



















































































Proservo NMS7

6 Wiring
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6.3 Temperature Input System

6.3.1 Exd NMT Input + HART Input
Ex d HART sensor and NMT53x Ex d are connected in this system.

HART
Sensor
Ex d

NRF
560

NMT
53x
Exd

HART
Sensor
Exd

Figure 25: Ex d NMT Input and HART Input

6.3.2 ExdPt100 Spot Temperature Input +HART Input

Ex d HART sensor and Ex d Pt100 sensor are connected in this system.

HART
Sensor
Exd

HART
Sensor
Exd

NRF
560

Spot
Exd Temp.

Pt 100 Module

Figure 26: Ex d Pt100 Spot Temperature Input and HART Input
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7 Operation

7.1 Touch Control and Programming Matrix

7.1.1 Display and Operating Elements

Display

During normal operation, NMS7 has an illuminated LCD that shows the level, the temperature, and the
status of the device at "HOME" position.

For the display of the other data and the programming of the parameters for operation, NMS7 uses a
convenient programming matrix.

Operating Elements

NMS7 is operated by three visual operating elements, namely the keys 'E","+', and"-". They are actuated
when the appropriate field on the protective glass of the front is touched with the finger ("touch con-
trol'). The corresponding transmitting and receiving diodes are not affected by external influences, e.g.
direct sunlight. The software and hardware installed in NMS7 rule out any malfunction that may be
caused in this way. Even in explosive hazardous areas, the explosion-proof housing of the touch control
ensures a safe access to the data.

[lluminated LCD

Endress+Hauser (]

14964.3mm
0.0°C

U-D *é

LEVEL
Infrared E
Transmitting

Diaode @ @

Infrared Receiving
Diaode

3 Optical Operating Elements "Touch Control"

Figure 27: Display

7.1.2  Functions of Operating Elements

The programming matrix consists of matrix groups, namely one "static' matrix and additional "dynamic"
matrices. They are described in detail in Section "14 Matrix". The individual matrix groups, function
groups, and functions within the programming matrix can be selected by alternately touching the oper-
ating elements.

HOME Display Function Group Display
14964.3mm —t—LEVEL Data G:0 VH:3*1+ GVH:Position
0.0°C T*Temp. Data MORE FUNCTION [— Group Message
U-D &1 Displacer Status Symbol |>GROUP SELECT<E _ —»,
LEVEL ——————j—Gauge Status / Error [ £ 1 [ ¥ 1 j—Key Guide
Back
Enter Matrix Go
Matrix Display Matrix Display
G:0 VH:39 G:0 15955 VH:20
3 —Input Number LEVEL L1 Measurement Data

ACCESS CODE OPERATION

LEJ [ =1 [+ T jKeyGuide [ 4 1 [ V]

Figure 28: Displays
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Matrix Construction

Gl 0 G2 0 7] 8]0
Measured Value 1 | O Measured Value|10
Measured Value 2 | 1 Measured Value|2 1
Operation 2 Operation 2
More Function 3 |Calibration More Function | 3 | Device Data
Level Data 4 Contact Output | 4
Calibration 5 Analog Out 5
Adjustment 6 parts Data 6
Auto Wire Calib.| 7 Input Signal 7
Auto Calib. Displ| 8 Communication| 8
Display 9 Status 9
G3 0 G4 0 71819
Measured Value|10 Measured Value]10
Measured Value|21 Measured Value|2 1
Operation 2 Operation 2
More Function | 3 |Service More Function | 3 | Temperature
Meas. Wire & Temperature
Drum 4 Data 4
Gauge data 5 Element Temp. | 5
System Data 6 Element Position| 6
Service 7 NMT Adjustmeny 7
Sensor Value 8 Set Data NMT 8
Sensor Data 9 Device Data 9
G5 0 G6 0 71819
Measured Value|10 Measured Value|10
Measured Value|2 1 Measured Value|21
Operation 2 Operation 2
More Function | 3 |HART Dev (1) More Function | 3 |HART Dev (2)
Measured Value| 4 Measured Value] 4
P.V. Setting 5 P.V. Setting 5
Sensor Specific | 6 Sensor Specific | 6
Alarm 7 Alarm 7
Self Diagnostic | 8 Self Diagnostic | 8
Device Data 9 Device Data 9
G7 0 G8 0 71819
Measured Value|10 Measured Value|10
Measured Value|2 1 Measured Value|21
Operation 2 Operation 2
More Function | 3 |Adjust Sensor More Function | 3 | Tank Profile
Adjust Sensor 4 Profile Operation] 4
HART Error Ratq 5 Status/Data 5
Unit 6 Density 1-10 6
HART Line 7 Density 11-16 | 7
Interface Adjust| 8 Position 1-10 8 A
9 Position 11-16 | 9
G9 =
Measured Value 1] O | Static Matrix Dynamic Matrix
Measured Value 2| 1
Operation 2
More Function 3 |interface Profile
4
Status/Data 5
Density 1-10 6
Density 11-16 7
Position 1-10 8
Position 11-16 | 9
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Figure 29: Matrix Construction
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Key Functions

= Access to the programming matrix (touch the key for 3 seconds or more).
= Return to HOME position (touch the key for 3 seconds or more).

= Move the status horizontally in the function group to select functions.
= Save parameters or access codes.

= Move the status vertically to select function groups.
E) = Selec or set parameters.
= Set access codes.

NOTICE

LCD returns to HOME position when no key is touched for 10 minutes or more. Digits are incremented
or decremented using by + or - key. When touching + or - key continuously, then the minimum digit
changes first. After one cycle of the minimum, the second minimum changes. After one cycle of the
second follows the third minimum, and so on. When releasing a finger from the touch control, then
the procedure starts again from the minimum digit (Analogy of mechanical counter).

When touching LCD ( HOME Position)

"E" on the matrix When touching @on the matrix for 3 seconds or longer,
the screen returns to HOME position.

for 3 seconds or N

longer, the screen

moves to VO >3s

position. H
| T e e T

N
0
MATRIX OF GO V3HO
1 1 CALIBRATION
2 DEVICE DATA
2 3 SERVICE

= 4 TEMPERATURE
5 HART DEVICE (1)

6 HART DEVICE (2)

K
7 ADJ. SENSOR

8 TANK PROFILE
- \ \ \ \ 9 INTERFACE PROFILE
4 |[9 INTERFACE PROFILE |
\V/ + T : T :

[ [ [ 1
5 4 |[8 TANKPROFILE |
T T T

[ [ [ |
6 5 4 |[7 ADJ. SENSER |

T T T
. 6 5 4 |[6 HART DEVICE(2) |
. T T T I
4 |[5 HART DEVICE(1) |

s || 7] 6 |°

[ | |

1 5 || 4 |4 TEMPERATURE |
T T T

[ [

[ [
U l | 5 [| 4 |[3SERVICE

|
[ [ [ [
! 1 6 5 4 |[1 CALIBRATION |

I [ [ [
H H H s 4 | 2 DEVICE DATA
T T

6| s
9 || 8 7

9 8 7
9 8
9

Figure 30: Selection Matrix Groups, Function Groups, and Functions with Programming Matrix
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7.2 HOME Position

After turning on the power, LCD shows the current data on HOME position.

14964.3mm—Y) A

00C —, | B
UDS | D
[EVEL C

Figure 31: HOME Position

The letters A, B, C and D stand for the areas where information on measured values and status of the

device are displayed:

Area Information
A Current Level
B Current Temperature
C Gauge Status
D Displacer Status

The meanings of message appearing on LCD (display) is explained in the following table.

Gauge Status Description
G-RE Reference position for measuring
UP The measuring wire is hoisted.
STOP The measuring wire stops.
LIQU The liquid is being measured.
U-TF The upper interface level is being measured.
LIF The lower interface level is being measured.
BOTM The tank bottom level is being measured.
U-DE The upper liquid density is being measured.
M -DE The middle liquid density is being measured.
B-DE The bottom liquid density is being measured.
CAN Resetting RELE.OVER TENS (over tension error).
TEAC Calibration is being measured.
blank Measuring is not possible.
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Displacer o
Status Symbol Meaning

Balance

The displacer is resting on the liquid surface or interface and in balanced
BAL status.

Temporary Balance

Automatic weight calibration is being carried out.
T-B

Unbalance Up

The displacer is being hoisted and in unbalanced status.
U-u

Unbalance Down

The displacer is being lowered and in unbalanced status.
U-D

Balance Up

The displacer is being hoisted and in correction of balance.
R-U

Balance down

._E_. H The displacer is being lowered and in correction of balance.
R B D . IIEII
_:' The displacer is resting at the lower stop.

LOW -

If no LCD operation, NMS7 will turn off the backlight of LCD 12 hour later. Touching LCD again after
this time will turn on the backlight.

34 Endress+Hauser



Proservo NMS7 7 Operation
7.3  Access Code
The access code is to ensure the confidentiality of the setup data. Three security levels are available
along with access codes.
Security Level Access Code
0 None
1 For Operator 50
2 For Engineer 51/530/777
NOTICE
The higher levels include the lower ones. e.g. If access code 50 is specified for a function, then code 51
also enables editing. A function that requires access code 51, on the contrary, cannot be edited by code
50. However, 777 is only used to change 1.S. terminal configuration.
Setting Access Code
Item Procedure Remarks
. At the static matrix "MORE FUNCTION", s When touching "E' while displaying an access
Static Matrix select GVHO039 "ACCESS CODE" code except 0, 50, or 51 "EDITING LOCKED"
. The default value is "0". Touch the "+ key. will appear.
3. The first digit increases to 9, then the second = If arfl access code has' not bien selected'll;efore
digit increases. Stop touching "+" once you per orml.ng any settings, the screen wi
reach 50" automatically change to show "ACCESS CODE"
. "50"is blinking. Gently touch "+'key again to - O.p eration Commands can be sent, and
MORE . - displayed data read, by remote systems,
change the first digit from O to 1. Now you .
FUNCTION | | | | | | | | | | || have "5 1" depending on your
\ ) NMS?7 specification.
ACCESS CODE . Here touch "E"; "EDITING ENABLE" will be dis-
039 played.
Figure 32: Access Code

Endress+Hauser
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7.4

7.4.1

Operation Command and New Operation Status

Operation Commands

Operation Commands can be sent to NMS7 from a host system. The following table explains the com-
mand codes which can be selected at GVH020

Code Command Remarks
0 LEVEL
1 UP
2 STOP After weight calibration, STOP is set as a default operation command.
3 BOTTOM LEVEL
4 UPPER INTERF. LEVEL
5 MIDD.INTERF.LEVEL
6 UPPER DENSITY
7 MIDDLE DENSITY
8 DENSITY BOTTOM
9 REPEATABILITY
10 WATER DIP

Endress+Hauser
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7.4.2

New Operation Status

The following table shows the new operation status, which is available when "NEW NMS STATUS',
matrix position GVH272, is selected to "ENABLED".

