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WARNING
Z& Showing information about
possible hazards (etc.)

©6 © 0 ¢ 0 0 0 0000000000000 000000000000 0000
.
.

. NOTE
Comments about how to get most out
of the product (etc.)

© 0 0000000000000 00000000000000000c0e0 00

CAUTION
Information about being careful when
using the products in different scenes (etc.)

READ THESE INSTRUCTIONS FIRST!

These instructions provide information about the safe handling and operation of the intelligent valve controller.
If you require additional assistance, please contact the manufacturer or manufacturer’s representative.
Addresses and phone numbers are printed on the back cover.

See also www.metso.com/valves for the latest documentation.

SAVE THESE INSTRUCTIONS!

Subject to change without notice.
All trademarks are property of their respective owners.
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NDX VALVE CONTROLLER

1 FOR YOUR SAFETY

READ THESE INSTRUCTIONS FIRST!

o
=
=
=
=<
==
)
=
jurw}
(5

These instructions provide information about the safe hand-
ling, installation, commissioning, operation, troubleshoot-
ing, maintenance and replacement of the intelligent valve
controller. These instructions do not contain all detailed
information on every possible aspect of installation, oper-
ation or maintenance.

If you are uncertain about the use of the controller or its
suitability for your intended use or if you require additional
assistance, please contact the manufacturer or manufac-
turer’s representative.

Addresses and phone numbers are printed on the back cover.

SPECS

LOGISTICS

See also www.metso.com/NDX for the latest
documentation.

SAVE THESE INSTRUCTIONS FOR LATER USE! S

1.1 BEFORE YOU BEGIN

Do not install, operate or maintain intelligent valve con- =

troller without being fully trained and qualified in valve, &

actuator and accessory installation, operation and main-

tenance. To avoid personal injury or property damage, it

is important to carefully read, understand, and follow all

contents of this user guide, including all safety cautions and =

warning. Itis also important to be authorized by the plant =

operator before operating the intelligent valve controller. &

Note, that there are additional safety regulations which are

plantand/or hazardous area related. Those are not covered

in this manual. g
=
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NDX VALVE CONTROLLER

2  SAFETY PRECAUTIONS

NOTE .
Avoid grounding a welding machine in close  :
proximity to a valve controller. Damage to .
the equipment may result. .

CAUTION

Do not exceed the permitted values!
Exceeding the permitted values marked on
the valve controller maycause damage to the
controller and to equipment attached to the
controller and could lead to uncontrolled pres-
sure release in the worst case. Damage to the
equipment and personal injury may result.

Ex WARNING

For use in the presence of combustible dust.

- Ignition protection relies on the enclosure.
Protect the cover of the valve controller from
impacts.

- When temperature is higher than 70 °C/

158 °F the temperature rating of the cable
shall be higher than the ambient temperature.

- Device shall not be subjected to a prolific

charge generating mechanism.

- Accumulation of dust shall be avoided!

CAUTION

Do not remove or dismantle a pressurized
controller!

Removing or dismantling pressurized pneu-
matic components of a valve controller leads
to uncontrolled pressure release. Always shut
off the supply air and release the pressure
from the pipelines and equipment before
removing or dismantling the controller. Other-
wise personal injury and damage to equip-
ment may result.

Intrinsic Safety (Ex i) WARNING

- Ensure that the complete installation and
wiring is intrinsically safe before operating
the device!

- The equipment must be connected via a
certified Zener barrier placed outside the
hazardous area.

- Temperature rating of selected connection
cable shall be greater than 83 °C.

WARNING

During automatic or manual calibration the
valve operates between open and closed po-
sitions. Make sure that the operation does not
endanger people or processes!

Ex n WARNING

At an ambient temperature > +70 °C/ 158 °F,
the temperature rating of selected connection
cable shall be in accordance with the maxi-
mum ambient temperature range. Selected
cable gland shall not invalidate the type of
protection.

WARNING

Do not operate the device with cover
removed!

- Environmental influence (water, dust etc.)

Ex NOTE

Follow the standards EN/IEC 60079-14 when
installing the equipment and EN/IEC 60079-25
when connecting Ex i interfaces.

Ex WARNING

Electrostatic charge hazard!

The cover is non-conductive. Clean with

a damp cloth only! Spark hazard!

Protect the aluminum housing from impacts
and friction!




NDX VALVE CONTROLLER

3 PRODUCT SUMMARY

3.1 INTRODUCTION TO NELES® NDX INTELLIGENT
VALVE CONTROLLER

Metso's Neles NDX is the next generation intelligent valve
controller working on all single acting control valves and
in all industry areas. It guarantees end product quality in
all operating conditions with incomparable performance,
unique diagnostics, and years of reliable service. The NDX
is a future-proof investment with life-time support for
asset management.

3.2 KEY FEATURES

+  Reliable and robust design

« Industry leading pneumatic capacity

«  Benchmark control performance

«  Simple and fast installation and commissioning
+  Local / remote operation

«  Wide language support

«  Expandable architecture

«  HART 6/7 communication as standard

- Diagnostics available in every unit

«  Self-diagnostics

«  Online diagnostics

«  Communication diagnostics

«  Extended off-line test capabilities

«  Worldwide support for hazardous area approvals

Total cost of ownership

«  Fast and reliable installation process

«  Low energy and air consumption

«  Easy to use diagnostics simplify determining when
valve maintenance is required

« Inherent high air capacity eliminates additional
instrumentation

«  One positioner that fits small and big valves, with
rotary or linear action

Minimized process variability

«  Linearization of the valve flow characteristics

«  Excellent dynamic and static control performance
- Fast response to control signal change

«  Accurate internal measurements

Easy installation and configuration

- Simple /fast configuration and calibration using one
of the following:
o Standard Local User Interface (LUI) accessible
without opening the device cover LUl can be
rotated according to mounting position

>
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Fig 1

o Distributed Control System (DCS) asset
management program
«  Backwards compatible with retrofit kits for easy
replacement of Metso NE700 and ND9000 positioners.
«  Easy retro-fit to an extensive list of 3rd party valves
+ Installation to all common control systems

Open solution

«  Metso is committed to delivering products that
freely interface with software and hardware from a
variety of manufacturers; NDX is no exception. This
open architecture allows the NDX to be integrated
with other field devices to give an unprecedented
level of controllability.

«  FDT and EDD based multi-vendor support
configuration

«  Support files for NDX are available for free download
from www.metso.com/ndx

NDX mounting on actuators and valves
«  Supports all single acting actuators

Both rotary and linear valves
+  Guided startup and automatic/manual calibration
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NDX VALVE CONTROLLER

3  PRODUCT SUMMARY

Product reliability

«  Designed to operate in harsh environmental
conditions

+  Rugged modular design

+  Excellent temperature characteristics

«  Vibration and impact tolerant

«  IP66/NEMA4X enclosure

«  Protected against humidity

«  Resistant to dirty air

«  Wear resistant and sealed components

«  Fully contactless position measurement

«  Fully encapsulated electronics

Predictive maintenance

- Easy access to collected data with FieldCare or any
FDT/DTM software and drivers

« Intelligent diagnostics analysis to visualize control
valve health and performance

«  Patented on-line valve signature

«  Historical trend and histogram collection

- Diagnostics collected continuously while the
process is running

«  Extensive set of off-line tests with accurate key
figure calculations

«  Clear notifications with on-line alarms

«  Condition monitoring tools available

3.3 OPERATION PRINCIPLE

The NDX is a 4-20 mA powered microcontroller based
intelligent valve controller. The device contains a local user
interface enabling configuration and operation without
opening the device cover. Configuration and operation
can also be made remotely by PC with asset management
software connected to the control loop.

After connections of electric signal and pneumatic supply,
the micro controller (uC) continuously reads measurements:
«  Inputsignal

«  Valve position with contactless sensor (a),

«  Actuator pressure (1)

«  Supply pressure (S)

«  Device temperature

Advanced self-diagnostics guarantee that all measurements
operate correctly.

Powerful microcontroller calculates a control signal for I/P
converter (prestage). I/P converter controls the operating
pressure to the pneumatic relay (output stage). Pneumatic
relay moves and actuator pressure changes accordingly. The
changing actuator pressure moves the control valve. The
position sensor measures the valve movement. The control
algorithm modulates the I/P converter control signal until
the control valve position matches the input signal.

8
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3.4 OPTIONS

Following options are available for NDX valve controller:

« Internal position transmitter
«  Gauge block

3.4.41 Internal position transmitter

Optional position transmitter connection is part of the
printed circuit board module. Position transmitter is con-
nected to the 2-pole OUT terminal as shown in figure 3.
Position transmitter requires an external power supply.

Fig 3



NDX VALVE CONTROLLER

3  PRODUCT SUMMARY

3.4.2 Gauge block

Fig 4

Optional gauge block is available in the following three
options:

1/4 NPT with gauges (block with 1/4NPT threads + gauges)
G1/4 without gauges (block with G1/4 threads)

G1/4 with gauges (block with G1/4 threads + gauges)

3.5 MARKINGS

The valve controller is equipped with three identification
plates.

