

Turkey – Levent/Istanbul
Intek Endüstriyel Ölcü ve Kontrol Sistemleri
Tel. (0212) 2 75 13 55, Fax (0212) 2 66 27 75

Ukraine – Kiev
Photonika GmbH
Tel. (44) 2 68 81 02, Fax (44) 2 69 07 05

Great Britain – Manchester
❑ Endress+Hauser Ltd.
Tel. (0161) 2 86 50 00, Fax (0161) 9 98 18 41

Yugoslavia Republic – Beograd
Meris d.o.o.
Tel. (11) 4 44 29 66, Fax (11) 3 08 57 78

Africa

Algeria – Annaba
Symes Systemes et Mesures
Tel. (38) 88 30 03, Fax (38) 88 30 02

Egypt – Heliopolis/Cairo
Anasia Egypt For Trading (S.A.E.)
Tel. (02) 2 68 41 59, Fax (02) 2 68 41 69

Morocco – Casablanca
Oussama S.A.
Tel. (02) 22 24 13 38, Fax (02) 2 40 26 57

Rep. South Africa – Sandton
❑ Endress+Hauser (Pty.) Ltd.
Tel. (011) 2 62 80 00, Fax (011) 2 62 80 62

Tunisia – Tunis
CMR Controle, Maintenance et Regulation
Tel. (01) 79 30 77, Fax (01) 78 85 95

America

Argentina – Buenos Aires
❑ Endress+Hauser Argentina S.A.
Tel. (11) 45 22 79 70, Fax (11) 45 22 79 09

Brazil – Sao Paulo
❑ Samson Endress+Hauser Ltda.
Tel. (011) 50 31 34 55, Fax (011) 50 31 30 67

Canada – Burlington, Ontario
❑ Endress+Hauser (Canada) Ltd.
Tel. (905) 6 81 92 92, Fax (905) 6 81 94 44

Chile – Santiago de Chile
❑ Endress+Hauser (Chile) Ltd.
Tel. (02) 3 21 30 09, Fax (02) 3 21 30 25

Colombia – Bogota D.C.
Colsein Ltda.
Tel. (01) 2 36 76 59, Fax (01) 6 10 78 68

Costa Rica – San Jose
Euro-Tec (Costa Rica) S.A.
Tel. 2 20 28 08, Fax 2 96 15 42

Ecuador – Quito
Insetec Cia. Ltda.
Tel. (02) 2 26 91 48, Fax (02) 2 46 18 33

El Salvador – San Salvador
Automatizacion y Control Industrial de 
El Salvador, S.A. de C.V.
Tel. 2 84 31 51, Fax 2 74 92 48

Guatemala – Ciudad de Guatemala
Automatizacion y Control Industrial, S.A.
Tel. (03) 34 59 85, Fax (03) 32 74 31

Honduras – San Pedro Sula, Cortes
Automatizacion y Control Industrial de 
Honduras, S.A. de C.V.
Tel. 5 57 91 36, Fax 5 57 91 39

Mexico – México, D.F
❑ Endress+Hauser (México), S.A. de C.V.
Tel. (5) 5 55 68 24 07, Fax (5) 5 55 68 74 59

Nicaragua – Managua
Automatización y Control Industrial de 
Nicaragua, S.A.
Tel. 2 22 61 90, Fax 2 28 70 24

Peru – Lima
Process Control S.A.
Tel. (2) 61 05 15, Fax (2) 61 29 78

USA – Greenwood, Indiana
❑ Endress+Hauser Inc.
Tel. (317) 5 35 71 38, Fax (317) 5 35 84 98

USA – Norcross, Atlanta
❑ Endress+Hauser Systems & Gauging Inc.
Tel. (770) 4 47 92 02, Fax (770) 4 47 57 67

Venezuela – Caracas
Controval C.A.
Tel. (212) 9 44 09 66, Fax (212) 9 44 45 54

Asia

Azerbaijan – Baku
Modcon Systems
Tel. (12) 92 98 59, Fax (12) 92 98 59

Brunei – Negara Brunei Darussalam
American International Industries (B) Sdn. 
Bhd.
Tel. (3) 22 37 37, Fax (3) 22 54 58

Cambodia – Khan Daun Penh, Phom Penh
Comin Khmere Co. Ltd.
Tel. (23) 42 60 56, Fax (23) 42 66 22