Code Meaning NMS Display

0 No definition -
Displacer at reference position REFERENCE

2 Displacer hoisting up UP
3 Displacer going down DOWN
4 Displacer stop STOP
5 Level measurement, balanced LEVEL
6 Upper I/F level, balanced UPPER INTERF. LEV.
7 Middle I/F level, balanced MIDD. INTERF. LEV.
8 Bottom meas. Balanced BOTTOM LEVEL
9 Upper density finished UPPER DENSITY
10 Middle density finished MIDDLE DENSITY
11 Bottom density finished DENSITY BOTTOM
12 Release over tension RELE. OVER TENS.
13 Calibration activated CAL. ACTIVE
14 Seeking level LEVEL SEEKING
15 Following level LEVEL FOLLOWING
16 Seeking upper density UPP.DEN.SEEKING
17 Seeking middle density MID.DEN.SEEKING
18 Seeking bottom density BOT. DEN. SEEKING
19 Seeking upper I/F level UPP. INT. SEEKING
20 Following upper I/F level UPP. INT. FOLLOWING
21 Seeking middle I/F level MID.INT.SEEKING
22 Following middle I/F level MID.INT.FOLLOWING
23 Seeking bottom level BOTTOM SEEKING
24 Not initialized NO INITIALIZE
25 Stopped at upper pos. UPPER STOP
26 Stopped at lower pos. LOWER STOP
27 Repeatability testing REPEATABILITY
28 Seeking water level WATER SEEKING
29 Water level, balanced WATER LEVEL
30 Following water level WATER FOLLOWING
31 Over-/under tension, Z-phase, ADC error EMERGENCY ERROR
32 GVH157 SERVICE MODE = ON MAINTENACE
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7.5

Operation of NMS7

The operation for level, bottom level, interface level, and density measurement is possible by touch

control.

Item

Procedure

Remarks

OPERATION || OPERATION ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ||

Figure 33: Static Matrix

Endress+Hauser (E1J

Figure 34: Touch Control

1. Select function groupGVHO020 OPERA-
TION

2. OPERATION at GVHO20 is a selectable
command. Using + and - key to select a
actual measuring place.

= Set access code to 50.

= If editing has previously been enabled by a
valid access code, then the request for the
code will not appear.

Level

Upper Density

§ Upper Interface
Level
Middle Interface

Bottom Level

Middle Density

Water Dip

Figure 35: Operation of Displacer

3. The following commands are available at
this position:

= LEVEL

= UP

= STOP

BOTTOM LEVEL
UPPER INTERF. LEV*
MIDD.INTERF.LEV*
UPPER DENSITY*
MIDDLE DENSITY*
DENSITY BOTTOM*
WATER DIP*
REPEATABILITY TEST

Specify the number referring to 020 in Order
Information if interface and density measure-
ment are required.

= The optional operation commands are
available when such options are set.

38
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7.6 Calculation of Level and Densities

The section specifies the formula used by NMS7 to calculate levels and densities.

Gas
Density Negligible Measuring Wire
Measured Displacer Weight W Tension T

Upper Liquid

Density pu

Measured Displacer Weight Wu Displacer
Volume V

Middle Liquid Balance

Density pm Volume V,

Measured Displacer Weight Wm

Figure 36: Calculation of Levels and Densities

Surface and Interface Levels

While the measured surface or interface level is constant, the displacer rests at the balancing position.
The tension on the measuring wire is proportional to the displacer weight diminished by the buoyancy
forces in both layers:

Level Formula
Liquid Level T=W-Vepu
Upper Surface T=W -Vepm - (V-VB) pu
Middle Surface T=W-Vepb-(V-VB)pm

A rise or fall of the level will increase or decrease the submerged volume. If this change exceeds the
volume tolerance set at matrix position GVH345 "VOLUME TOLERANCE', then the corresponding
change will actuate the motor of the NMS?7 till the balancing condition is fulfilled again.

Tank Bottom Level
For bottom level measurement, the balancing condition is defined as

T=W - (V+Vg) pb
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Densities

The upper, middle, and bottom densities are calculated by the following formulas.

= Upper density (pu) and Density profile

/OU: W'WU

= Middle density (pm)

£Om=

S

= Bottom density (pb)
Ob = Wm\-/Wb v om

Draft (distance from liquid surface to the bottom of displacer)

The draft varies depending on the shape of the displacer. For cylindrical shape, the draft is

D=(V1-V2-V3)/Ax10+h+h1

where the variables and constants have the following meanings.

V, Displacer Balance Volume (69cm?)
V, Displacer Lower Hemisphere Volume
V, Displacer Bottom Stub Volume

A Cross-section of Displacer

h Height of Lower Cone

h, Height of End of Cone

Sample: Standard Displacer @50.8mm Cylindrical Shape
V, Balance Volume (69ml) Liquid Level

or Interface
V, Volume of Lower Cone (24.46ml)

V, Volume of End of Cone (0.12ml)

A Cross-section of Displacer (20.26cm2) ()
h Height of Lower Cone (20mm) i =
h, Displacer Bottom Stub Height (3mm) Vs

3 —
D=(69 - 24.46 -0.12) / 20.26 x 10 + 20 + 3 = 44,92 d <

Figure 37: Variables and Constants for Displacer

The surface or interface level should be within the cylindrical part of the displacer and approximately
in the middle of its total height.

Endress+Hauser
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8 Commissioning

8.1 Initial Settings

All of the initial settings are required for NMS7 in most case. However, depending on NMS7 specifica-
tion, some settings may not be required. Set Access code 51 at GVHO39 before applying the initial set-
tings.

8.1.1 System Calendar/Clock (GVH193 to 197)

Calendar/Clock values are set at factory (Japan Standard Time) prior to delivery. Change the data to
reflect local time.

8.1.2  Density Values (GVH005 to 007)

A\ CAUTION

Always set GVHOOS5 Upper Density for actual density data, in LPG and any application where the actual
density is 0.7000 g/ml or less. failure to set this data may result in level gauge malfunction.

Density values for 3 liquid phases are set to 1.000 g/ml prior to delivery. Change the data to reflect
actual density values. For tanks with only one liquid phase, set Upper Density. For tanks with 2 or 3
clear phases, set Middle and Bottom densities too.

Minimum difference between phase settings should be at least 0.100 g/ml.
*GVHO05 = GVH006 = GVHO07

Example:

= GVHOO5 Upper Density: 0.758g/ml
= GVHOO06 Middle Density: 0.880g/ml
= GVHOO7 Density Bottom: 1.000g/ml

8.1.3 Tank Height (GVH140)

Tank height value is set to default value at factory prior to delivery. Tank height is the reference height,
usually a gauging hatch on the tank that is used during manual level measurements. Change GVH140
to equal the reference height.

NOTICE
GVH141 'Dip Point Offset' will automatically change to reflect the difference in height between the ref-

erence height and the NMS7 reference position.

Dip Point Offset

i~ (Difference between the
dipping hole height and
the reference line of
the calibration window)

Tank Height

Figure 38: Tank Height

41



8 Commissioning

Proservo NMS7

47

8.1.4  Upper/Lower Stop (GVH161/162)

Upper and Lower Stop determine the highest and lowest point of displacer movement. These data are
set to 16000mm and Omm respectively at factory prior to delivery. Change these data to the desired
actual Upper and Lower limit values.

8.1.5 Communications Address (GVH285)

Only minimal matrix parameter setting, Access code 51, is required.

Communications protocol is displayed and selected at G2ZV8H6 Protocol. NMS7 has been preset at fac-
tory, it is not necessary to change the setting.

At GVH285 select the desired device address for NMS7. Address range: 0 to 9, 00 to FF, or 1 to 247
for Modbus.

NOTICE

FF is fixed for MIC protocol. WM550 and M/S address setting is done via dip switches on the commu-
nications module inside NMS7. For Rackbus, termination resistors should be set on NMS7 at end of
loop. Enraf BPM address range is 00 to 99.

Refer to Sect. 7.5 for Address Setting details.

8.1.6  Proactive Safety Function (GVH157/158/159)

Matrix Setting

Service Mode: default = OFF.

Select OFF if GVH158 Prosafety = ON.

Select ON only when performing maintenance on NMS7.
GVH157
A\ WARNING

Selecting ON disables the Proactive Safety function!
Access code 530

Prosafety: default = ON.
Select OFF only if the Proactive Safety function will not be used.

GVH158 A\ WARNING

Failure to confirm ON disables the Proactive Safety function!
Access code 530

Safety Level: default = 65000.0mm (WMS550.), or = 99999.0 mm (other protocols)
GVH159 Possible data values depend on receiver specification (see table below)
Access code 530

Safety Level Default by Output Protocol

Protocol Data Range Data Format
Modbus 0.0 t0 99999.0mm Float
V1 01t099999.9mm ASCII / 6 digit
MDP 0t0 99999mm BCD / 5digit
WM550 0 to 65000mm 16bit
Mark/Space 19.999m/32.699m 20bit BCD / 5 digit
Enraf BPM 01t099999.9mm 6 or 7 byte
Rackbus 01t099999.9mm Float
HART 0t099999.9mm Float

Endress+Hauser
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8.1.7 Analogue Output (GVH250 to 256)

When specified and ordered from Endress+Hauser, NMS7 is equipped with analogue output hardware
installed. Function settings may be changed as follows:

Function Setting
Assign Output 1 Assign level, upper interface, or temperature to channel 1 output.
Adjust 4mA Set desired value at which level or temperature outputs 4 mA.
Adjust 20mA Set desired value at which level or temperature outputs 20 mA
Assign Output 2 Assign level upper interface, or temperature to channel 2 output.
Adjust 4mA Set desired value at which level or temperature outputs 4 mA
Adjust 20mA Set desired value at which level or temperature outputs 20 mA.
Device at Alarm Select type of output for alarm

8.1.8  Contact Relay Alarm Output (GVH240 to 247)

When specified and ordered from Endress+Hauser, NMS7 is equipped with contact relay alarm output
hardware installed. Function settings may be changed as follows:

Function Setting
Select Relay Select relay number from 1, 2, 3 or 4.
Assign Relay Select output defin?tion from'range of choices: None, Level, L'iquid
Temperature, Caution, Warning, Emergency Error, Balance Signal.
Relay Function Select High or Low.
Switching Point Set value at which relay is activated.
Hysteresis Set hysteresis value for selected relay.
Relay on Alarm Select relay of Normal Open or Normal Closed.
On Delay Time Set time delay value for alarm output start.
Off Delay Time Set delay value for alarm output stop.

Endress+Hauser 43
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8.2  Settings for NMT 53x Connections

The following settings are required to display NMT 539 data on NMS7 screens.

Item Procedure Remarks

1. In Static Matrix "MOORE FUNCTION", invoke
GVHO30 "MATRIX OF" and select "SERVICE".

2. Invoke the Dynamic Matrix GVH362
"CONNECTION NMT" screen.

3. Use the"+"'and"-"keys to display "AVERAGE"
and press "E" to set data.

MATRIX OF

4. Press'E'to return to
IFVI‘J?\IRCETION "SYSTEM DATA" and press the "-" key to
return to "MORE FUNCTION".

5. Invoke Static Matrix "GVH030 MATRIX OF".
NMS7 matrix is divided into matrix groups.

SYSTEM | | | | | | | | | | Select TEMPERATURE" from these groups.
DATA i 6. "EDITING ENABLED"is displayed on the LCD.
CONNECTION NMT 7. The average liquid
362 temperature is displayed on Dynamic Matrix
screen GVH440.