Identification plate

Identification plate includes following markings
«  Contact details of the manufacturer

« Inputsignal (voltage range)

«  Transmitter input signal (voltage range)
«  Supply pressure range

+  Output

«  Enclosure type

«  Manufacturing serial number*

«  Build number

«  H/C-code

«  Type code (7 signs)

«  Gauge block options

*) Manufacturing serial number explained:

TT= device and factory sign

YY=year of manufacturing

WW = week of manufacturing

NNNN = consecutive number

Example: PH15360001 = controller, year 2015, week 36,
consecutive number 1

Approval and type code plate

Approval and type code plate includes following markings
«  Type code (15 signs)

«  C-code

«  CEmark

«  Approvals (max. two)

«  Operational temperature

« Inputresistance

TYPE: NDX1510TGXUON00O
00 00 52 O O O A

1D: €0000001)
(RS

VTT 15 ATEX 030X / IECEx VTT 15.0010X
O 1 GExialiC T6...T4

O un2GEexibliC T6..T4

VTT 15 ATEX 031X/ IECEx VTT 15.0011X
O n3GExicliC T6...T4

Tamb. T6: -40...+50 °C, T5: +65 °C, T4: +80 °C
4-20 mA INPUT (9.7 V, 20 mA, 485 Ohm)

Ui: 28 VDC, li: 120 mA, Pi: 1W,

Ci: 22 nF, Li: 100 uH

METSO FLOW CONTROL OY
VANHA PORVOONTIE 229
01380 VANTAA, FINLAND

Input: 4...20 mA (max. 30 VDC)
4 - 20 mA pos. transmitter: Ui: 12-28 VDC
Supply pressure: 1.4...8 bar / 20...115 psi

Output: Single acting,
Enclosure type: IP66 / NEMA 4X
S/N: PH15260001 REV: 1.0

O TS5 0

1D:
OR8N
TYPE:
(N O

Gauge block: [Jo [O1 02 O3

Class |, Division 1

Groups A, B, C, and D; T4/T5/T6

Ex ia IIC T4/T5/T6 Ga

Class |, Zone 0 AEx ia lIC T4/T5/T6 Ga
Tamb. T6: -40...+50 °C, T5: +65 °C, T4: +80 °C
4-20 mA INPUT (9.7 V, 20 mA, 485 Ohm)

Ui: 28 VDG, li: 120 mA, Pi: 1W,

Ci: 22 nF, Li: 100 uH

Install per drawing / Installer suivant plan
NDX control wiring diagram s B
B
C us

CAUTION / WARNINGS:
Refer to manual (IMO) c E
For cautions/warnings! 0575

Downloads @ www.metso.com/NDX

Intrinsically Safe
Securite Intrinseque

Fig 5 Identification plate Fig6 Approval and type code

plate

Warnings plate

Warnings plate includes explosion hazard warnings.

&WARNING - EXPLOSION HAZARD:

I5) CL1, DIV § ZNOJ1:

- Install Per Drawing NDX, Intrinsically Safe
- Substituion of Components May Impare
Intrinsic Safety!

M) CL1, DIV2 7 ZN2:
- Substitufion of Components May Impare
Suitability For Class 1, Division 2!
- Do Not Connect While Circuit Is Live
Unless Area Is Known To Be Nonhazardous!

&A‘I’I’ENTION - RISQUE D'EXPLOSION:

(15) CL1 DIV / ZNOM:
-Imstaller Suivant Plan NDX,

Securite Intrinseque

(NI} CL1 DNV2 | ZN2:

- Le Remplacement De Composants Peut
Alterer La Conformite Pour La

Classe 1, Division 2!

- Ne Pas Brancher Si Circuit Sous Tension,
A Moins Que La Zone Ne Soit Classe Hors
Riggue D'Explosion!

Fig 7 Warnings plate
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NDX VALVE CONTROLLER

3  PRODUCT SUMMARY

3.6 EXPLODED VIEW

Fig 8
NDX part list
Linear Magnet Holder Assembly' (VD48-55)
2 Housing
3 Ground screw, M5, 1 pcs

4 Cross rec head screw, M4X10, 2 pcs
15 Cover assembly, main cover *incl. 25
25 Cover screw, M5X16, 4 pcs
32  Prestage bottom filter assembly *
37  Cover assembly, relay cover * incl. 47
42 Cover assembly, prestage cover *incl. 47
47 Countersunk screw, M4X10, 8 pcs
49  Prestage channel filling piece
87 Exhaust cover, 3/8” NPT, 2 pcs *
100 Prestage unit assembly * incl. 32, 130
130 Pan head screw, M4x30, 3 pcs
/140 Relay valve assembly *
Fig9 191  Printed circuit board *incl. 201

201  Countersunk screw, M4X16, 6 pcs
'The magnet holder assembly model depends ontheactu- 207 Local user interface *incl. 220
ator type. It will be included in the bracket setup. It willnot 220 Round head screw, PT 2.5X16, 4 pcs
be included in bareshaft NDX. 372 Gauge block
373 Gasket
374 Socket head screw, M6X45, 3 pcs
375 Pressure gauge
376 Pressure gauge
378 Gauge block frame
379 Cross rec head screw, M5X30, 3 pcs

*Sparepart. See detailed instructions in Maintenance chapter.

10



NDX VALVE CONTROLLER

3  PRODUCT SUMMARY

3.7 TOOLS
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Following tools are needed for the product installation and service:

® ® © 0 O

SPECS

LOGISTICS

MOUNTING

®

5mm 13 mm and 22 mm with linear actuators.
6 mm 8 mm and 24 mm with rotary actuators.

T

X
X

33

7 3m
2 8m

o

.
START UP

Fig 10

- NOTE
Other tools are dependent on the actuator :

which the NDX is installed upon.

OPERATION

DIMENSIONS MAINTENANCE

HOW TO ORDER
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NDX VALVE CONTROLLER

4  TECHNICAL DESCRIPTION

41 General

Loop powered 4-20 mA, no external power supply required.

Suitable for linear and rotary valves.

Actuator connections in accordance with VDI/VDE 3845

and IEC 60534-6 standards.

Action: Single acting, direct or reverse

Travel range: Linear: 5-120 mm/0.2-4.7 in
Rotary: 30-160 degrees

4.2 Environmental Influence
Standard

temperature range:
Influence of temperature
on valve position:

-40° - +85°C/-40° - +185 °F

Rotary: 0.5% /10 °C
Linear: 0.1 mm/10°C
Temperature cycling/
Dry heat:

Humidity Limits:
Influence of vibration
on valve position:

Acc. to IEC 60068-2-2
Acc.to IEC61514-2

< 1% under2g5-150 Hz,
1 g 150-300 Hz, 0.5 g 300-
2000 Hz

Magnetic Fields: Negligible at 30 A/m
Acc. to IEC 61000-4-8
43 Electromagnetic Protection

Emission acc. to IEC 61000-6-4
Immunity acc. to EN 61000-6-2

4.4 Enclosure

Housing Material: Epoxy coated anodized aluminum
alloy, EN1706 AC - AlSi12 (b)
Polycarbonate, Lexan EXL1434
+ Lexan 943A

Cover Material:

Magnet holder: Glass fiber reinforced polyamide,
PA66GF20

Protection class: IP66, NEMA 4X
IP67 optional for storage and
transport

Pneumatic ports:

Supply air: 1/4 NPT, G1/4 with
additional block
Actuator: 1/4 NPT, G1/4 with
additional block
Exhausts: 2 pcs. 3/8 NPT, G3/8 with
additional block
Cable entry: 2 pcs. 1/2 NPT (M20 with adapter)
Weight: 1.9kg /4.1 Ibs

12

4.5 Pneumatics

Supply Pressure: 1.4-8 bar / 20-116 psi

Supply Media: Air, nitrogen, sweet natural gas®
Effect of supply pressure

< 0.1 % at 10 % difference in
inlet pressure

on valve position:

Air quality: Acc. to ISO 8573-1

Solid particles: Class 7 (40 um filtration)

Humidity: Class 1 (at minimum dew point
10 °C/ 18 °F below minimum
temperature is required)

Qil class: 3(or< 1 ppm)

Air Capacity™: 80 Nm3/h / 47.1 scfm

Air Consumption in

steady state position: 0.1 Nm*/h/0.06 scfm

' rated at 4 bar / 60 PSI supply pressure

? If natural gas is collected from the exhaust, make sure there
are no back-pressure in the exhaust side. This applies also
to so called re-breather application where the exhaust is
piped to the actuator spring side.

4.6 Electronics

HART Protocol rev.6/7

Supply power: Loop powered, 4-20 mA

Min. control signal: 3.8mA

Current max: 120 mA

Load voltage: 9.7VDC at 20 mA
9.0VDCat4 mA

Impedance at 20mA: 485 Q)

Maximum Voltage: 30VDC

Rev. Polarity protection: -30VDC

active over 35 mA
0.5-2.5 mm? (14-20 AWG)

Over current protection:
Wire size:

Performance with moderate constant-load actuators

Dead band: <02%
Hysteresis: <05%
Linearity error: <05%
Repeatability: <02%

Position transmitter (optional)

Output signal: 4-20 mA (galvanic isolation;
600 VDC)

Supply Voltage: 12-30VDC

Linearity: <0.05%FS

Temperature effect: <035%FS

Failsafe output: 3.5mAor22.5mA

Maximum External load: 690 Q for LS.