China – Shanghai
❑ Endress+Hauser (Shanghai) 
Instrumentation Co. Ltd.
Tel. (021) 54 90 23 00, Fax (021) 54 90 23 03

China – Beijing
❑ Endress+Hauser (Beijing) 
Instrumentation Co. Ltd.
Tel. (010) 65 88 24 68, Fax (010) 65 88 17 25

Hong Kong – Tsimshatsui / Kowloon
❑ Endress+Hauser (H.K.) Ltd.
Tel. 8 52 25 28 31 20, Fax 8 52 28 65 41 71

India – Mumbai
❑ Endress+Hauser (India) Pvt. Ltd.
Tel. (022) 6 93 83 36, Fax (022) 6 93 83 30

Indonesia – Jakarta
PT Grama Bazita
Tel. (21) 7 95 50 83, Fax (21) 7 97 50 89

Iran – Tehran
Patsa Industry
Tel. (021) 8 72 68 69, Fax (021) 8 71 96 66

Israel – Netanya
Instrumetrics Industrial Control Ltd.
Tel. (09) 8 35 70 90, Fax (09) 8 35 06 19

Japan – Tokyo
❑ Sakura Endress Co. Ltd.
Tel. (0422) 54 06 11, Fax (0422) 55 02 75

Jordan – Amman
A.P. Parpas Engineering S.A.
Tel. (06) 5 53 92 83, Fax (06) 5 53 92 05

Kazakhstan – Almaty
BEI Electro
Tel. (72) 30 00 28, Fax (72) 50 71 30

Saudi Arabia – Jeddah
Anasia Industrial Agencies
Tel. (02) 6 53 36 61, Fax (02) 6 53 35 04

Kuwait – Safat
United Technical Services Est. For General 
Trading
Tel. 2 41 12 63, Fax 2 41 15 93

Lebanon – Jbeil Main Entry
Network Engineering
Tel. (3) 94 40 80, Fax (9) 54 80 38

Malaysia – Shah Alam, Selangor Darul 
Ehsan
❑ Endress+Hauser (M) Sdn. Bhd.
Tel. (03) 78 46 48 48, Fax (03) 78 46 88 00

Pakistan – Karachi
Speedy Automation
Tel. (021) 7 72 29 53, Fax (021) 7 73 68 84

Philippines – Pasig City, Metro Manila
❑ Endress+Hauser (Phillipines) Inc.
Tel. (2) 6 38 18 71, Fax (2) 6 38 80 42

Singapore – Singapore
❑ Endress+Hauser (S.E.A.) Pte. Ltd.
Tel. (65) 66 82 22, Fax (65) 66 68 48

Korea, South – Seoul
❑ Endress+Hauser (Korea) Co. Ltd.
Tel. (02) 6 58 72 00, Fax (02) 6 59 28 38

Sultanate of Oman – Ruwi
Mustafa & Sultan Sience & Industry Co. L.L.C.
Tel. 63 60 00, Fax 60 70 66

Taiwan – Taipei
Kingjarl Corporation
Tel. (02) 27 18 39 38, Fax (02) 27 13 41 90

Thailand – Bangkok 10210
❑ Endress+Hauser (Thailand) Ltd.
Tel. (2) 9 96 78 11-20, Fax (2) 9 96 78 10

United Arab Emirates – Dubai
Descon Trading L.L.C.
Tel. (04) 2 65 36 51, Fax (04) 2 65 32 64

Uzbekistan – Tashkent
Im Mexatronika-Tes
Tel. (71) 1 91 77 07, Fax (71) 1 91 76 94

Vietnam – Ho Chi Minh City
Tan Viet Bao Co. Ltd.
Tel. (08) 8 33 52 25, Fax (08) 8 33 52 27

Australia + New Zealand

Australia – Sydney, N.S.W.
❑ Endress+Hauser (Australia) Pty. Ltd.
Tel. (02) 88 77 70 00, Fax (02) 88 77 70 99

New Zealand – Auckland
EMC Industrial Group Ltd.
Tel. (09) 4 15 51 10, Fax (09) 4 15 51 15

All other countries
❑ Endress+Hauser GmbH+Co. KG
Instruments International
Weil am Rhein, Germany
Tel. (07621) 9 75 02, Fax (07621) 97 53 45

❑ Members of the Endress+Hauser group

http://www.endress.com
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