8. The temperature of each contact is displayed
on Dynamic Matrix screens GVH450 to
GVH459.

Figure 39: Matrix Group: Service

Static Matrix
030
MATRIX OF
MORE
FUNCTION

Figure 40: Static Matrix

For NMT535/539/532 connections, refer to the appropriate operating manual for the device.
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8.3

Settings for Connection to NRF560

To connect NRF560, NMS7 requires the following settings.

A\ CAUTION
Turn on the power to NMS?7 first.

Item Procedure Remarks
1. In Static Matrix "MOORE FUNCTION", invoke
GVHO030 "MATRIX OF" and select "SERVICE".
2. Invoke the Dynamic Matrix GVH361 = Set access code 51.
"CONNECTION NRF" screen. = CONTACT 1...
MATRIX 02 20 3. Use the "+'and "-" keys to select either "CON- NRF 560
TACT 1"or "CONTACT 2" software version 1.6x and earlier (those NRF
MORE 560 that indicate no software version
FUNCTION correspond to connection type 1).
= CONTACT 2...
NRF 560
software version 1.8x and later.
SYSTEM
s | LI
\
CONNECTION NRF
361
Figure 41: Matrix Group: Service

Endress+Hauser
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8.4 Liquid Level Calibration

Preparation

Select LEVEL at GVHO20 Operation. The displacer will descend to the liquid surface and balance.
When "BAL"is displayed, the displacer stopped moving.
When measuring the liquid level manually, use an approved method.

Set Level (GVH150) for Opening Tank
Input the value at GVH150 after measuring the dipping level.

Manual
Dipping
Level

Figure 42: Calibration Level (Manual Dipping Level)

When there is not liquid in the tank;

A

A= Depend on Tank Design
B =45mm

@50mm (Standard Displacer)
140ml (Displacer Volume)
70ml (Balance Volume)

J

U

Draft

\

< Calibration Level

Figure 43: Calibration Level (Empty Tank)

A\ CAUTION

When there is no liquid in the tank, level calibration is not Omm on the measurement principle.
When Omm level calibration is needed, refer to GVHO04 (BOTTOM LEVEL) or GVH142 (DISPLAC.

DRAFT).

Endress+Hauser
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8.5 Remote Communications

8.5.1 Digital Output

The desired loop address for most digital protocols can be set at GVH285 (Address). The allowable
range for setting varies depending on the protocol installed in NMS7. The range has 0 to 9, 00 to FF
(FF is fixed for MIC protocol), or 1to 247 for Modbus.

s WMS550 and Mark Space protocols addresses must be set by switches on the communications mod-
ule inside NMS7.

= FEnraf BPM: Address range is 00 to 99. A to F is not available.

8.5.2  Whessoe Matic 550 (WM550) Communication Board Setting

Jumper Setting
Jumper settings for WM550 communication board

umper unction efault Condition
F i Default Conditi

J3 (Mode) Use EPROM [IC4]->short Short

J4 (Test) Software testing Short

J6 (Reset) Reset Open

J7 (Watch dog) Watch dog setting Short

If software reset is required; J6 has to be short.

Polling Address Setting

A\ WARNING

Polling addresses are set by mechanically at SW1 on WM550 communication board (not by
accessing NMS programming matrix). Check all polling addresses before setting.

The following table shows about address setting.

Switch Position Value Polling address = 1 Polling address = 5 Polling address = 9

ON ON ON

1 1
1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6

3 4 Polling address=3  Polling address = 7

4 8 ON ON
1 2 3 4 5 6 1 2 3 4 5 6

6 COMPATIBILITY Setting Sample

MODE

For current loop setting, refer a operating manual for Whessoe 1098 or RTU 8130 operating manual.
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8.5.3  Mark/Space(M/S) Communication Board Setting

Jumper Setting
Jumper settings for M/S communication board

Jumper Function Default condition
J3 (Mode) Use EPROM [IC4]->short Short
J3 (Reset) Reset Open
J3 (WD) Watch dog setting Short
Polling Address Setting
A\ WARNING

Polling addresses are set by mechanically at SW1 (1-8) and SW2(1-2) on Mark Space communication
board (not by accessing NMS programming matrix). Check all polling addresses before setting. The fol-

lowing table

shows address setting.

SW-2

DWWW

Function Settmg

Function Setting
Each function is set at SW2-* shown as follows.

Switch Position Value
SW-1
SW1-1 1
SW1-2 2
SW1-3 4
SW1-4 8
Address Setting
SW1-5 16
SW1-6 3 Setting Sample (Sample shown above: 267)
SW1-7 64
SW1-8 128
SW2-1 256
SW2-2 512

Switch Function Default Condition
SW2-3 ON: Data transmission under unbalanced condition ON
SW2-4 ON: low baud rate setting OFF
SW2-5 ON: Feet data OR 0-20m, OFF: 0-30m OFF
SW2-6 ON: Measured data converted to feet OFF
SW2-7 ON: Temperature data (57 bits) ON
SwW2-8 ON: Deg. F measured temperature unit, OFF: Deg. C OFF
Endress+Hauser
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8.5.4 ENRAF Bi Phase Communication Board (COM-3) Setting

COM-3 Jumper Setting
Jumper Function Default Condition
ROM type setting
1-2 short: 27C4096
JP1 (Mode) 2-3 short: 27C1024 2-3 short
1-2 open
CPU mode setting (Fixed) 3-4 short
JP2 (Reset) 5-6 short
Baud rate setting
1-2 short: 1200 bps )
Jp3 (WD) 1-2 open: 2400 bps 1-2 open

Communication Setting
Select "V1/ENRAF BPM'" at the matrix position GVH286.

Communication Setting

Polling address is set at GVH285 "ADDRESS" of NMS7 matrix. The allowable range is from 00 to 99.
A\ WARNING

A to F for polling address can not use.

Communication Setting
= Switch S1: Reset switch

= Connector J3: Communication port for debugging
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8.5.5 Analog Output

Setting of analog output 4 to 20mA is available when ordered from Endress+Hauser. NMS7 is deliv-
ered with analog output hardware installed. For the following matrix parameter settings, Access code
51, is required.

Matrix q
GHV Item Setting
250 Assign Output ?smgn DC4 to 20mA (level, upper interface, or temperature) for channel
Set level or temperature value for 4mA output on channel 1.
Available only when GVH251: "Level’, "UPPER INTERF. LEVEL", or "Liquid
251 Adjust4mA | 1P

Level: 0 to 99999mm
Temperature: -999 to 999°C
Default: Omm / 0°C

Set level or temperature value for 20mA output on channel 1. Available
only when GVH251: "Level""UPPER INTERF LEVEL', or "Liquid Temp."
252 Adjust 20mA Level: 0 to 99999mm

Temperature: -999 to 999°C

Default: Omm / 0°C

Assign DC4 to 20mA (level, upper interface, or temperature) for channel
253 Assign Output 2 1.
Default: none

Set level or temperature value for 4mA output on channel 2.

Available only when GVH251: "Level’, "UPPER INTERF. LEVEL', or "Liquid
Temp"

Level: 0 to 99999mm

Temperature: -999 to 999°C

Default: Omm / 0°C

254 Adjust 4mA

Set level or temperature value for 20mA output on channel 2.

Available only when GVH251: "Level’, "UPPER INTERF. LEVEL', or "Liquid
Temp"

Level: 0 to 99999mm

Temperature: -999 to 999°C

Default: Omm / 0°C

255 Adjust 20mA

When an error arises, the current which is set to Output Channel 1 and
2 is outputted.

OFF: When an error arises, the current is not outputted.

HOLD: When an error arises, the value of current which is being out-
putted is fixed.

MAX: When an error arises, the current of 20mA replaces the current
witch is being outputted.

MIN: When an error arises, the current of 4mA replaces the current
which is being outputted.

Default: OFF

256 Alarm/Error Output

A\ CAUTION
If "LEVEL", confirm GVH158 (Prosafety) is "NO".
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8.5.6  Contact Relay Alarm Output
The specification of alarm for output contact relay is delivered as a part of NMS?7. This specification
allows a maximum of 4 output contact relay settings. Set access code 51 in case of the following matrix
parameters.
Matrix q
GVH Item Setting
240 Select Relay Use +/- and E keys to select to activate Contact Output Relays 1 to 4.
Default value = 1.
Select output definition from range of choices: None, Level, Liquid Temp,
241 Assign Relay Caution, Warning, Emergency Error, and Balance Signal. Default value =
NONE.
. Select High or Low function, available only when GVH241 = "Level' or
242 Relay Function 'Liquid Temp." Default value = HIGH.
o . Set level (0-99999 mm) at which relay is activated, available only when
243 Switching Point GVH241 ="Level" or "Liquid Temp." Default value = 0 mm.
. Set hysteresis value (0-99999 mm) for selected relay, available only
244 Hysteresis when GVH241 ="Level" or "Liquid Temp." Default value = 0 mm.
245 Relav on Alarm Select from Normal Open or Normal Closed, available only when
Y GVH241 ="Level" or "Liquid Temp." Default value = NORMAL OPENED.
) Set delay time (0-999 seconds) for alarm output start, available only
246 On Delay time when GVH241="Level" or "Liquid Temp." Default value = O seconds.
) Set delay time (0-999 seconds) for alarm stop, available only when
247 Off Delay Time GVH241 ="Level" or "Liquid Temp." Default value = O seconds.
Description of Error Message
Error Type Descriptions
LEVEL Liquid level exceeded the designated upper or lower limit.
LIQUID TEMPERATURE Liquid temperature exceeded upper or lower limit.
CAUTION Auto wire calibration error; Auto displacer calibration error
Weight value exceeded the designated alarm sending limit (upper limit:
WARNING GVH162 or lower limit: GVH=163). (e.g. local communication error, LCD error,
communication error, EEROM data error)
EMERGENCY ERROR Z—phase no mput error, ADC sensqr error, communication IC error, A-phase no
input error, Driver error, power failure
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8.5.7 Relay Logic

Module name

[/0-3

Alarm output, Standard

(Order Code position 040= 1,3 or 5)

Setting is available for non-voltage contact point, SPST 4 points, level
or temperature.

Hysteresis, Alarm output

Switch points and switching hysteresis freely adjustable, residual cur-
rent fail-safe mode: minimum or maximum, selectable

Operation output logic

Relay Condition
Initial Configuration
(Normal Status) Open Closed
On alarm Closed Open
On device error Closed Open

On abnormal power supply
(5% lower than, higher than
specified power supply

Custody Transfer | Custody Transfer
Closed Open

Power outage Hold last condition

Switching capacity, Alarm output

= Max. 250VAC, 2A/62.5W
= Max. 220VDC, 2A/60W
= TIIS: 250VAC, 1.5A/30VDC, 9W

Alarm output,
Overspill prevention
(Order Code position 040=4)

Setting is available for non-voltage contact point, SPST Zpoints, or level.