ExiallCT6 Ui<28V



4 TECHNICAL DESCRIPTION

4.7 Approvals

NDX VALVE CONTROLLER

Approval: NDX1510_G-X__N0000

EC Type examination

Electrical values

11 GExiallCT6..T4 Ga
111 D Exia llICT85 °C..T115 °C Da

112 GExib ICT6..T4 Gb
112D Exib IICT85 °C..T115 °C Db

VTT 15 ATEX 030X
EN 60079-0:2012,
EN 60079-11:2012

Input: Ui <28V, li < 120 mA, Pi< 1 W, Ci < 22 nF, Li < 100 pH.
Output: Ui <28V, i< 120 mA, Pi< 1TW, Ci < 22 nF, Li < 100 pH,
external load resistance 0-690 Q

113 GExnAIlICT6..T4 Ge
113 GExicllCT6..T4 Ge
113D ExicllICT85°C..T115 °C Dc

VTT 15 ATEX 031X
EN 60079-0:2012,
EN 60079-11:2012

Input: Ui <28V, i < 120 mA, Pi< TW, Ci < 22 nF, Li < 100 pH.
Output: Ui <28V, li < 120 mA, Pi < 1 W, Ci < 22 nF, Li < 100 pH,
external load resistance 0-690 Q

ExiallICT6..T4 Ga
Exia llICT85 °C..T115°C Da

Exib IICT6..T4 Gb
Exib IICT85 °C..T115°C Db

IECEx VTT 15.0010X
IEC 60079-0: 2011
IEC 60079-11: 2011

Input: Ui <28V, i <120 mA, Pi< 1 W, Ci < 22 nF, Li < 100 pH.
Output: Ui <28V, i< 120 mA, Pi< 1 W, Ci < 22 nF, Li < 100 uH,
external load resistance 0-690 Q

IECExVTT 15.0011X
IEC 60079-0: 2011
IEC 60079-11: 2011

Ex nAICT6..T4 Ge
ExicllCT6..T4 Gc
Exic ICT85°C..T115 °C Dc

Input: Ui <28V, li < 120 mA, Pi< 1 W, Ci < 22 nF, Li < 100 pH.
Output: Ui <28V, li< 120 mA, Pi< 1 W, Ci < 22 nF, Li < 100 pH,
external load resistance 0-690 Q

(€ & @,

Approval: NDX1510_G-_U_N0000

CSA certificate number

Electrical values

Class I, Division 1, Groups A, B, C,and | 70030683
D; T4/T5/T6
Exia lICT4/T5/T6 Ga

Class I, Zone 0 AEx ia IICT4/T5/T6 Ga

Input: Ui <28V, li < 120 mA, Pi < 1 W, Ci < 22 nF, Li < 100 nF
Output: Ui <28V, li< 120 mA, Pi < 1 W, Ci < 22 nF, Li < 100 pH,
external load resistance 0-690 Q

. NOTE
See latest up-to-date information of
approvals on metso.com/ndx
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NDX VALVE CONTROLLER

5 TRANSPORTATION AND STORAGE

The valve controller is a sophisticated instrument and it shall
be handled with care. Products must be stored in a clean,
dry environment. Device is delivered in IP67 packaging for
storage and transportation.

«  Check the controller for any damage that may have
occurred during transportation.

«  Store the uninstalled controller preferably indoors,
keep it away from rain and dust.

« Do not unpack the device until installing it.

« Do not drop or knock the controller.

«  Keep the flow ports and cable glands plugged until
installing.

«  Follow instructions elsewhere in this manual.

14



NDX VALVE CONTROLLER

6 RECYCLING AND DISPOSAL

Most valve controller parts can be recycled if sorted accord-
ing to material. A valve controller may also be returned to
manufacturer for recycling and disposal.

GENERAL INFO

SPECS
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NDX VALVE CONTROLLER

7 LINEAR MOUNTING

7.1 Installation to Neles Globe

MODEL VD25 MODEL VD37

7.1.1 Installation to Neles Globe (VD29)

1. Mount the magnet holder with magnet to the
actuator coupler, tighten the fixing screw.

4 \ 4 \
13 mm or 22 mm
5mm Depends on
L 6mm ) actuator size

. NOTE

Similar mounting steps apply also with other

Neles Globe actuator sizes.

NOTE
The bracket can be rotated 180° or flipped

front/backside. If the bracket is flipped, the

magnet needs to be flipped correspondingly.

2. Mount the bracket to the actuator, leaving the screws
loose.

Fig 13

16

If needed, check the magnet installation toler-
ances from the picture in section 7.3 “Installa-
tion to any linear actuator”

3. Attach the magnet alignment tool to the magnet.
Adjust the position of the bracket so that the
magnet slides smoothly in the magnet alignment
tool groove and tighten the magnet alignment tool
fixing bolts.

Fig 14

4. Tighten the bracket screws from step 2. Remove the
magnet alignment tool.



NDX VALVE CONTROLLER

o
7 LINEAR MOUNTING =
5. Mount the NDX to the bracket. Bracket Orientation Table — Neles Globe <
Neles Actuator Size Stroke (mm) Bracket Model / Orientation
#25 20 n
#29 40 )
g
Fig 15 #37 20,40

VD

MOUNTING

#48 40, 50, 60

START UP

#55 80,90

OPERATION

DIMENSIONS MAINTENANCE

HOW TO ORDER
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7.2

The following mounting brackets are designed for linear
actuators using the IEC 60534-6 interface. These kits include

NDX VALVE CONTROLLER

7 LINEAR MOUNTING

Installation to IEC mounting face

an alignment tool which makes device installation very easy.

2.

3.

Mount the IEC bracket to the actuator, leaving the
screws loose.

Mount the magnet alignment tool (magnetically) to
the magnet bracket.

Mount the magnet bracket to the actuator coupler,
leaving the screws loose.

Fig 16
4. Attach the magnet alignment tool to the center holes
on the IEC bracket.
4 )
5mm
. J
J

Fig 17

NOTE

Other tools are dependent on the actuator

which the NDX is installed upon.
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7 LINEAR MOUNTING £
5. Adjust the position of the magnet bracket (and the 7. When the magnet moves smoothly in the magnet E
IEC bracket) so that the magnet slides smoothly in alignment tool, that automatically defines the correct
the magnet alignment tool groove. alignment and distance from the device position
6. Tighten the magnet bracket screws. sensor. Tighten the IEC bracket to the actuator and

remove the magnet alignment tool.

SPECS

LOGISTICS

)
=
=
=
=
=)
=

START UP

Fig 18

OPERATION

8. Mount the device to the IEC bracket by four screws.

MAINTENANCE

DIMENSIONS

HOW TO ORDER

Fig 19

19
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7 LINEAR MOUNTING

13 Installation to any linear actuator

NDX can be easily installed to any linear actuator when the
following installation rules are followed. In order to guar-
antee the best possible position measurement accuracy,
NDX and position feedback magnet must be positioned
according to the following guidelines.

NOTE
Use only Metso original magnets.

Bracket and fixing bolt material should have

low magnetic permeability (e.g. AlSI316 or
aluminium).

+ Tolerance +/- 3 [mm]
i
!
ri\ - .. Magnet center travel limit
A (fixing bolt line)
N
o
Magnet center
[
i
!
!
i J
P —_ .= Magnet center travel limit
S (fixing bolt line)
!
!
J
Fig 20
When installing the device to any other actuator model
make sure that the following tolerances are followed with :
magnet mounting. : NOTE

1. Magnet shall be centered within +/- 3 mm tolerance
as shown in the picture.

2. Magnet center shall never exceed the magnet center
travel limits shown in the picture.

20

Always ensure that the magnet center stays
within magnet center travel limits on the

complete operation range of the valve.

NOTE
Shorter actuator stroke allows more freedom
for alignment of the magnet and NDX in

actuator stroke direction. Magnet position does

not affect the measurement accuracy as long
as the magnet center stays within the magnet
center travel limits for whole travel range.
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7 LINEAR MOUNTING

3. The distance between the magnet and the device
bottom shall be 4.5 mm with +/- 3 mm tolerance
(1.5-7.5 mm).

4. Check that following magnet alignment require-
ments are not exceeded.

Figure 23 shows the exclusion zone. There is no material
limitation outside the exclusion zone, but to guarantee the
optimal performance do not use any magnetic material
inside the zone. Inside the exclusion zone but close to the
"walls” AISI 304 and any austenitic steel can be used.

N és +/-3 [mm]

0©|°7

LW

N

Fig 23

Fig 21
= — Max 6 deg
Max T mm =
7|\ Max 3 mm
1
A
|
|
R ima
\ |
!
I
l||
|
\Lh
[ |
+J
|
|
Jo
<& |
'| N Max2mm \
\ |
| |
| |
-+ -+
Max 4 deg Max 3 deg
J
Fig 22

21

SPECS GENERAL INFO

LOGISTICS

)
=
=
=
=
=)
=

DIMENSIONS MAINTENANCE OPERATION START UP

HOW TO ORDER



NDX VALVE CONTROLLER

8 ROTARY MOUNTING

Rotary mounting is designed according to VDI/VDE 3845
interface.

8.1 Installation to Neles BJ series actuators -
MAGNET MOUNTING

+  Mounting set includes mechanical position
indicator. It can be used if there is no position
indicator in the actuator.

«  Place position indicator plate to the correct position
so that it correspond to the valve position.

«  Lock position indicator plate with screw driver so
that it can't turn by bending locking tabs.

«  Mount magnet to the actuator

Itis recommended to use thread locking to prevent magnet
loosening under heavy vibration. Magnet will be tightened
as tight as 4 Nm. From the operation point of view magnet
can be in any position so there is no adjustment needed.

24 mm

Fig 24

22

Installation to Neles BJ series actuators -
BRACKET MOUNTING

8.2

For Neles BJ actuators there are few different mount-
ing brackets, depending on actuator size. This example
shows NDX mounting to Neles BJ6 actuator. For other sizes
bracket types vary a little, but main steps are the same.
When mounting NDX to the Neles actuators, there is no
mechanical adjustment needed.

«  Mount bracket to the NDX

«  Mount bracket to the actuator

Fig 25



NDX VALVE CONTROLLER

8 ROTARY MOUNTING

83 Installation to any rotary actuator

GENERAL INFO

NDX can be easily installed to any rotary actuator when the
following installation rules are followed. In order to guar-
antee the best possible position measurement accuracy,
NDX and position feedback magnet must be positioned
according to the following guidelines.

SPECS

. NOTE
* Use only Metso original magnets. Bracket and

fixing bolt material should have low magnetic
permeability (e.g. AISI316 or aluminium).

LOGISTICS

Aim for small mechanical clearance, but avoid contact.
there shall be max 5 mm gap between the magnet and
NDX. Tilt is not critical. Aim for zero eccentricity. Polarity
of the magnet is irrelevant.