Hysteresis, Alarm output

= Switch points and switching hysteresis freely adjustable
= Residual current fail-safe mode: minimum or maximum, selectable

Operation output logic

Relay Condition
Initial Configuration (Normal Status) Closed
On alarm Open
On device error Open

On abnormal power supply (5% lower

than, higher than specified power sup- Open
ply
Power outage Open

Switching capacity

= Umax. 200VDC/200VppAC
= [max. 0.5AC, DC or peak AC
= Pmax. 15W/VA

Operation Input

2 photocouplers, for external input from controller (tumbler switch, DCS, etc.)

Operation input logic

Gauge Status CTR1 CTR2

Level 0 (OFF) 0 (OFF)
UP 1 (ON) 0 (OFF)
STOP 0 (OFF) 1 (ON)
Interface Level 1 (ON) 1 (ON)

Input voltage

15VDC, active circuit (supplied by NMS7)

Input current

Approximately 5mA
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8.6 Density Measurement

Density measurement is available when ordered from Endress+Hauser.

= Spot density measurement for up to 3 liquid phases

8.6.1 Spot Density Measurement

Spot measurement for up to 3 liquid phases is an option that is available when ordered from
Endress+Hauser.
The following preconditions are required in order to assure safe and accurate operation.

s NMS7 must be configured for Spot density measurement as ordered from Endress+Hauser. For
information regarding upgrading your NMS7, contact Endress+Hauser representatives.

= Density values:

e.g. 0.760 g/ml Upper Density < Middle Density < Bottom Density
Middle Density - Upper Density = 0.100g/ml
Bottom Density - Middle Density = 0.100g/ml

e.g. 0.880 g/ml

e.g. 0.1000 g/ml

(Example)

Figure 44: Density Measurement

= Density values can be viewed and changed at the following matrix positions:
GVHOO5 Upper Density
GVHOO06 Middle Density
GVHOOQ7 Density Bottom

A\ CAUTION
The displacer is balanced at liquid level and the liquid surface is not moving.

For spot density measurement, the following parameters can be set or selected. However the factory
default settings also can be used.

Matrix Item Setting

Displacer Raise Set distance (0-300mm) for displacer to rise the level position above during
G1V4H3 DerI:si measuring density. Default setting = 150 mm. Observe the rule: GVH143 +

v GVH144 = 300 n, where n = integer.

Displacer Sub- Set distance (0-300mm) for displacer to submerge the level position above

G1V4H4 mef o Densi during measuring density. Default setting = 150 mm. Observe the rule:
9 v GGVH143 + GVH144 = 300 n, where n = integer.
Operation

Select the measurement of the density desired from UPPER DENSITY, MIDDLE DENSITY, or DENSITY
BOTTOM at GVHO020 "OPERATION". NMS7 raises the displacer up out of the liquid, measures its
weight, and sends the displacer down to measure the density. After density is measured, the displacer
remains at that position until UP or LEVEL command are selected at GVH020.
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EETR/BEIK)

U .

Lower Layer (Liquid)

Figure 45: Density Measurement

8.7 Interface Measurement

NMS7 can measure interface levels via the following operations.

= Upper Interface Level: returns the level data for the interface between top 2 liquid phases. Displacer
remains at interface level in UPPER INTERFACE operation.

= Middle Interface Level: returns the level data for the interface between bottom 2 liquid phases. Dis-
placer remains at interface level in MIDDLE INTERFACE operation.

= Water Dip: returns the level data for the interface between top 2 liquid phases. Displacer returns to
liquid level in LEVEL operation.

The following preconditions are required in order to assure safe and accurate operation.

= Density values:

e.g. 0.760 g/ml Upper Density < Middle Density < Bottom Density
Middle Density - Upper Density = 0.100g/ml
Bottom Density - Middle Density = 0.100g/ml

e.g. 0.880 g/ml

e.g. 0.1000 g/ml

(Example)

Figure 46: Interface Measurement

Density values can be viewed and changed at the following matrix positions:
= GVHOO5 Upper Density

= GVHOO06 Middle Density

s GVHOO7 Density Bottom

Additional matrix parameter settings are required for remote communications via WM550 communi-
cations protocol. Refer to Section "13. Matrix, (Dynamic Matrix, Device Data: G2), WM550 ALM.
SELECT.".

Operation:

After confirming the above pre-conditions, use the "+' or " keys to select the desired operation at
matrix position GVHO20 OPERATION. When the desired operation is displayed, press the "E" key.
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8.8 Sealing of NMS7

Sealing of NMS7 Procedure

1. Set OPE. DENSITY at GVH278 as the liquid density (if the density is expected to change during
operation, set the average value.).

2. Turn off the power supply, open NMS7.

3.  Turn the micro switch to the "on position" on the printed circuit board TCB (see figure below).
NMS7 will then enter "write-protect' mode and not accept any further level, weight, or density
data changes.

This completes the sealing of NMS7 procedure.

Protect SWitChB/\
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> ~
18[9 %
8 17 1 —
uUl12 5 8 a
DC-DC Converter U24 5
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? 16 & 1 U15 U13
ui4 2
@]

®
H
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Figure 47: The printed circuit board TCB
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9 Maintenance

NMS?7 measuring instrument requires no special maintenance.

9.1 Exterior Cleaning

When cleaning the exterior of measuring devices, always use cleaning agents which will not cause cor-
rosion or other damage to the housing surface seals.

9.2 Seals Replacement

NMS7 O-rings may need to be replaced periodically, and more frequently in extreme climates. The
period between changes will depend on climate severity, ambient temperatures and process.

9.3 Repairs

The Endress+Hauser repair policy is based on the fact that the measuring devices have a modular
design and that customers are able to undertake repairs themselves. Spare parts are contained in cor-
responding kits along with their related replacement instructions. Endress+Hauser provides spare
parts for repairs of NMS7, which are located with their order numbers on later pages (refer to "10.6
Spare Parts"). Contact Endress+Hauser service representatives for further assistance regarding service
and spare parts.

9.4 Repairs to Ex-approved Devices

When performing repairs on Ex-approved devices, note the following:

= Repairs of Ex-approved devices may only be performed by trained personnel or by Endress+Hauser
Service.

= Comply with the prevailing standards, national Ex-area requlations, safety instructions (XA) and
other relevant rules.

= Only use original spare parts provided by Endress+Hauser.

s When ordering spare parts, note the device information on the nameplate. Replace parts only with
parts that have the same device information.

= Perform repairs according to the instructions. When completing repairs, perform the specified rou-
tine test on the device.

= Only Endress+Hauser service representatives may convert a certified device into a different certified
variant.

= Document all repair work and conversions.

9.5 Replacement

After replacing NMS7 or electronic module, the adjustment of a new sensor is required.
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10 Accessories

10.1 Power and Control Switch

Power + Control Swith

SPECIFICATIONS

RATED VOLTAGE ~AC110/220V
RATED CURRENT  6A/5A

HOUSING ALUMINUM ALLY CASTING
TERMINAL BOX  IRON CASTING
STRUCTURE EXPLOSION PROOF
d3aG5
NO.OF CERTIFICATE T3875
Grounding
113
CONNECTION DIAGRAM
NHS8
Term. No
NMS
! Power Supply Term. No
2 1 |PowerL
3 2 |Power N [sa
[o)
4 —|
5 16 [COM — T ‘WLW n
6 17 |CRT1 ‘
7 18 |CRT2 /\
Handle . !
Position Wiring \\/{ uf_\}_z ':i '
OFF  INST
STOP LIFT Cable entry
: 5 Cable Entry | h (mm)| B
A 2 PF (G)1/2 17 140
3 1 PF (G) 3/4 20 140
PF (G)1 24 145
Figure 48: Power and Control Switch NHS8
.
10.2 Reducing Flange NHF4
Low pressure (JPI example)
8-023
P.C.D=0241.3
Stud Bolt
4-UNC5/8
Flange
ASVE S i
‘ ! | |
| 2279 |
= gl

Figure 49: Reducing Flange
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Troubleshooting

NMS?7 has a superb self-diagnosis function which monitors its operation. If an error is occurred, the
corresponding message is displayed on the LCD. The selected matrix position and the error message
are displayed every few seconds alternatively. Data can be accessed while the selected matrix position
is displayed. The error messages are stored in the memory of NMS7. Matrix position GVHO37 provides
the diagnostic history.

11.1

Selection of Diagnostic Code and History

Item

Procedure

Remarks

Static Matrix: GO

037
(Erroneous Message)

036
DIAGNOSTIC CO .

MORE
FUNCTION

Figure 50: Static Matrix

Touch Control

Endress+Hauser

DBE

Figure 51: Touch Control

1.

On "MORE FUNCTION?", select item GVHO036
'DIAGNOSTIC CO."

. Previous static matrix records are sequentially
displayed in Static Matrix screen GVH037,
starting with the latest record.

Up to 100 alarm records can be saved. If the
number of records exceeds 100, it is
sequentially overwritten

starting with the oldest record.

For example, 973192238 2402 means that an
error occurred at 22:38 on March 19, 1997,
when the instrument temperature was 24 °C
and this is the second error since NMS7 was
installed.

Display includes the year, month, day, hour,
minute, instrument temperature, and an error
sequential number, in this order.

s [tem GVHO37 only shows error message,
calendar, and pointer, but no label on the
LCD.