)
=
=
=
=
=)
=

Figure 26 shows the exclusion zone. There is no material -

limitation outside the exclusion zone, but to guarantee the  fig 26 o

optimal performance do not use any magnetic material =

inside the zone. Inside the exclusion zone but close to the =

"walls” AISI 304 and any austenitic steel can be used.
=
=]
=
o
(=}
=
=<
=
=
=
=
=
z
=]
2
[ )
=
[=)
oc
(¥}
2
o
=
=
o
p=
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9  PNEUMATICS PIPING

NDX pneumatics piping
EEEE—
Actuator Housing
Exhaust Exhaust
3/8"NPT 3/8"NPT
Bxh i
— Q
EEEE—
Actuator
Pressure
1/4" NPT Supply Pressure
(1.4-8 bar / 20-116 psi)
— | Media: Air, nitrogen
or sweet natural gas
1/4" NPT
° e o
Fig 27
Pneumatics piping when pressure gauge block is installed
< < PH2
. J
Exh | exh i

, ©
® ¢

Fig 28

NOTE

Placement and distances between exhaust
and pressure channels are different than with-
out the pressure gauge block. See Dimension
drawings for details.

24
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9 PNEUMATICS PIPING

Exhaust covers installed

Fig 29

. NOTE

. Exhaust covers are different for Exh | and
Exh Il and shall not be mixed. Make sure that
they are reinstalled to right exhaust port if
removed. See Fig 29.

. NOTE
. When mounting the pneumatic connectors,

the exhaust cover may need to be removed

temporarily. Mount the exhaust cover back
when the pneumatic connectors are mounted.
Do not leave device without exhaust cover.
Water and dirt may get into the device.

25
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9 PNEUMATICS PIPING

Suggested Piping Size

Supply Pressure (S)
All actuator types and sizes

\k\\\\\\\\\\\\\\\k\\\\\\ 10 mm (3/8")

Loctite
577

Actuator Pressure (1)
All actuator types and sizes

)

Loctite
577

Fig 30
:_ NOTE : 1 NOTE
It is recommended to use 10 mm (3/8") Supp|y : E The stroking times mentioned in the table .
: air piping. : : below are trendsetting. They are measured :
e eteieeeeeeieeeeaeeneneaaeneaaanaaas o With3barsupplyairpressure without a :
- process pressure. They may vary significant- :
ly due to different factors such as, but not :
. NOTE : . limited to, pressure difference of the valve, the
. Liquid sealant such as Loctite 577 is recom- : . stiction of the actuator, supply air pressure, :
mended. Excess sealant may result in faulty : . the capacity of the supply air system and the
. operation. Sealing tape is not recommended. : . dimensions of the supply air piping. :
Ensure that the air piping is clean. : :
Actuator NDX
Model Size Stroke Stroke Volume NPT Stroking times (s)
mm dm® in® Spring Air
25 20 0,9 54,9 1/4" 1,4 1,0
VDD 29 20 1,8 109,8 1/4" 1,6 0,9
37 40 3,5 213,5 1/4" 2,5 18
48 40 10,2 622,4 1/4" 33 2,8
25 20 0,9 54,9 1/4" 1,8 1,6
VDR
55 40 18,2 1110 1/4" 4,6 3,1
0,47 28,3 3/8" 13 0,8
0,9 55 3/8" TBD TBD
B1JU 10 18 110 3/8" 2,2 12
12 3,6 220 3/8" TBD TBD
16 6,7 409 3/8" 56 2,7
Supply pressure 3 bar
Spring Range and Supply Pressure Table
Actuator Type Spring Range Supply Pressure
MIN Suggested MAX
Neles VD***C 0.8..2.6bar/11..37 psi 2.6 bar /38 psi 3.6 bar /52 psi 4.0 bar / 58 psi
Neles VD***A 0.2..1.0bar/3..15 psi 1.4 bar/ 20 psi 2.1 bar /30 psi
Neles VD***B 0.4 ..2.1 bar/6..30 psi 2.1 bar /30 psi 3.1 bar / 45 psi
Other - 1.4 bar /20 psi - 8 bar /116 psi
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o
10 ELECTRICAL INSTALLATION =
=
g
4 \
4-20mA | - = =
ouT + & S
(Optional) S PH2 3mm
5Q
30 \ J -
@ >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> gy == ,,7,:’7/ —~I,/:\\ %
= © i =N
m L2707 “{&l‘“ (e
© 2 pc. 1/2"NPT Standard el
4-20mA |- M20X1.5 available with adapter
IN + =0 (L=l { (- ~ -
D S E
3
=
Fig 31
=
Connector Function Power Source Min. Power Impedance Other E
. 4-20 mA 3.8 mA,
IN Setpoint / HART Loop Power 9.7VDC 485 O at 20 mA
-, . External 780 Q) max, Fail safe output is
out Position Transmitter 12..30VDC 690 Q for|.S. 3.5 mA or 22,5 mA _
S
=
5
HAZARDOUS AREA E NONHAZARDOUS AREA
1
, , L] .
Position Transmitter ° - \ g
Li100 pH E Exi Barrier =
Ci 22nF © ) . Uout max 28V =
o ’t} \ 1
Imax 120 mA g lout max 120 mA
Umax 28V i - Pmax 1W
Pmax 1W @ Lﬁ---;‘/ ]
| !
1 \. J [Ya)
{ ) ' S
- 2
( ) , - \ =
. N 1 =)
Setpoint i Exi Barrier
Li 100 uH E Uout max 28 V
Ci22nF @ \ i lout max 120 mA
Imax 120 mA 9 , Pmax 1W o«
Umax 28V @ & : g
Pmax 1W Z L ) e
1 z
— pom
J
Fig 32

. NOTE

It is recommended that grounding of the input
cable be carried out from one end only.

Recommended Wire Type: Shielded twisted pair with
a max conductor size of 2.5 mm?/ 14 AWG.
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11 INSTALLATION OF DEVICE OPTIONS

11.1  Pressure Gauge Block installation

Q)W»wmwwww‘ """"

Q)‘i»m»\m\mmwmw»ﬁm»m

Q)mwmmmmn\\»‘»\\\m\\\m

Fig 33

1. Remove exhaust covers from the device exhaust
ports I and Il by hand. :

2. Setthe gasket onto the pressure gauge block. .

3. Set the pressure gauge block against to the device .
and tighten three torx screws.

4, Install and tighten the exhaust covers into the
exhaust ports | and Il by hand.

NOTE
Remove all temporary transportation plugs just
before installing the pressure gauge block.

- During transportation and storage the plugs
. shall be mounted.

( \ © © 0 0 0 0 00 0000000000000 000000000000000
. NOTE
- Exhaust covers are different for Exh | and Exh Il :
and shall not be mixed. Make sure that they are -
< reinstalled to right exhaust port. See figure 29in -
® . Chaptero. .
TX20 : .
. J
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12 LOCAL USER INTERFACE (LUI)

Enter menu &

Y2723

Move within POSITION

menus &
change values

@iﬁ -F

select / accept

= value to change

Cancel actions &
return up one level

) \
'/\"

_J

Fig 34

. NOTE
Buttons can be used with the cover installed or
removed.

121 Overview

The NDX Local User Interface (LUI) includes 4 capacitive
touch buttons which can be used with the cover installed
or removed. When power is applied to the NDX, the external
buttons can be used to configure, calibrate, test, and monitor
the status of the device.

Local User Interface (LUI) functions

«  User access control
«  Guided-startup wizard
«  Calibration: Automatic / Manual
« 3 point measurement linearization
«  Configuration of the control valve
Actuator Type & Valve Type
Valve Dead Angle
Performance Level
Safety Cut-off Range
Input Signal Direction
Positioner Fail Action
o Language Selection
«  Monitoring of valve position, target position, input
signal, supply and actuator pressure
«  Local control of the valve

O O O O O o

- NOTE
“ When installing the cover make sure that the

cover button symbols are at the same position as
the symbols on the LUl module inside the device.

12.2 LUl - User access control

User LUI access can be restricted to guarantee safe and
secure process operation. Any user is always able to see all
LUl information without restrictions (read only mode), but
modification of settings or activating any local command
or function can be restricted.

User access can be controlled with following methods:
1. Cover lock (factory default)
2. PINlock
3. Cover &PIN lock

When Cover lock is enabled, detaching the main cover will
unlock the LUI for editing. When the cover is re-attached,
LUl is again locked to read only mode.

When PIN lock is enabled, PIN code is required to unlock
editing mode. PIN lock automatically re-locks after one
minute of inactivity and at the same time LUI returns to
monitoring view.

If both Cover and PIN lock are active, user must first detach
the cover and after that enter the PIN code to enable the
editing mode. One minute of inactivity enables PIN lock
and re-attaching the cover locks the Cover lock.

As factory setting default, device has Cover lock active and
PIN lock non-active. Default PIN code is 1234.

29
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12 LOCAL USER INTERFACE (LUI)

Enter the PIN using the up/down buttons and then press - PIN
Enter to select each value. n 0 0 0
Entering invalid PIN gives Invalid PIN -notification. ~
Different lock settings can be configured in DTM. See 3
detailed instructions in Operation chapter 13.5.2.4 All PIN
parameters. =
1 00
NDX H6 2
N - NDX 1.0 HART
I 'J. Metso Valve Manager Parameterize Online *
Performance Access F PIN
Commissioning LUI Lock Pin Code - A
i
Status Configuration s 1 2 KN O
All Parameters T T v
Service Parameters
Fig 35 v
PIN
A
1.2 3
h 4
PIN
12 3 5
Invalid PIN
R . R Rotary
12.3  Monitoring views R
Linear » Menu
KW2723 100 EXTPE]
Press the up/down arrow buttons to scroll through the mosTION b7s .
main measurement displays and to view any active events. 50.0Ms 50.0
User can select one of these main displays which will stay "% b .
on the LUL. OMENY 0 Py
1. Valve position shown in percentage in numerical
and graphical format.
2. Setpoint, target position and actual valve position V27
in percentage, setpoint is configurable also for mA. sere 00.0%
3. Supply pressure and actuator pressure in bar (default) rros 50.0%
or ps| POS 501 %
. . o e O MENU
4. Number of active events (if any) and their descriptions
listed. PRV
Tag name is shown in all views in the upper left corner. s 3 Ovr
| 1.5hav
O MENU
Active
No events
active
events
V2723 V2723 & V2723 A\
EVENT 1/3
; 999d 23h 59m 295
No active Event description 1
events Event description 2
Active events Event description 3
Event description 4
OIEW
é KN2723 - &
EVENT 3/ 3

30

999d 23h 59m 593
Event description 1
Event description 2
Event description 3
Event description 4
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o
12 LOCAL USERINTERFACE (LUI) =
=
=
12.4 Active alerts Active status when in main Active status ]
* monitoring views in menus
When an active alert appears, it will be shown in the UPPEr  After button, icon Icon only
right corner of the all LUl views as long as there are active
; i MENU—— 3 %
alerts. Then user can check then active event detail from 2723 a " Stanup 2
the event list as shown on previous page. gg%b & <
50
% 125
Tag: o . . oweny 0
Device tag is visible in all views. Tag name can be modi-
fied with DTM by using the “HART Tag" field. -
=
[}
NDX HART6 =
= NDX 1.0 HART
‘3 Metso Valve Manager Parameterize Online
[! ]
© Performance @) POS 5200 % SETP 5200 %  TPOS 5200 %
% Commissioning Device knfomation
i=  Status Configuration HART Tag V1234 é
= All Parameters Description Tank 123 g
Device Date 02012015
Message Area 4
HART Long Tag LV-123456788
Fig 36
. [0)
12.5  Exceptions POS >999 % or
sensor broken
are . ey FN2T723
If position measurement goes out of range or fails, position 4
. . POSITION 175
indicator shows - - - on the LUI. o =
—_—— S
OUT OF RNG 125 E
OMENU 0 S
12.6  Remote actions S
REMOTE REMOTE =
CALIBRATION CALIBRATION =
When calibration or offline test is started remotely (i.e. STARTING IN PROGRESS =
from DTM), there is a warning on the LUI before the valve 0% =
StartS tO move. Cancel Cancel
2
=3
=
12.7  Menu =
(=)
Press Enter (o) to open menu.
+  Guided start-up
«  Calibration &
- Parameters S
. Linearization =
«  Manual control =
. User Guide
- About
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12 LOCAL USER INTERFACE (LUI)

12.71

Guided start-up

When Guided Startup is highlighted press 0 to enter the
menu. Press 0 to see the parameter options, then use RN to

Guided startup offers a fast and easy way to go through all  select the correct value and press 0 to accept the new value.
necessary steps for start up of the device. When all para-  Once the Calibration screen is displayed, select an automatic
meters are set, Guided start up guides you through calibra-  or manual calibration.

tion procedure.

Manual
Start _ |Automatic
Rotary v
V2723 0 STARTUP
Dead angle
POSITION 175
50.0p= A oo
% 125 ﬁl l
OMENU 0 v
o o Manual Automatic
Linear
=TT
Guided SlanuP Positioner fail
Calibration action CALIBRATION
Parameters — go:reid SWTCH TO
Linearization Closed P ALTOMATIC
v CONTROL MODE
°
STARTUP . o
Screen rotation: 0 STARTUP (o]
90° - None
- 180° Instrumentation Booster CALIBRATION
o Drive valve to apen
270 S QEvV position with arrow
v Booster&QEV buttons
o v
STARTUP o Set open pos
valve type I
Linear
- o
Linear Rotary
w
° v
| CALIBRATION
A
WALWE MOWES
INDEPENDEMTLY!
START
o-+N
0+N
. NOTE . ) ) ) . CALIBRATION
+  Set Positioner Fail Action according to actuator ~ * CALIBRATION
- spring direction. . PROGRESS
: 0%
— When there is linear actuator without mechani-  ;
:  callimitin open/closed end, it is recommended  ; .
+  touse Manual calibration. : v
DO CALIERATION
CALIBRATION
SUCCESSFUL
WARNING
Z Make sure that the valve movement does not
endager people or processes before running
calibration!

Fig 37
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1

CALIBRATION

12.7.2  (alibration

To open the main menu, press menu button (if PIN code is
activated, PIN code will be asked when something is tried
to change). Select Calibration and press enter to open
Calibration menu.

There are two different calibration options in the device:

- Manual Calibration
- Auto Calibration

During the calibration the device searches for optimum
internal control parameters for the valve position control.
Also it defines open and close ends. After the calibration
sequence is finished, press enter to get back to the menu
view. You may interrupt the calibration sequences at any
time by pressing back button. then device returns to cal-
ibration menu display. Calibration parameters will not be
changed if calibration is cancelled or failed.

Always when calibration is done, it is added to event history
which can be checked with DTM. Also, if calibration is failed,
there is more detailed reason for failure in the event history.

For some reason if calibration fails, device shows that in
the display and event log.

NOTE

If there is no mechanical limit in the actuator
or if it not allowed to drive the valve into a
fully open or closed position for some reason,
manual calibration is required.

WARNING

Automatic calibration drives the valve against
Z& the mechanical open and closed travel limits
of the valve actuator assembly. Make sure that
these procedures can be safely executed.

Manual Calibration

After selecting the Manual calibration from the menu,
press enter. First user is asked to drive valve manually into
open or close end (depends on installation). After defining
first end position with enter, user is asked to drive valve
to another end position with the arrow keys. Then again
press enter to confirm position. After defining both ends,
there is a warning about automatically moving valve before
tuning part will start. If it is safe to continue, press enter
and arrow keys at the same time as shown in the display.
Display shows progress of the calibration.

After calibration the display shows CALIBRATION SUC-
CESSFUL text. Device returns to menu by pressing enter or
automatically to monitoring view after 60 seconds.

Manual

FY | I
Manual
CALERATION

SWITCH TO
MANUAL
CONTROLMODE

Proceed

|

CALIBRATION CALIERATION
Drive valve to open
SWITCH TO position with amow

AUTOMATIC buttons.
CONTROL MODE

Automatic
CALIBRATION

WALVE MOWVES
INDEPENDENTLY!

START

o+3
1

Canceling CALIBRATION

the calibration | CALIBRATION
results in PROGRESS
failure 0%

1
1
A4 A4

L 2
CALIBRATION CALIBRATION
A CALIBRATION
CALIBRATION SUCCESSFUL
FAILED
Finish
Go to Menu
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12 LOCAL USER INTERFACE (LUI)

Automatic calibration

After selecting the Automatic calibration from the menu,
press enter. There is a warning about automatically moving
valve before calibration will start. If it is safe to continue,
press enter and arrow keys at the same time as shown in
the display. Display shows progress of the calibration. After
calibration the display shows CALIBRATION SUCCESSFUL
text. Device returns to menu by pressing enter or automat-
ically to monitoring view after 60 seconds.

12.7.3  Parameters

To open the main menu, press menu button. Select Para- —

meters and press enter to open Parameters menu. Guided Startup
Calibration

In this menu the most important assembly related para- Parameters
Linearization

meters can be configured and also there are some user Martal Cantra
interface modification parameters available.

+  lLanguage
o Display language can be changed, available anguage
languages are English and Chinese.
o Once Language is selected, press enter to edit
the setting. Change setting with arrow keys and
confirm that with enter.

Positioner fail action

«  Valve Type
o This parameter defines if device is mounted on
a linear valve or rotary valve. In the main menu ﬁ?ﬁgﬁ";‘;;t”b
there is different position indicator depending English
on which valve type is selected. L:,;;;r'

o Once Valve type is selected, press enter to edit
the setting. Change setting with arrow keys and
confirm that with enter.

Positioner fail action

«  Deadangle

PARAMETERS DEAD ANGLE

o When rotary valve type is selected, there is e typT
Rotary

Beacon position

Dead angle parameter in the menu. A

o This setting compensates for the inherent “dead
angle” (a0) which is the amount of rotation
without flow within rotary valves. The entire signal
range is then used to control the effective valve
opening, 90 - a0). Use 0 % as the “dead angle”for
the valves not mentioned in the table below.

0 Once Dead angle is selected, press enter to edit
the value. Change value with arrow keys and
confirm that with enter.

T |

v
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=
=z
Valve series e
Increasing input signal closes valve Increasing input signal opens valve
Valvesize | MBV | MBV |D,P,C| T5, | QX- | T25, | QX- |R,QR| E R- |FL4)| X POSITION
QmBv|QmBv ars | 15 |ar2s | 125 SOFT
1) | 2 3)
mm | in Dead angle %
!
15 172 15 e
v
20 3/4 15
25 1 14 |- - 255|195 |- - 15 |25.5]27 125
25/1 |11 11
25/2 |1/2 11
S
=
25/3 |1/3 10 cut-off safety range 2 + 0.5 % g
40 1 12 - _ 245 (125 |- _ 12 16 21 12.5 =Basicsetting - --—-- = g setting S
12
so |2 1o [0 [135[24a5f125[18 [8 |17 |205]23 125 Fig3s
s 12 19 |- |- | [ [ [ 3| |8
12
80 [3 |0 |8 [12 |18 [8 [iesss |o |85 |i55 2
=
100 |4 |10 [8 |12 |esfes |16 |o [ |7 |1as S
=
125 |5 12 |- - - - 12 |65 |8 -
150 [6 [10 [8 [115f16 [0 [13s 8 [135]13
200 |8 |9 |7 |85 |12 |65 o5 7 15
250 |10 |9 7 7.5 |135 9.5 7 10.5
300 [12 |8 [6 |65 |95 7.5 6 9.5
350 |14 6 |6 | 5 9.5
400 |16 5 55 |95 5 9.5
(14")
450 |18 6 7.5 /
(16") Fig 39 =
500 |20 6 45 S
=
600 [24 55 &
(=}
650 |26 7
700 |28 7
750 |30 6
=}
800 |32 - =
=
900 [36 55 =
=T
" Seat supported ?Trunnion ¥ Soft seated R-valve ¥ Low Cv Finetrol =
«  Positioner fail action o)
" . . . . PARAMETERS [POS FAILACTION | S
o Positioner fail action will take place in case of pecap 2
. . [ )
signal or supply pressure failure or when the Vaive type =
controller software discovers a fatal device Linear
. . . . er fail action
failure. For single acting actuators set value in the
spring direction. This means that changing this
parameter will not change actual fail action, this &
. . . . o
parameter tells the device which is the actual fail S
. . . —
action direction defined by the actuator. =
p=

o Once positioner fail action is selected, press enter
to edit the parameter. Select or change value
with arrow keys and confirm that with enter.