58
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11.2 Error and Status Messages
Message Cause Remedy Error Code
49 50C Indication of shorted element in NMT | Check GVH450 through GVH459 to see element.
' temperature sensor
358.0°C Element is not enabled, or notinstalled | . \ o148 Total number of elements
in NMT temperature sensor
3590 °C Indication of open element in NMT Check GVH450 through GVH459 to see element.
’ temperature sensor
ADC/SENSOR ERROR The signal from the A/D converter is Contact Endress+Hauser representatives. 107
out of range.
AD_J‘ XXXCOUNTER Error of level data check by A, I, and/or | If the message appears frequently, then contact
(X=A, I, Z or combina- .
tion) Z phase encoder. Endress+Hauser representatives.
A PHASE NO INPUT The input of.the A phz?lse signal from RePlace the detector unit. Contact Endress+Hauser represen- 122
the encoder is not available. tatives.
Indicates NMS displacer position is
BELOWBOT. POINT below lowest of NMT temperature sen- | Check the liquid level.
sor.
DEVICE ERROR: DEV 1 T'he HART device 1 (or 2) gives an error Check the HART device 1 (or 2) . 130, 131
(or 2) signal.
NMT 53x qives an error signal Check the connection of NMT 53x. Check the register of the
DEVICE ERROR: NMT 9 gnat. temperature sensor at position GVH362 "CONNECTION 250
NMT."
DEVICE ERROR: NMT NMT 53x temperature sensor is not Check NMT 53x. Error messages are available in NMT 53x 233
available. manual.
DEVICE ERROR: NRF NRF 560 gives an error signal. Check NRF 560. Error messages are available in NRF 560 240
manual.
DISPL CALIB ERROR Thg dev.latlon of aut'omauc' W‘?lght Check build-up or deposit on the displacer. 120
calibration exceeds its set limit.
Indicates the reference resistance ele-
ELEM 0 RANGE OVER ment (°C) on NMT electronics is out- Check the connection of the wires.
of- tolerance.
IMPOSSIBILITY Operation is impossible because there | poco weight calibration again.
is no weight table.
LOCAL ERROR: DEV1 NMS7 cannot access the local HART Check the connection of the HART device to NMS7. Check
. . ) . . . 232
(or2) device 1 (or 2). the registration of the device(s) in matrix group G5/6.
. Check the connection of NMT 53x. Check the register of the
LOCAL ERROR: NMT The s1gpal from NMT 53x temperature temperature sensor at position GVH362 "CONNECTION 111
sensor is not available. K
NMT.
. Check the connection of NRF 560 and register of the tank
LOCAL ERROR: NRF NMS7 cannot access NRF 560. side monitor at position GVH361 "CONNECTION NRF." 113
MINTENANCE GVH157 Service Mode = ON Set GVH157 = OFF 199
Defect in the memory that is specially | Replace the CPU board.
MEM. ERROR used for custody transfer sealing. Contact Endress+Hauser representatives. 201
MPU RESET qugr to the CPU module fell below Mak? sure to g.round tl}e wire. .
minimum value. Confirm there is no noise at outside.
MPU: START ACT* Power to NMS7 was turned OFF/ON. Make sure that the main power turns off. If the message
occurs frequently, contact Endress+Hauser representatives.
The tension on the measuring wire ian;eck if the displacer motion is blocked by clogging or stick-
OVERTENSION exceeds the upper limit set at ) - - 101
o B " To release overtensioning, access position GVH371 "'RELE.
position GVH162 "OVER TENS. SET. OVER TENS."
POWER FAILURE The supply voltage falls below the Check the power source. 124
allowed value.
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Message Cause Remedy Error Code
. Replace the CPU board.
RAM FAILURE CPURAM failure Contact Endress+Hauser representatives.
ROM ERROR EEPROM Replace the CPU board. ' 132
Contact Endress+Hauser representatives.
Error between communication board Replace the CPU board.
SIFA ERROR and CPU board for digital output. Contact Endress+Hauser representatives. 114
Indicates the measured temperature . )
TEMP BELOW RANGE | data is below the fixed range of the Chec}( the NMT connection of wires. .
Confirm there is no breakage of NMT common line.
NMT temperature sensor.
TEMP COM OPEN Indicates an open common line In the Confirm there is no shortage of NMT common line.
NMT temperature sensor
Confirm there is no breakage of wire and that displacer is
Indicates a shorted common line in the | positioned at the right spot. Check the installation of NMS7.
TEMP COM SHORT NMT temperature sensor Contact Endress+Hauser representatives if the system can 102
not be recovered.
WIRE CALIBERROR | e deviation of automatic wire Check wire and wire drum. 115
calibration exceeds its set limit.
Check the connection of wires.
. . Replace the detector unit.
7 PHASE NO INPUT The input of the Z phase signal from | p 1o e CPU board. 106, 112
the encoder is not available. R
Contact Endress+Hauser representatives if the system can
not be recovered.
The error might happen occasionally and might be registered
MPUXXXX* CPU error in GVHO37 (Erroneous Message).
(XXXX=text) However, it is normally negligible. If it occurs frequently,
then contact Endress+Hauser representatives.
OPE.CODE ERROR I:Cr;;lsl:g;l operation command is If the message occurs frequently, then consult E+H Service.
Error between LCD (touch control) unit
LCD CHECK and CPU board for digital Replace the touch control. 121
output.
The temperature inside the qaude Check if the ambient temperature stays within the limit.
GAUGE TEMP. exceeds Ehe limit gaug If the application is a high temperature tank, then take mea-
’ sure to avoid heat transfer from the tank to NMS7.
DRIVER ERROR A motor driver error has occurred Contact Endress+Hauser representatives.
Check NMT.
DEVICE ERROR NMT Breakage or shortage of element Confirm the error message in operation manual of NMT. 231
NMT repair is required in some cases.
NOTICE
These error histories are available (Erroneous Message) at position GVH037.
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11.3

Alarm History Display

Item

Procedure

Remarks

Matrix Group: DEVICE DATA

034
ALAlRM CONTACT

MORE !
FUNCTION

Figure 52: Device Data
Touch Control

Endress+Hauser

HEE

Figure 53: LCD (Display)

1. Bring up Static Matrix GVH034 *ALARM
CONTACT."

Static Matrix

MORE
FUNCTION |

(Alarm Message)
035

Figure 54: Static Matrix

2. Previous static matrix records are sequen-
tially displayed in Static Matrix screen
GVHO35, starting with the latest record.

= Up to 100 alarm records can be saved. If the

number of records exceeds 100, it is
sequentially overwritten starting with the
oldest record.

The display includes the year, month, day,
hour, minute, instrument temperature, and an
error sequential number, in this order. For
example, 97 3192238 2402 means that an
error occurred at 22:38 on March 19, 1997,
when the instrument temperature was 24 °C
and this is the second error since NMS7 was
installed.

11.4

List of Alarm Messages

MESSAGE Cause of Alarm
UPPER LIMIT LEVEL The level has risen above the set alarm operation value.
LOWER LIMIT LEVEL The level has fallen below the set alarm operation value.
UPPER LIMIT TEMP. The temperature has risen above the set alarm operation value.
LOWER LIMIT TEMP. The temperature has fallen below the set alarm operation value.

Endress+Hauser
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11.5 Flowcharts for Diagnostics and Troubleshooting

Diagnostic : -49.5 °C

a N

(Level display)
-49.5°C

l

-

Meaning:
Shorted element in NMT
temperature

For up to 10 elements,
check GVH450 through
HO to find shorted
element. For 10 elements [—>|
or more,select element at
GVH470,check
temperature at GVH473.

May require complete
NMT exchange. Send all
Temperature matrix (G4)
data to Endress+Hauser

Diagnostic : ADJ A, I or Z COUNTER

ADJ (A, 1, Z) COUNTER
YYMMDDhhmm TT ##

Frequently occurs?

Diagnostic : 358.0 °C (at GVH450 or GVH473)

Replace detacotr unit.

Meaning:
Automatic software
adjusmtment working

normally. Sometimes seen in

turbulent applications.

Follow up the unit.

. Meaning:
358.0°C Element not enabled, or not
TEMP. NO. n installed in NMT )
Frequently occurs? Follow up the unit.
This is an indicator, not
an error code. Field application might be
Verify total number of abnormal. Vibrations of gauge
elements at GVH482. head or extreme level change
might be occured.
Diagnostic:359.0 C Diagnostic : A PHASE NO INPUT
\ Meaning: Meaning:
(Level display) Open element in NMT A PHASE NO INPUT A-phase signal output
359.0°C termperauter sensor YYMMDDhhmm TT ## from encoder, or input

-

i

For or up to 10 elements,
check GVH450 through
GVH459 to find open

select element at
GVHA450, check
temperature at GVH473.

element. For 10 or more, —> temperature matrix (G4)

May require complete
NMT exchange. Send all

data to Endress+Hauser.

TCB CN5, CN7 loose?

When TCB is replaced

Diagnostic : ADC SENSOR ERROR

ADC SENSOR ERROR
YYMMDDhhmm TT ##

Yes

TCB CN5, CN7 loose?

Replace detector unit.
Refer to “11.4 Hall
Sensors and 11.5 Initial
Weight Calibration”.

Meaning:

A/D signal output from
detector unit, or input to
CPU, is abnormal.

Make connections firm.

and recoverd, TCB has
some problem. If not,
replace the detector unit,

Yes

to CPU is abnormal.
20 outputs = 360 degrees.

Make connections firm.
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Diagnostic : BELOW BOT. POINT

(FLASHING ON
ANY DISPLAY)

SW v 4.20 or Later ?

Adjust GVH486 from 0 to
500mm. This will create an
offset for temperature
elements. When level is low,
error might not be arisen.
Hoever this setting makes
measure the gas temperature
and not always measures

the temperature correctly.

Meaning:
Shorted element in NMT
temperature

Yes |When set GVH498 = ON,

error is removed.
Temperature is 358°C

A\ CAUTION

If displacer position goes
lower than element 0
position + GVH486,
BELOW BOT. POINT
will display.

Diagnostic : DISPL CALIB ERROR

Meaning:

Measured weight of the
displacer exceeds
allowable limit:
GVH184 > = GVH185

(FLASHING ON ANY
DISPLAY)

Clean displacer, wire,
drum, adjust hall sensors,
recalibrate it.

Buildup on displacer ? Yes

Increase G1V8HS5, or
adjust hall sensors and
recalibrate it.

Diagnostic : DEVICE ERROR: DEV1 (2)

DEVICE ERROR
DEV1 or (2)

¥

Refer to HART device
Operating Manual.

Meaning:
An error arose at HART
dvice.

Diagnostic : DEVICE ERROR: NMT

DEVICE ERROR: NMT

\_

Check G4V8HO for NMT
Diagnostic codes, refer to
NMT Operating Manual

Meaning:
An error arose at the NMT
Temperature sensor.

Diagnostic : ELEM 0 RANGE OVER

ELEM 0 RANGE OVER

NMT module
Connection 0.K?

Recover the connection

of wire.

Record Temperature matrix
data, exchange temperature
electronics.

Diagnostic : DEVICE ERROR : NRF

DEVICE ERROR: NRF

Y
Refer to NRF Operating
Manual.

Meaning:
An error arose at the NRF
tank side indicator.

Diagnostic : IMPOSSIBILITY

Meaning:

Operation impossible
because a valid weight table
/ does not exist.

IMPOSSIBILITY

OPERATION

l

Refer to “11.4 Hall
Sensors and 11.5 Initial
Weight Calibration”.

Endress+Hauser
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Diagnostic : LOCAL ERROR DEV1(2)

Meaning:
HART communication

LOCAL ERROR DEV1 (2)

error of HART sensor

(1) or (2)

HART sensor is
connected?

Set GVH549, 649 = ON
Sensor is not connected.
Turn off GVH549 and
649.

HART terminal
voltage is 16V or less?

HART sensor address
GVH549=4
GVH691=5

are not setted.

Check the address.

HART sensor is
malfunctioned or power
failure of HART circuit of
NMS arise. Repair is required.

Diagnostic : LOCAL ERROR NRF

LOCAL ERROR : NRF

Y

Meaning:
An error arose at the NRF
tank side indicator.

Check GVH361:
NRF >=v 1.82, CONTACT 1
NRF >v 1.82, CONTACT 2

Diagnostic : LOCAL ERROR NMT

4 N
LOCAL ERROR NMT

\_ J

Y
Check GVH480 for NMT
Diagnostics codes, refer to
NMT Operating Manual.

Meaning:
An error arose at the NMT
temperature sensor.

HART terminal
voltage is 16V or less?

When NMT sensor is
not connected, GVH362
is not OFF.

HART sensor is
malfunctioned or power
failure of HART circuit of
NMS arise. Repair is required.