«  Performance level

i PARAWETERS PERF LEVEL
o This parameter defines the performance level e Max Stabilily
Inear
for the valve control. bositioner fail zction | [Stable
o Following performance level options can Close

Performance level

be selected: Max Stability, Stable, Optimum Optimum

(factory default), Fast, Aggressive
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o Once Performance level is selected, press enter
to edit the parameter. Change value with arrow
keys and confirm that with enter.

Cut off closed

o Cutoff closed is used with valves that require
great torque to be closed. It is used to ensure that
the valve is fully closed at a 4-mA input signal.

o When this value is exceeded, the valve is forced
to a 0 % position. This is called the tight cut-off
feature. If, for example, the value is 2 %, tight shut-
off starts when the input signal goes below 2 %,
then valve is closed with full actuator force.

o Once Cut-off closed is selected, press enter to
edit the parameter. Change value with arrow
keys and confirm that with enter.

PARAMETERS

CUT-OFF CLOSED

vaTE P
Linear

Positioner fail action
Closed
Cut-off closed

00%

Signal direction

o This parameter defines opening and closing
direction of the valve with rising current loop
signal. The value Rising signifies the increasing
mA signal to open the valve and Falling means
the decreasing mA signal to close the valve.

o Once signal direction is selected, press enter to
edit the parameter. Select or change value with
arrow keys and confirm that with enter.

PARAMETERS

SIGNAL DIRECTION

T ORI IET T2 2T
Closed

Cut-off closed
00%

Signal direction

Rising
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Instrumentation

o This parameter defines additional
instrumentation for the fast valve opening and/
or closing.

o Following instrumentation options can be
selected: None, Booster, QEV, Booster&QEV
The default value is None meaning that there
are no additional instrumentation in the valve
assembly. If there is a volume booster in the
assembly, select Booster. If there is a quick
exhaust valve in the assembly, select QEV. If
there is a combination of volume boosters and
quick exhaust valves in the assembly, select
Booster&QEV.

o Onceinstrumentation option is selected, press
enter to edit the parameter. Change value with
arrow keys and confirm that with enter.

| STRUMENTATION

Booster&QEY

PARAMETERS

00 %
Signal direction
Rising

Instrumertation

None
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«  Configuration with Volume Boosters ©
o Note: 10 mm piping shall be used Select Booster |— Ope:‘/;x'epass
o Select Booster from the Instrumentation-menu
o Start by opening the by-pass valve fully >
o Run Calibration (see chapter 12.7.2 Calibration) — I.Rbun. g
o Check the valve performance calibration .
o Ifthe performance is insufficient, v
o Adjust Performance Level -parameter ?heck
o If needed, adjust the by-pass valve and pertormance
recalibrate Adjust by-pass ¥ 9
o Adjust Symmetry-parameter if the symmetry valve 5
for the opening/closing speed needs to be + Yes =t
changed No
No
Adjust
OK? — Performance
Level 2
Y E
es T é
Fig 40
«  Configuration with Quick Exhaust Valves
o Ensure that QEV by-pass flow is large enough -
o Select QEV from the Instrumentation-menu Select QEV > by_p’;‘;'ﬁow
o Run Calibration (see chapter 12.7.2 Calibration) T
o Check the valve performance
o Ifthe performance is insufficient, adjust ca“il::tion
Performance Level -parameter T
o Adjust Symmetry-parameter if the symmetry =
for the opening/closing speed needs to be per%’rfgznce E
changed T &
0 Yes
No -
No =
Adjust E
4¢—{ Performance =
Level =
Yes T
Fig 41 2
=]
+  Symmetry %
o This parameter defines the symmetry for the g EYMVETRY
valve opening and closing speeds ﬁ;fr'u"rfemam | A B
o Therange for the symmetry parameter value is None — “
0.0..2.0 Symmetry v =
0..2. ' 10 g
o Once Symmetry parameter is selected, press S
enter to edit the parameter =

o Default value is 1.0 and it means that the valve
opening and closing speeds are symmetrical.
Values lower than 1.0 mean that the valve
closing direction is boosted and is faster than
the valve opening direction. If the value is bigger
than 1.0 the valve opening direction is boosted
and is faster than the valve closing direction.

o Change value with arrow keys and confirm that
with enter.
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«  HART revision

PARAMETERS HART REWISION

o Selectif device is used as HART 6 or HART 7 o TS
device. As default device is HART 6 device. gifn;{’mmn
o Once HART revision is selected, press enter to Rising
edit the parameter. Select or change value with :
arrow keys and confirm that with enter.
o Device needs to be rebooted after change.
* Setpo"‘t unit PARAMETERS SETPOINT UNIT
o ltis possible to define if setpoint unit will be in EfSIHQ‘”
% or in mA in one of the main views. HARTrevision | |MA
o Once Setpoint unit is selected, press enter to im
edit the parameter. Select correct unit with %
arrow keys and confirm that with enter.
V2723 K W2723
SETP 500% SETF 12.0mA
TPOS 500% TPOS 500%
POS 501 Y FOS 501 %
O MENU O MENU
+  Pressure unit
. FARAMETERS
0 Pressure units can be selected between Bar Rt bar
and Psi. Setpoint unt
0 Once Pressure unit is selected, press enter to %
edit the setting. Select correct setting with b e
arrow keys and confirm that with enter.
+  Screen rotation
o Screen orientation can be changed so the LUI SEE:’E"..".FI.E.ES 0 el
will be correct no matter what orientation the Pressure Unit
device is mounted.
o Once screen rotation is selected, press enter

to edit the setting. Select correct setting with
arrow keys and confirm that with enter.
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Cycle main views

o Itis possible make device to scroll automatically EQ%AMETHE'ES [EICLEMANVIERS]
three main views on the display. Sereen rotation Disabled

o If Cycle main views is disabled (default setting),
then view which is selected by the user, will
remain on the display.

o If Cycle main views is enabled, then device will FeT o —
automatically scroll views on the display every posmion s
five seconds. If user doesn't touch the display in 50.0M=
60 seconds, device goes to main view and starts "% los
to scroll. OMENU 0

o Once Cycle main views is selected, press enter [
to edit the setting. Select correct setting with A

SETP 500%

arrow keys and confirm that with enter.

TPOS 500%

FOS
QO MENU

901+

S

AW2723

(O MENL

3.Dbar
1.5bar
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«  Factory reset
o Factory reset returns all default parameters to
the device. After factory reset device needs to
be calibrated.
o Once Factory reset is selected, press enter to
edit the setting. Select Cancel or Reset with
arrow keys and confirm with enter.

PARAMETERS FACTORY RESET
STTECTTTOTETLT

0° Really reset to
Cycle main views factory default?
Enabled

Cancel
Factoryrese! | TR

12.7.4 Llinearization

Linearization can be used for linear valves when linkage
geometry needs to be corrected by valve controller. Lin-
earization can be done with 3 points (and end points).
Linearization will be done in positions 25 %, 50 % and 75 %.

- NOTE

* There must be external position measurement
in linear valve that you can compare actual
position and given position.

Perform the Valve travel calibration (auto or manual) before
linearization.

Linearization:

«  Select linearization from the menu and press enter.

«  Device warns that device goes to manual control
mode and does not follow the setpoint. Press enter
to continue.

«  Drive valve position manually with the arrow
buttons to 25 %.

«  When required position is reached (according to
position measured by external measurement)
press enter.

+  Repeat thisin 50 % and 75 %

«  Afterlast point device warns that device goes back
to automatic mode and valve position may jump
when it starts to follow setpoint.

MENU
Guided Startup
Calibration
Parameters

Linearization

y

LINEARIZATION 3P

SWITCH TO
MANUAL
CONTROLMODE
Proceed
LINEARIZATION 3P LINEARIZATION 3P
Drive valve to 25 %
SWITCH TO position with arow
AUTOMATIC buttons
CONTROL MODE

e B

LINEARIZATION 3P
Drive valve to 50 %
position with arow
huttons.

Set 50 %

LINEARIZATION 3P
Drive valve ta 75 %
position with amow
buttons

T

LINEARIZATION 3P

SWITCH TO
AUTOMATIC
CONTROL MODE

Proceed
O

LINEARIZATION 3P LINEARIZATION 3P
FAN LINEARIZAT.

LINEARIZAT. SUCCESSFUL

FAILED

s i
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12.7.5  Manual control Position control
PWM control
Position control
During this mode the valve position may be controlled
. MANUAL CONTROL MANUAL CONTROL
manually by using the arrow keys. N A A
The manual control starts from the current position of the R ST 1O
valve after the manual mode is activated. CONTROLMODE CONTROLMODE
Valve position may jump when going back to auto mode Proceed Proceed
and device starts to follow setpoint. —
WMANUAL CONTROL MANUAL CONTROL
PWM control Target position
A A
PWM control 0.0% 0.0 %
v h 4
. . o POS0.0 %
Control directly PWM signal to the prestage. POS00%
By pass position measurement
. e . L. L. . MANUAL CONTROL MANUAL CONTROL
Can be used for identifying if problem is in positioner or if
H SWITCH TO SWITCH TO
the valve/actuator is stuck AUTOMATIE AUTOMATI
Valve position may jump when going back to auto mode CONTRE MODE CONTRE MODE
and device starts to follow setpoint

12.7.6  User Guide

Here you find QR code for our product web pages and

USER GUIDE

support material. =]
Scan QR code with QR scanner on your mobile phone or tablet. metso cominds
12.7.7  About e
WEFSION
1.3 (5663)
Here you find device version information. PR
PT wversion
LInknnwmn
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13.1  Introduction to DTM

Metso Device Type Manager (DTM) is part of an open solu-
tion for field device management that provides the best
possible support during the commissioning, operation
and maintenance of your site. The DTM, with which Metso
adheres to Field Device Tool Specifications, provides a user
interface for configuration, monitoring, calibration, diag-
nostics, and testing of the device.

13.1.1  Field Device Tool

FDT stands for Field Device Tool. It is an open industry
specification which provides plug-and-play integration of
DTMs (Device Type Managers) for various vendors’ devices
into a single tool. FDT is promoted and supported by many
vendors of automation devices and systems.

DTMs are device-specific and vendor-specific software
applications for the configuration, calibration and diagnos-
tics of devices. They can be compared to a printer driver in
a Windows environment, for example. DTMs exist for both
field devices and communication devices. DTMs for com-
munication devices represent the communication protocol
driver of the devices. For example, there are communication
DTMs for HART Gateway.

Because communication protocol management is encap-
sulated into DTMs and the communication between DTMs
is protocol-independent, FDT allows the management of
multiprotocol field networks with a single tool.

13.1.2  FDT Functions

FDT functions include the functions listed below. These

functions are realised in various ways in FieldCare and in

other FDT Frame Applications.

«  User management and administration

+  Device inventory management

«  DTM management

«  Configuration and planning of network view

«  Configuration and planning of plant view

«  Automatic bus scanning

«  Uploading or downloading of device configuration

«  Loading of device-specific views into the user
interface

«  Execution of device-specific functions

«  Parametrization of devices when DTM is connected

«  Parametrization of devices when DTM is
disconnected

«  Storage of device configuration

«  Printing or print preview of device documentation

«  Multi-language support

«  Datalogging for troubleshooting purposes and
technical support

13.1.3  For More Information on the FDT Standard

For more information on the FDT standard, you can refer
to websites such as the following:

. www.fdtgroup.org

13.2  Getting started

13.2.1  Hardware requirements

« Intel architecture 32-bit or 64-bit processor
« 4 gigabytes of RAM

« 20 megabytes of hard disk space

« A mouse, touchpad or touchscreen

13.2.2  Software requirements

«  Aframe application that supports FDT 1.2 and
published addendum

«  Windows 7 or newer Microsoft operating system

«  Microsoft .NET Framework 3.5

. Administrator privileges for installing the software

13.2.3  Installing DTM
To install DTMs, perform the following steps:
1. Download the latest device DTM setup package from
www.metso.com/NDX
2. Close all programs.
3. Execute the setup program and follow the instruction
of the setup wizard.
4. Launch the FDT frame application and update the
DTM Catalog, if it is not updated automatically.

13.2.4  Updating DTM installation

To update your DTM Installation, perform the exact same
steps as when installing the DTM package for the first time.
Note that DTM is backward compatible with older Metso
DTM revisions.
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User Interface Information

Figure below shows the DTM user interface. The user inter-
face elements indicated by numbers are explained in more

detail below.
NDX H6
ND 1.0 HART r
Metso Valve Manager Parameterize Online /metso
Performance POS 100.00 % SETP 100.00 % TPOS 100.00 % S 4.50 bar | 450 bar [T

fiii fiii & iiii ©

Device Information
Commissioning
Status Configuration

All Parameters

. Device status: Normal

1. Control  Positioner Vave  Environment
/ o 5 3. *
L e —r1 | 8 Control \ / / -
. o et ) )@
% Connected | |§0Devicesbataset | | /| | @] Planning Engineer
5, 6. )
Fig 42
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Refresh button reloads the active view from the
device. This button can be used to cancel any modi-
fication made to the local parameters.

OK button sends all modifications to the device and
closes the window.

Cancel button cancels all the local changes and closes
the window.

Apply button sends all local changes to the device.
Connected status shows, if connection to the device is
established, or if the DTM is in disconnected (offline)
mode.

Green arrow icon is displayed, when the DTM is send-
ing or reading parameters from the device.
Parameter set state. Device parameters are stored to
the device and also in the local database. This icon
shows, if the information shown in the DTM is updated
with the device, only saved to the local database.
Pencil icon is shown, when there are local modifica-
tions to the device parameters, which are not saved
to the device.
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13.4  Using DTM

This section introduces standard DTM functions and
explains how to perform them efficiently. Note that after
installing DTM, you must update DTM Catalog in the frame
application before you can use the DTM.

13.41  DTM settings

Metso DTM setup package installs an additional utility, which
provides global DTM configuration options. It allows chang-
ing DTM language and save data folder. The configuratior util-
ity can be started from Start menu — All Programs — Metso
Device DTM — Metso NDX DTM — NDX DTM Configurator.

e )

NDX DTM Settings

Language

Data folder

Frame language

Ci\ProgramDatalletsolNDX Device

DTH\Datal

[ cuange_|
-
Fig 43
13.4.2  Frame application functions

Here is an example of a FDT frame application menu struc-
ture, which provides access to different DTM functions:

Offline Pararneterize
Online Parameterize
Observe
Configuration
Diagnosis

Additional Functions 3

Channel functions
I

Export..,
Irmport...

Fig 44

The example is showing, where Import/Export functionality
can be found and how to access Offline/Online parame-
terization and Diagnosis functionality.

13.4.3  Import/Export

The Export function of DTM allows you to save device con-
figurations on your computer or local computer network
for later use or as a backup file. The Import function allows
you to load previously saved configurations into the DTM
for use in device configuration. Exported configurations
are saved in .xml file format.

Location of the Import and Export functions depends on
the FDT frame application used. Usually there is a menu
(or context-menu with right mouse click), which provides a
set of standard actions, for example “Online Parameterize”.
In this same menu should be a section called “Additional
Functions” Under the Additional Functions menu are the
Import and Export functions.

13.4.4  Printing
Printable report from a device via a DTM instance is available
through the frame application functions.

13.5 NDXDTM
Metso DTM provides three different user interfaces, each
for very distinct purpose:

1. Parameterize Offline window

2. Parameterize Online window

3. Diagnosis window
These views are available from the FDT frame application
menu structure.

13.5.1  Parameterize Offline
NDX H6
S NDX1.0HART >
f!)} Metso Valve Manager Parameterize ¢ metso

i=  Device Information Expanded Device 57A3

= Type Code

i= Status Configuration HART Major Revision |7

§ All Parameters
HART Device 1
Revision
Software Revision 1
Positioner Type Code: NDX1510HG-X00N0000-€
Positioner Serial PH16202033
Number
Valve Serial Number
Valve Type Code
Actuator Serial
Number
Actuator Type Code

w [ o= [ w0

Fig 45
Following DTM views are available when device is in offline
mode:

Device Information

Status Configuration

All Parameters

Please see the chapter Parameterize Online for detailed
information on each view.
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Device Information

Parameterize Online

NDX HE
This window gives tools for quickly checking the state of e e— Parameterise Online T metso
the device, perform guided commissioning process and o — epwosooe (33
configure the behavior of the device. Device IMomalion vt g Roveion |7
Commissioning AT
Status Configuration Rewsmnewce i
Al Dammeiers Software Revision B
13.5.2.1 Performance ' Positioner Type Code | NDX1510HG-X00NDO00-E
Positioner Serial | PH16202033
NDX H6 Number
l@ Metso Valve Manager Parameterize Online T metso mE
— Valve Type Code
Performance POS 10000 %  SETP 10000 %  TPOS 100.00 % S 4.50 bar 1450 bar [
Device Information Qﬁ‘:;‘:rr -
Commissioning [ o statse et Actuator Type Code
Status Configuration L = | ]
RS . . . . . ok J[ o [ ww ] @
EERRN | ™
! ! ! ! ! | Device information view contains information on valve
controller, actuator and valve. If NDX is delivered on top of
. the valve package the valve and actuator data is pre-filled.
o J [ J e ] @
B e 8 — Parameter name Description Default value | Limits/
Fig 46 options

Device Status is determined based on the most acute active
status that exists in the device. Device status is classified
according to NAMUR recommendation NE 107. There can
be multiple active statuses in the device at the same time.

Status icons in the DTM are as follows:

S¥YP>¢ E E

Normal

Info

Maintenance required
Off specification
Function check

Device failure

Expanded Device

Read expanded device

Type Code type code.

HART Major Read HART revision of - -
Revision the device (6 or 7).

HART Device Read HART device - -
Revision revision.

Software Revi-

Read software revision of

sion the device.
Valve Serial Write the valve serial Valve Serial | -
Number number here. Number
Valve Type Code | Write the valve type Valve Type

code here. Code
Actuator Serial Write the actuator serial Actuator -
Number number here. Serial

Number

Actuator Type Write the actuator type Actuator -
Code code here. Type Code

Single statuses can be enabled/disabled and classified to
certain NAMUR class in DTM's Status Configuration view.
Related events in the eventlog are listed in the same chapter.
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13.5.2.2 Commissioning

DTM has a guided start-up to help you with commissioning
of the device.

13.5.2.3 Status Configuration

Available statuses can be either disabled or classified to a
certain NAMUR class in Status Configuration view. Status
limits and current value is shown in the same view when

applicable.