No | Make correct setting at

GVH361 t? >——
correc GVH361.
Yes
HART voltage i3 Check NMS HART module,
C16.5 to 25.5V? TCB, NRF HART module
FCB.
Check NMS HART module,
TCB, NRF HART module
FCB.
Diagnostic : MPU : RESET
Meaning:
MEM. ERROR CPU is activated out of
YYMMDDhhmm TT ## control by exernal noise and

Frequently occurs ?

watch dog performs and
reset the data and program
restarts.

Replace TCB module.
Refer to “11.2 Hall

Sensors and 11.3 Initial

Diagnostic : Maintenance

MAINTENENCE
YYMMDDhhmm TT ##

Indicate that NMS is set
to maintenance mode
(GVH157).

Weight Calibration”.
No
No
Y
Noise, Isolate and
eliminate source of noise.
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Diagnostic : MPU: START ACT

Meaning:
Power supply is turned on
and off.

MPU: START ACT

YYMMDDhhmm TT ##

Check local power supply
if frequent.

Indicates normal operation.

Diagnostic : ROM ERROR Meaning:

CPU ROM Failure

Replace TCB module.
Refer to “11.2 Hall
Sensors and 11.3 Initial
Weight Calibration”.

ROM ERROR

YYMMDDhhmm TT ##

Diagnostic : OVERTENSION

[ \ Meaning:

OVERTENSION Measuring wire tension

ﬁ_/

Set Operation = STOP
Set G3V7H1 = ON

Diagnostic : SIFA ERROR Meaning:

CPU SIFA Failure

Replace TCB module.
Refer to “11.2 Hall
Sensors and 11.3 Initial
Weight Calibration”.

SIFA ERROR

YYMMDDhhmm TT ##

exceeds value set at GVH162.

Diagnostic : TEMP. BELOW RAM RANGE

Meaning:

Measured temperature data
is not within the allowable
range of NMT.

(FLASHING ON

ANY DISPLAY)

Find and fix cause of cut
Yes |wire. Replace displacer.
Refer to “11.2 Hall
Sensors and 11.3 Initial
Weight Calibration”.

Measuring wire cut ?

Check NMT specification.
Check G4V5HO0 through H9.
Check temperature in the tank

Check measuring wire,
displacer, stilling well
due to overtension.

Diagnostic : POWER FAILURE

Meaning:
Supply voltage dropped
to 95VAC or less.

POWER FAILURE

YYMMDDhhmm TT ##

Check local power supply.

]

The operation is normal.
If the value is back to within
the allowable range,

Data below range ?

error will disappear.

Record temperature matrix
data, replace temperature
module.

Diagnostic : RAM FAILURE
Meaning:
CPU RAM Failure

RAM FAILURE

Replace TCB module.
Refer to “11.2 Hall
Sensors and 11.3 Initial
Weight Calibration”.

YYMMDDhhmm TT ##

Diagnostic : TEMP. COM. OPEN

Meaning:
Open element in NMT
temperature sensor.

(FLASHING ON
ANY DISPLAY)

Any shortage in
common line?

Check the shortage point.

Record temperature matrix
data, replace temperature
module.

Endress+Hauser
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Diagnostic : TEMP. COM. SHORT Diagnostic : UNDERTENSION
Meaning: \ Meaning:
(FLASHING ON Shorted element in NMT UNDERTENSION Measuring wire tension

is not within the range of
allowable valueat GVH163.

ANY DISPLAY)

temperature sensor. /

!

Set Operation = STOP

Any shortage on Revocer common line.

common line?

Replace displacer.
Refer to “11.2 Hall
Sensors and 11.3 Initial

Measuring wire cut ?

Record temperature matrix Weight Calibration”.
data and replace
temperature module.
Check weight measurement
. . function and replace CPU
Diagnostic : TEMP. OVER RANGE TCB. detector unit TCC-3
f Meaning: if it is malfunctioned.
LASHING ON | e allowabe
ANY DISPLAY) range of NMT Diagnostic : WIRE CALIB ERROR
Meaning:
(FLASHING ON Measuring wire length
e ANY DISPLAY) exceeds allowable range.
Check NMT specification. -
Check GVH450 through GVH174 > = GVH175
GVH459. Check
temperature in the tank.

Clean displacer, wire,
wire drum. Adjust hall
sensor and recalibrate it.

Buildup on
measuring wire?

Yes

Operation is normal.
If the value is back to within
the allowable range,
error will disappear.

Data over range ?

Increase GVH185, or
adjust hall sensors and
Record temperature matrix recalibrate it.

data, replace temperature
module.

Diagnostic : Z PHASE NO INPUT

Meaning:

Z PHASE NO INPUT Z-phase signal output from
YYMMDDhhmm TT ## Fhe encoder, or input to CPU,
is abnormal.

1 output = 360 degrees.

TCB CN5, CN7 loose ? Make connections firm.

Replace detector unit.
Refer to “11.2 Hall
Sensors and 11.3 Initial
Weight Calibration”.
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Diagnostic : Calibration Unsuccessful Diagnostic : No response to OPERATION
G3V7HO measured weight = 0.0 after calibration GVHO020 = LEVEL, GVH021 0 = (not LEVEL)
0.0g LEVEL (not LEVEL)
MEASURED WEIGHT OPERATION PERATION STATUS
GVHO020 GVHO21
Input correct values of
circumference, wire, and At NRF tank side
GVH340,341,342 displacer weight. No .} indicator set
correct? Adjust hall sensor and OPERATION = LEVEL
perform weight
calibration. Yes
Replace detector unit.
Hall sensor N Set
No _|Refer to “11.4 Hall O, OPERATION = LEVEL
adjustment OK? Sensors and 11.5 Initial at host CPU.
Weight Calibration”.
Yes
Replace TCB module. Replace TCB module,
Refer to “11.4 Hall adjust hall sensors and
Sensors and 11.5 Initial recalibrate it.
Weight Calibration”.
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11.6 Setting after Parts Replacement

After any part of NMS7 is replaced, and before starting NMS7 calibration, specify the data on the fol-
lowing equipment.

= Circumferential length of wire drum (indicated on face of wire drum)

= Weight of displacer (indicated on the body of the displacer)

= Volume of displacer (indicated on the body of the displacer)

= Balance volume (indicated on the body of the displacer or 50% of volume)

= Density of measured liquid (up to three phases)

= Height of tank with NMS7 mounted on it (refer to Section "7 Commissioning').

Item

Procedure

Remarks

Matrix Group: SERVICE

3. In Static Matrix "MORE FUNCTION" bring up
GVHO030 "MATRIX OF" and select 'SERVICE.

1. Select Dynamic Matrix GVH340 "WIRE
DRUM CIRC." Check whether the displayed
value is equal to the value marked on the
wire drum.

= If not, adjust the displayed value.

= Set the access code at 51.

MATRIX OF
MORE
FUNCTION
MEAS. WIRE
& DRUM
! !

Figure 55: Dynamic

BALANCE VOLUME
DISPLACER VOLUME [3 4 3
DISPLACER WEIGHT [3% 3

Matrix.

Figure 56: Displacer

N

Select the Dynamic Matrix screen GVH341.

3. Set Dynamic Matrix GVH342 "DISPLACER
WEIGHT" at the value marked on the dis-
placer.

4. Set Dynamic Matrix GVH343 "DISPLACER
VOLUME" to the value marked on the dis-
placer.

5. Set Dynamic Matrix GVH344 "BALANCE
VOLUME" at half the value set in "DIS-
PLACER VALUME.""This setting is provided
to the approximate position of the displacer
when it becomes

6. stationary in the liquid.

= The weight and volume of the displacer are
marked on its bottom

= The balance volume is the volume of that
part of the displacer that is immersed in the
liquid when the displacer is balanced in the
liquid.

= For calculation methods of the draft position.

68
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11.7 Intelligent Function

11.7.1 Maintenance Prediction Function

The history of maintenance is displayed at matrix screen GVH265 (Parts Overused Date). LCD screen
displays the following contents.

= Total operation time for parts managed according to this value

= Total number of rotations of the wire drum for parts managed according to this value

Reference Part

Management Value
Reference
] ; (conducting time/
Display Part § number of rotations)

1) POWER UNIT Power supply unit 43,800 hours (about 5 years)
2) DISPLAY UNIT LCD indicator 61,300 hours (about 7 years)
3) MOTOR UNIT Motor/driver unit 43,800 hours (about 5 years)
4) WIRE UNIT Measuring wire 240,000 rotations
5) BEARINGS UNIT Drum bearing metal 145,000 rotations
6) SHAFT UNIT . Drum shaft 240,000 rotations
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11.8 Spare Parts

Spare parts are contained in kits. Spare parts for NMS7 which can be ordered from Endress+Hauser are
shown with their order numbers in the diagram below. Contact Endress+Hauser service representa-

tives for further assistance.

11.8.1 NMS7

Figure 57: Spare parts
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No. | Parts No. Parts Name No. Parts No. Parts Name
017803-0066 | O-ring, cover drum housing SS, FKM 70106498 Fuse 250VAC T2A50, NMS, 10 pcs.
017803-0035 | O-ring, cover drum housing SS, Silicon 40 | 70106499 Fuse 20-62VDC T3A15, NMS, 10 pcs.
70109105 O-ring, cover drum housing SS, NBR 70106500 Fuse cover 10set, NMS
017803-0033 | O-ring, calibration window, NBR 52013660 Wiring harness, Terminal-COM-1/RS485/BPM module
1 017803-0041 | O-ring, calibration window, silicon 52013650 Wiring harness, Terminal-HART passive module
017803-0036 | O-ring, calibration window, FKM 70106037 Wiring harness, Terminal-HART active module
017803-0030 | O-ring display cover, NBA 52013657 Wiring harness, Terminal-Mark Space module
017803-0040 | O-ring, terminal cover, NBA 52013648 Wiring harness, Terminal-ENRAF BPM module
017800-0111 | Cover, display module, Aluminum 4 52013653 Wiring harness, Terminal-I/0-3 module
21 017800-0112 | Cover, terminal box, Aluminum, NMS 52013652 Wiring harness, I/0-3 TCB
71103514 Calibration window, polished SS blind 52013655 Wiring harness, Terminal-I/0-5 module
70103940 POW-6, HV, non Ex i 70106033 CPU, T-AMP Ex d module cable
- 70103941 POW-6, LV, non Ex i 70106034 Wiring harness, Terminal-T-AMP Ex d module
32 70103937 TCB-6, CPU module, upgrade of TCB-4 47 56004508 Terminal, noise filter, Exd
017800-0005 | COM-1, Communication module, V1 43 017800-0015 PCB CPU Carrier set complete, spacer
52013661 Upgrade kit V1 017800-0021 Display module 2 line, 3 key optical
71086763 Modbus module RS485, COM-5 “ 70103938 Display module 4 line, 3 key optical
70106270 Upgrade kit Modbus RS485 017800-0043 Detector unit NMS, TCC-3
56004484 COM-6 HART, passive remote communication, module > 70103944 Detector unit NMS, TCC-3, V1
52013651 Upgrade kit, HART, passive 71103519 Wire drum + wire 0.2mm, 10/16m
56004485 COM-6 HART, active remote communication, module 71103518 Wire drum + wire Teflon, 10/16m
> 70106039 Upgrade kit HART active output 71134074 Wire drum, wire 0.2mm 22m, flanged
56004534 Communication module WM550, arrestor > 56004527 Wire drum + 47m wire, SS
52013662 Upgrade kit WM550 56004526 Wire drum bracket SS, teflon coated
56004409 Communication module Mark Space 017800-0221 Bearing, wire drum bracket, PTFE
52013658 Upgrade kit Mark Space 71103520 Set measuring wire 316 0.2mm, 16m (5pcs)
56004355 Communication module ENRAF BPM, COM-3 56004909 Measuring wire, 0.2mm, SS, 16m
52013649 Upgrade kit ENRAF BPM 56004256 5x measuring wire, 16m, d=0.4mm, PTFE
017800-0007 | Alarm output, 2x contact, I/03 56004912 5x measuring wire, 16m, d=0.4mm, PTFE coated
. 70109108 Alarm output, 2x contact, /03, TUV OSP >3 017800-0241 Wire ring, 316
017800-0017 | Output 4-20mA, 1/0-5, TCB4 017800-0242 Wire ring, PTFE coated
> 52013656 Upgrade kit [70-5 70105994 Displacer, 50mm, cylindrical, PTFE solid
56004442 Operation I/C. O., spot temperature 71103517 Displacer, 50mm, cylindrical, SUS316 polished
70106035 Upgrade kit operation 1./C. O., Ex d temp. 75 | 71067825 Calibration weight 50g, NMS7
70106032 Upgrade kit operation input/contact out
> 56004441 Operation input/contact out, carrier
56004491 Spot temp. with Chassis
56004490 Spot temp. input T-AMP Upgrade kit
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11.9 Return

1. The following procedure must be performed before returning NMS7 to Endress+Hauser e.g. for
repair or calibration.

= Remove all residue. Pay special attention to the gasket grooves and crevices where fluid may be
present. This is especially important if the fluid is corrosive, poisonous, carcinogenic, radioac-
tive, or otherwise hazardous.

= Always enclose a duly completed 'Declaration of Hazardous Material and De-contamination"
form. Only then can Endress+Hauser transport, examine, and repair a returned device.

= Enclose special handling instructions if necessary, for example a safety data sheet as per EN
91/155/EEC.

2. Additionally specify:
= An exact description of the application
® The chemical and physical characteristics of the instrument
= A short description of the error that occurred (specify the error code where possible)

= Operating time of the device

ﬂ A copy of the “Declaration of Contamination” is included at the end of this operating manual.

A\ WARNING
s Hazardous materials may be attached to damaged parts of NMS7 or its plastic material. Unless haz-
ardous materials are completely removed from NMS7, no repair request is accepted.

= Incomplete cleaning of the instrument may result in waste disposal or cause harm to personnel
(burns, etc.). Any costs arising from this will be charged to the operator of the instrument.

11.10 Disposal

In case of disposal, separate the various components according to their materials.
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11.11 Software History

Software version / Date

Software changes

Documentation
changes

V2.13, from 9.96

Original Release

BAOO1N/08/en/09.98

V2.20, from 10.97

T2:TCB-2, Modified V1: R&S command

BAOO1IN/08/en/11.97

V4.06, from 04.98

HART master, T4:TCB-4

V4.08X, from 08.98

upper stop speed reduction 3-step

V4.20, from 08.98

WM550, Commuwin II display, elem. Error fix

BAOO1N/08/en/12.99

V4.272, from 05.00

HART line selection add to static matrix: gas temp.
minus data remote communication level 6 digit data
processing memory clear volume calculation matrix
deleted

V4.23B, from 09.00

standard release, alarm output modify, NMT level
selection

V4.24, from 04.01

standard release

BAOO1N/08/en/03.01

V4.24 OSP, from 06.01

Over Spill protection

V4.24 T2, from 02.02

TCB-2 CPU, NMT, V1 level measurement

V4.27, from 09.04

Level hold matrix, Error display on Home screen only

BAOOIN/08/en/11.04

V4.27 T6/T&O, from11.05

W&M and Overspill prevention

BAOOIN/08/en/03.06

V4.27 A, from 05.07

standard release

V4.27 B, from 09.08

standard release

BA1001N/08/en/12.08

V4.27 C, from 04.09

Proactive Safety function

BA1001N/08/en/04.09

V4.27 E, from 03.10 DTM support BA00401G/08/en/
01.11

V4.27 F, from 05.11 SIL BAD0401G/08/en/
02.11

V4.27 G, from 05.12 4-20mA long range support ](3)3A(£401G/08/en/
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12  Adjustment

12.1 Sensor Adjustment

After exchanging CPU module, detector unit, wire drum, measuring wire (all or part), it is necessary to

adjust the hall sensors and make new weight table calibration.

Hall Sensor Adjustment Procedure

1. Move the displacer to the side of blind window or put the displacer on a work bench so that the

displacer can be touched.

0

—_—

GVHO39 (530

ACCESS CODE

GVH020

STOP
OPERATION

—
GVHO30 [ ADJ. SENSOR

MATRIX OF

Figure 58: Hall Sensor Adjustment 1

2. Confirm that NMS7 is level and no vibration or other disturbance occurred.

Set access code to 530 at GVHO39.
Set operation command to STOP at GVH020.
Select Adj. Sensor at GVHO30.

3
4,
5]
6. Record Sensor Count (Wa2) at GVH741.

Index Sensor
Count Count

(Ex. Wa2=25000)

29XX 25000
AD]. A SPAN

(Ex. Wal= 15000)

* 29XX 15000
AD]J. A SPAN

Figure 59: Hall Sensor 2
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A\ WARNING
Do not let wire fall off the wire drum.

2

10.

To set O to load of the measuring wire, lift the displacer until Sensor Count is stable and record
the value of Sensor Count (Wal). Calculate the difference of Wal and Wa2 using the following
formula.

= |Wa2 - Wal | = 10000 (+/-100)?

If Yes, go to step 7 "GVH740 A Zero".

If No, return the displacer to the original position at GVH741

s If [Wa2 - Wal |<9,900, increase Index Count using [+] key.

= If [Wa2 - Wal [>11,000, decrease Index Count using -] key.

= Repeat until |Wa2 - Wal | = 10000 (+/-100).

Adjust A Zero Sensor Count = 21000 (+/-100) at GVH740 using [+] and [-] keys.

(Ex Wa2=21000)

D

29XX 21000
AD]J. A ZERO

(Ex Wal=11000)

29XX 11000
AD]J. A ZERO

T

Figure 60: Hall Sensor Adjustment 3

11.
12,

13.
14.
15.

Record the value of Sensor Counter (Wa2)

Follow step 7 above, lift the displacer until Sensor Count is stable and record the value of Sensor
Count (Wal). Calculate the difference of Wal and Wa2 using the following formula.

= |Wal - Wa2 | = 10000 (+/-100)?

If yes, go to step 12. "GVH743 B Span".

If not, repeat steps 6 and 12.

Follow step 6 to 9, set B Span to | Wa2 - Wal|=10000 (+/-100) at GVH743.

(Ex Wal=11000)

i 31XX 11000
AD]. B SPAN

(Ex Wa2=21000)

31XX 21000
ADJ. B SPAN

(Do C

Figure 61: Hall Sensor Adjustment 4
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16. Adjust B Zero Sensor Count = 11000 (+/- 100) at GVH742 using [+] and [-] keys.
17. Follow steps 11 to 14, adjust to |Wa2 - Wal| = 10000 (+/-100) at GVH42.

(Ex Wal = 11000)
31XX 11000

AD]. B SPAN

(Ex Wa2=21000)

31XX 21000
ADJ. B SPAN

(Do Do

Figure 62: Hall Sensor Adjustment 5

This completes the hall sensor adjustment.
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12.2 Initial Weight Calibration

Weight table calibration must be done after completing wire drum installation. The calibration proce-

dures will vary depending on the measurement specifications. Use the following procedure ONLY for

NMS?7 with level measurement function. When NMS7 performs density and interface measurements

other than level measurement, refer to "12.2.2 Weight Calibration (Density)".

12.2.1 Weight Calibration (Standard)

A\ CAUTION
Wind and vibration

may affect weight table calibration.

Item

Procedure

Remarks

Wire Drum

Service
Matrix: G3

Displacer 2.

eg.
250.2 g

NIT

R

51
ACCESS CODE 4 | XxXXXX | XXX | XXXX

Figure 63: Calibration 1-A

. Enter access code 51 at GVH039.

Confirm the following data. GVH340 wire
Drum (engraved on wire drum), GVH342
Wire Weight Standard SUS = 2.50
PTFE=4.55, GVH342 Displacer Weight
(engraved on displacer)

. Confirm that the data engraved on dis-
placer and data on matrix are same.
If not, change the matrix data according to
the engraved data.

@)

STOP
OPERATION
ON

WEIGHT CALIB.

Figure 64: Calibration 2-A

O E 6
nnn -

< L]

Displacer down? |7H

4
5

7

. Select STOP at GVH020.

. Set 0.0 to GVH379.

. Select ON at GVH373.
NMS7 automatically moves displacer up and
down, calibrates, and stops.

. Enter No = (-) at Displacer Down? +/-.
When entering (-), displacer stop the cur-

rent position. When entering (+), displacer
moves 300mm down and stops.

= Displacer moves to blind window posi-

tion.

Figure 65: Calibration 3-A

1xxxx 2XXXX ,
0.0 Low on: E& - +

. Leave the displacer until Sa and Sb are sta-

ble. Press [E| and [-| keys simultaneously.

. Return the displacer to the original posi-

tion.
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Item

Procedure

Remarks

(Displacer set: ok?) ’E l lﬁ
Displacer on? E & + @ l

Figure 66: Calibration 4-A

10.Press |E] at Displacer set ok?.

11.Press [E| and [+] keys simultaneously at
Displacer on: E & +.

s (Calibration automatically starts, which
takes approximately 10 minutes.

OFF E
WEIGHT CALIB.

Figure 67: Calibration 5-A

12.Weight Calibration at GVH373 shows OFF.

13.Check the weight calibration at
GVH370=GVH342 +/- 2.0 grams?

14.1f not, adjust sensor or calibrate the weight
again.

= Always enter N = -.

78
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12.2.2 Weight Calibration (Density)

Item Procedure Remarks

1. Enter access code 51 at GVH039.

2. Confirm the following data. GVH340 wire Drum
(engraved on wire drum), GVH342 Wire Weight
Standard SUS = 2.50 PTFE=4.55, GVH342 Dis-
placer Weight (engraved on displacer)

3. Confirm that the data engraved on displacer and
data on matrix are same.

P P— If not, change the matrix data according to the
0 engraved data.

9
51 \Y
ACCESS CODE 7 50.2

Figure 68: Calibration 1-B

v

4. Select STOP at GVH020.
O 5. Set 50.2g (test weight) to GVH379.
@% 6. Select ON at GVH373.
. NMS7 automatically moves displacer up and down, | Displacer moves at calibration window
calibrates, and stops. or maintenance chamber position.
7. Enter No = (-) at Displacer Down? +/-.

8. When entering [-|, displacer stop the current posi-
B tion. When entering [+], displacer moves 300mm
down and stops.

9. Replace the displacer with 50.2 g weight and wait
until Sa and Sb are stable.

(.) D 10.Press [E| and [-| key simultaneously.

2XXXX Txooxx
50.x Low on: E& -, +

Figure 70: Calibration 3-B
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Item

Procedure

Remarks

LS

Displacer set: ok? lﬁ
Displacer on: E & + . . @

Figure 71: Calibration 4-B

11.Remove the 50.2g wight from the displace and
mount the displacer on the wire.

12.Press |E| at Displacer set 0.K?

13.Press |E} and [+] keys simultaneously at Displacer
on: E & +.

= Calibration starts automatically, which
takes approximately 10 minutes.

OFF E
WEIGHT CALIB.

Figure 72: Calibration 5-B

14.Weight Calibration at GVH373 shows OFF.

15.Check the weight calibration at GVH370=GVH342
+/- 2.0 grams?

16.If not, adjust sensor or calibrate the weight again.

= Always enter N = -.

80
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Items

Descriptions

Measuring Range

0to 16, 28, or 36m depending on material specification
(longer ranges available upon consultation)

Density Limits 0.430 to 2.000 g/cm? (430 to 2000 kg/m?3)
Level: +/- 0.7mm (0.027 inch)™?

Accuracy Interface: +/- 2.7mm (0.106 inch)"?
Density: +/- 0.005 g/cm? "3

Sensitivity +/- 0.1mm (0.004 inch)

Self-diagnostic Function

CPU system health, measuring wire tension, communication, gauge sta-
tus, level data input, etc

Input/Output see Ordering Information
Motion Delay Configurable in 20ms steps from 0 to 9.9 seconds
Power 85 to 264 VAC, 50/60 Hz
20to 62 VDC, or 20 to 55 VAC, 50/60Hz
Max. Current 50VA / 50W
Surge Protection Standard supply

Ambient Temperature

-20to 60 °C (-4 to 140°F)

Liquid Temperature

-200 to +200°C (-328 to +392°F)

Displacer Speed Max. 2500mm/min
Displa Backlight LCD, level, temperature, status, diagnostics, menu-navigation,
play in English, Japanese and Chinese
Operation Local operation by optical display keypad, external contact
Calibration Optical dlsplay keypad for tank level and sensor adjustment by automated
software routine
Weight 27kg

Weight varies depending on specifications.

Degree of Protection

IP67 / NEMA4X

Ex Approval

Waterproof and dust-proof, IP67 NEMA 4X
TIS Ex d IIB T4

Additional Certificates

Weights and Measures for custody transfer: NMi, PTB
Overspill prevention: TUV Nord
SIL (Functional Safety Manual): TUV Nord

Color

Body: blue (RAL5012); Covers: white (RAL7035)

Supplementary Documentation

Technical Information (TI00006G)
Functional Safety Manual (SD00337G)

*1 Under reference conditions

*2 Difference of product densities at least 0.100 g/cm?
*3 Accuracy when calibrated for density measurement
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Matrix

14

Programming Matrix

14.1
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15  Appendix

15.1 RS 485 MODBUS (COM- 5) Terminator

Terminator Switch Setting Procedure

1. RS-485 Communication Module until 2008

Set all slide switch (four bits) turn to ON when termination is required.

Sy

Terminator Switch OFF

oz
—~ N o

SAEE

Terminator Switch ON

— N on X

o=z

Figure 73: RS-485 Communication Module
2. COMM-5 RS- 485 Communication Module from 2009
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Set piano type switch S1-1, S2-3, S2-4 to ON (UP) when termination is required.

YRR
L8 i oy

Figure 74: COM-5 RS-485 Communication Module
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15.2 Measurement Wire Replacement

Procedure for Winding Wire onto Wire Drum
Prepare a box with approx. 300mm(w) x 300mm(d) x 50mm(h) for wire storing.
Take out the measurement wire from the plastic bag.
Put the measuring wire into the box without twisting.

Put one end of the measuring wire into a hole on the wire drum groove.

1
2
3
4
5. Fix the end of the measuring wire by a screw.
6. Sitdown on a chair.

7.  Grasp the wire drum by left hand and hold the measuring wire by left thumb.

8. Hold the measuring wire by right thumb and index finger.

9. Make tension to secure the measuring wire, so as not to come out of the groove.

10. Rotate the wire drum to wind the measuring wire into groove with holding by left thumb.

This completes the winding wire onto wire drum procedure.

/Measuring Wire

Figure 75: Measuring Wire
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Fixing Wire Procedure

1. Put the wire drum on the desk and fix the measuring wire by masking tape remaining 500mm
wire.

Masking Tape

Figure 76: Wire and Wire Drum
2. Wind the measuring wire toward the wire drum 2 times around the ring.
3.  Wind the measuring wire 10 times.
4. Keep a space as the triangle shape and wind the measuring wire 10 times toward arrow A.
5.  Wind the measuring wire 10 times toward arrow B.
= Keep a certain amount of tension to the wire ring.
6. Wind the measuring wire 10 to the wire ring times again.
7. Wind the measuring wire 10 times toward arrow C.
8. Wind the measuring wire 10 times toward arrow D.

This completes the fixing wire procedure.

i
Keep a certain amount of tention.

Steps 7 to 8

Figure 77: Fixing Wire
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15.3 Displacer

15.3.1 Displacer Installation

Installation Procedure
1. Mount the displacer on the wire ring.

2. Tosecure the displacer to the measuring wire, wind the attached wire onto the wire ring through
the wire ring hole.

This completes the displacer installation procedure.

Step 1 Step 2

Wire Ring Securing Wire

Displacer

Figure 78: Displacer
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15.3.2 Displacers
Actual draft position may change slightly with tank parameters.
@30mm SUS Cylindrical @30mm PTFE Cylindrical
711
[ —
|
|
\
| 0N
| o
\
|
\
|
Weight 261g | Weight 261g
Volume 85mg ! Volume 85m¢
Balance Volume | 41.3mg@ ‘ Balance Volume | 41.3mg¢
- Draft Point 63.8mm ! Draft Point 63.8mm
— o | ol o
o~ n | S [
- Draft Point i - - Draft Point
|
\
|
o \
o |
O mn
| 2
. [
\
|
! |
f n
© ! o
230 «
@30
@40mm PTFE Cylindrical @40mm SUS Cylindrical
I
| 11
9 |
| i =
i Weight 254g I Weight 280g
‘ Volume 152mg¢ i Volume 126me
I Balance Volume | 71.1mg¢ i Balance Volume | 62.6mg
‘ Draft Point 64.1mm I Draft Point 54.5mm
‘ i
\ N |
— o® | N
! | - ; | o =
| Draft Point : 5 Draft Point
|
! I
| |
| |
| o | 3
I 3 | N
‘ |
|
| \
i \ =
‘ |
O |
@40 o« 24

Figure 79: Dimensions 1
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@50mm SUS Cylindrical @50mm PTFE Cylindrical
\
|
|
|
f wn
\ Weight 2549 1 = Weight 290g
! Volume 152mg [ Volume 128mg
‘ Balance Volume | 71.1mQ : Balance Volume | 64mg
! Draft Point 64.1lmm ‘ Draft Point 38.1mm
| y: | 2%
O
I n = [
! w —
‘ I
‘ | =
o)
| | «
| 9 N 9
| | A ,
| |
G 50
©50.8 o £

Figure 80: Dimensions 2
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People for Process Automation

Declaration of Hazardous Material and De-Contamination
Erklarung zur Kontamination und Reinigung

Please reference the Return Authorization Number (RA#), obtained from Endress+Hauser, on all paperwork and mark the RA#

RA N | | | | | | | clearly on the outside of the box. If this procedure is not followed, it may result in the refusal of the package at our facility.

0 . Bitte geben Sie die von E+H mitgeteilte Riicklieferungsnummer (RA#) auf allen Lieferpapieren an und vermerken Sie diese
auch auBen auf der Verpackung. Nichtbeachtung dieser Anweisung fiihrt zur Ablehnung ihrer Lieferung.

Because of legal regulations and for the safety of our employees and operating equipment, we need the "Declaration of Hazardous Material

and De-Contamination", with your signature, before your order can be handled. Please make absolutely sure to attach it to the outside of the

packaging.

Aufgrund der gesetzlichen Vorschriften und zum Schutz unserer Mitarbeiter und Betriebseinrichtungen, bendtigen wir die unterschriebene

"Erkldrung zur Kontamination und Reinigung", bevor Ihr Auftrag bearbeitet werden kann. Bringen Sie diese unbedingt auBen an der
Verpackung an.

Type of instrument / sensor Serial number
Geréte-/Sensortyp Seriennummer

D Used as SIL device in a Safety Instrumented System / Einsatz als SIL Gerdt in Schutzeinrichtungen

Process data/Prozessdaten Temperature / Temperatur [°F [°C| Pressure / Druck [psi] [Pa]
Conductivity / Leitfahigkeit [uS/cm]  Viscosity /Viskositdt [cp] [mm®/s|

Medium and warnings V 2
Warnhinweise zum Medium A A /x\ A i

Medium /concentration | Identification | flammable toxic corrosive hf}rrﬁ?g{/ other * harmless

Medium /Konzentration | CAS No. | entziindlich giftig dtzend gseghlgglfllceﬁt/s* sonstiges* junbedenklich

reizend

Process

medium
Medium im
Prozess
Medium for
process cleaning
Medium zur
Prozessreinigung
Returned part
cleaned with
Medium zur
Endreinigung

* explosive; oxidising; dangerous for the environment; biological risk; radioactive
* explosive; brandférdernd; umweltgefdhrlich; biogefdhrlich; radioaktiv

Please tick should one of the above be applicable, include safety data sheet and, if necessary, special handling instructions.

Zutreffendes ankreuzen; trifft einer der Warnhinweise zu, Sicherheitsdatenblatt und ggf. spezielle Handhabungsvorschriften beilegen.

Descriptio n of failure / Fehlerbeschreibung

Company data / Angaben zum Absender

Company /Firma Phone number of contact person / Telefon-Nr. Ansprechpartner:

Address / Adresse Fax / E-Mail

Your order No. / Thre Auftragsnr.

“We hereby certify that this declaration is filled out truthfully and completely to the best of our knowledge.We further certify that the returned
parts have been carefully cleaned. To the best of our knowledge they are free of any residues in dangerous quantities.”

“Wir bestdtigen, die vorliegende Erkldrung nach unserem besten Wissen wahrheitsgetreu und vollstindig ausgefiillt zu haben. Wir bestétigen
weiter, dass die zurlickgesandten Teile sorgfdltig gereinigt wurden und nach unserem besten Wissen frei von Riickstdnden in gefahrbringen-
der Menge sind.”

(place, date / Ort, Datum) Name, dept./ADbt. (please print /bitte Druckschrift Signature / Unterschrift
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