NDX Hé
I' " NoX 1.0 HART r
@. Metso Valve Manager Parameterize Online / metso
@ Performance POS 10000 %  SETP 100.00 %  TPOS 100.00 % S 450 bar 1450 bar -
= Device Information Control Performance Diagnostics. Limit £
¥ Commissioning Travel Ratio Limit Exceeded | Disabled | 0 1
Status Configuration
Steady State Deviation Limit Exceeded ‘ Disabled = ‘ 2
All Parameters
Steady State Deviation Trend Limit [ Disabled ‘ 001
Exceeded
Hunting Detected | Disabled |
Operation State Diagnostics
Device in Manual Mode | Disabled |
Multipoint Step Test Running | Disabled |
Valve Signature Test Running | Disabled -
Valve Deadband Test Running | Disabled | ]
< m v m ] B
Lo J[ e [ ] @
B T TRooicommsa T [ [ @1 e —

Fig 51

NDX Hé
@. Metso Valve Manager Parameterize Online b metso
©  Perfomance Commissioning
i=  Device Information
%, Commissioning @
tatus Configuration
s Assembly Parameters
Step 1: Assembly Parameters
Set parameters and click Next to confirm.
HART Tag NDX|
Positioner Fail Action \ Close \
Device Temperature ‘ c ‘
Unit
Device Pressure Unit \ Bar v \
Position Sensor ‘ ‘
Valve Type | Rotary -
Dead Angie [
I ——— "
e s )
| comeced | [govmiconmsn | | | @] e
Fig 48 Step 1. Assembly Parameters
Set assembly parameters and click Next to confirm.
NDX H6
2. Metso Valve Manager Parameterize Online b metso

Performance

Device Information

Commissioning

Commissioning

Following table lists all statuses and related events in the
event log that are available from the device. Description,
proposed actions and default NAMUR classification are
also described in the table.

Status configuration view is also available in offline mode.
To send offline parameterization to the device, open the

Status Configuration

i Tiii € iiii ©

Assembly Parameters Calibration

All Parameters

Step 2: Calibration

Click Next to start Calibration. NOTE! During calibration the valve operates between open and closed
positions. Make sure that the operation does not endanger people or processes!

 ——

e e ] [ )

[900evice/Dataset | | | | @]

Step 2. Click Next to start Calibration.

Ecum\nnnd |
Fig 49

Planning Engineer

NDX H6
t', " wox toART >
@, Metso Valve Manager Parameterize Online ¢/ metso
BelonEys Commissioning
Device Information

Commissioning 0 a o
Status Configuration

Calibration Finish

i Tiii € iiii ©

AT Assembly Parameters

Step 3: Finish
Al steps succeeded. Click Finish to complete.

 —— "

B connected 0Device/Datazet | | | | @]
Fig 50 Step 3. Click Finish to complete.

Planning Engineer

DTM GUI in online mode and send modifications by clicking

Apply button.
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Control Performance Diagnostics

Status Related events in Status description Proposed actions Default NAMUR
the event log classification
Travel Ratio Limit Travel Ratio Limit Exceeded Valve travel/valve Check if process conditions have changed. | Info
Exceeded reversals Evaluate if limit is correctly set.
Travel Ratio back to normal
Steady State Deviation | Steady State Deviation Limit Increased friction Inspect steady state deviation trend to Out of

Limit Exceeded

Exceeded

Steady State Deviation Back
to Normal

in valve or actuator,
leakage in pneumat-
ics or insufficient
supply pressure.

determine if there have been any recent
significant increases. Evaluate if limits and
latch time are correctly set. Check previous
alarms for prior conditions. Check actuator
for pneumatics leakage and that valve is
able to move in whole operating range.
Run calibration if needed (calibration will
help to compensate changed operating
conditions) and check performance. Check
valve at next maintenance opportunity

Specification

Steady State Deviation
Trend Limit Exceeded

Steady state deviation trend
limit exceeded

Steady state deviation trend
limit recovered

Increased friction

in valve or actuator,
leakage in pneumat-
ics or insufficient
supply pressure.

Inspect steady state deviation trend to
determine if there have been any recent
significant increases. Evaluate if trend
limits are correctly set. Check previous
alarms for prior conditions. Check actuator
for pneumatics leakage and that valve is
able to move in whole operating range.
Run calibration if needed (calibration will
help to compensate changed operating
conditions) and check performance. Check
valve at next maintenance opportunity.

Out of
Specification

Hunting Detected

Hunting detected

Hunting recovery

Improper selection
of position control
performance level.

If there are boosters,
the hunting may be
caused by those.

Check position control performance level,
possibly change to less aggressive to stabi-
lize valve. Try to open booster bypass valve.
The correct way to tune the boosters is
commonly to adjust those so that boosters
are not active if you make step change less
than 5 percent and if step size is larger than
5 percent boosters will be active.

Out of
Specification

Operation State Diagnostics

Status

Related events in
the event log

Status description

Proposed actions

Default NAMUR
dassification

Device in Manual Device set in manual mode Device is locally (LUI) | If mA setpoint shall be followed set device | Function
Mode set to manual mode. | in auto mode with LUI. Check
Device set in auto mode Device is not follow-
ing mA setpoint.
Multipoint Step Test Multipoint Step test started Device functional test | Check the test result from DTM/EDD Event | Function
Running is running. Log. Check
Multipoint Step test completed
Multipoint Step Test failed
Multipoint Step Test cancelled
Valve Signature Test Valve signature test started Device functional test | Check the test result from DTM/EDD Event | Function
Running is running. Log. Check
Valve signature test completed
Valve signature Test failed
Valve signature Test cancelled
Valve Dead Band Test | Valve dead band test started Device functional test | Check the test result from DTM/EDD Event | Function
Running is running. Log. Check

Valve dead band test
completed

Valve dead band Test failed

Valve dead band Test cancelled

46




NDX VALVE CONTROLLER

13 DEVICETYPE MANAGER (DTM)

Status

Related events in
the event log

Status description

Proposed actions

Default NAMUR
dassification

Partial Stroke Test
Running

Partial Stroke test started
Partial Stroke test completed
Partial Stroke test failed

Partial Stroke test cancelled

Device functional test
is running.

Check the test result from DTM/EDD Event
Log.

Function
Check

Calibration Running

Automatic calibration started
Manual calibration started
1-point calibration started
Calibration successful
Calibration failed

Calibration failed in tuning

Calibration failed due to incor-
rect magnet installation.

Calibration cancelled

Calibration start failed

Device calibration is
running.

Check the result from DTM/EDD Event Log.

Function
Check

Positioner Diagnostics

Status

Related events in
the event log

Status description

Proposed actions

Default NAMUR
dassification

Total Relay Valve
Travel Limit Exceeded

Total relay valve travel limit
exceeded

Total relay valve travel limit
recovered

User-defined limit
exceeded.

Review the device performance. If perfor-
mance is adequate, increase value of Total
Relay Valve Travel Limit in DTM/EDD Status
Configuration view

Maintenance
Required

Total Operation Time

Total operation time limit

User-defined limit

Review the device performance. If perfor-

Maintenance

Sensor Failure

Detected

surement is faulty.
Control performance
is reduced.

to a new one during next maintenance
activity. Follow instructions in IMO.

Limit Exceeded exceeded exceeded. mance is adequate, increase value of Total Required
Operation Time Limit in DTM/EDD Status
Total operation time limit Configuration view.
recovered
Supply Pressure Supply Pressure Sensor Failure | Supply pressure mea- | Change the printed circuit board module Out of

Specification

Setpoint Sensor
Failure

Setpoint sensor failure
detected

mA measurement
failed.

Change the printed circuit board module to a
new one and calibrate device. Follow instruc-
tions in User Guide

Failure

Prestage Short-circuit

Prestage short-circuit error

Prestage short-circuit recovered

Short-circuit in the pre
stage unit. Device will
go to Failsafe position.

Change Pre stage unit and calibrate device.
Follow instructions in User Guide

Failure

Position Sensor Failure

Position sensor failure
detected

Position measurement
faulty.

Change the printed circuit board module
to a new one and calibrate device. Follow
instructions in User Guide

Failure

Prestage Open circuit

Prestage open circuit error

Prestage open circuit recovered

Prestage wire is cut or
connector is loose.

Change Prestage unit and calibrate device.
Follow instructions in User Guide

Failure

Position Transmitter
Not Connected

Position transmitter
is available. External
supply voltage is not
connected.

Connect external supply voltage or disable

status in DTM/EDD Status Configuration view.

Out of
Specification

Missing Position
Feedback Magnet

Position Feedback
Magnet Missing

Position Feedback
Magnet Found

Position feedback
magnet is missing.

Check magnet installation. Calibrate the
device.

Failure
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Sensor Failure

Sensor Failure Detected

sensor has failed.
Control performance
is reduced.

to a new one during next maintenance
activity. Follow instructions in IMO.

Status Related events in Status description Proposed actions Default NAMUR
the event log classification
Actuator Pressure Actuator Pressure Actuator pressure Change the printed circuit board module Out of

Specification

Electronics Problem - Electronics problem Replace printed circuit board module. Failure
in the device. Follow instructions in IMO.
Actuator Diagnostics
Status Related events in Status description Proposed actions Default NAMUR
the event log dassification

Total Actuator Travel
Limit Exceeded

Total actuator travel limit
exceeded

Total actuator travel limit
recovered

User-defined limit
exceeded.

Review the device performance. If perfor-
mance is adequate, increase value of Total
Actuator Travel Limit in DTM/EDD Status
Configuration view

Maintenance
Required

Total Actuator Rever-

Total actuator reversals limit

User-defined limit

Review the device performance. If perfor-

Maintenance

sals Limit Exceeded exceeded exceeded. mance is adequate, increase value of Total Required
Actuator Reversals Limit in DTM/EDD Status
Total actuator reversals limit Configuration view
recovered
Valve Diagnostics
Status Related events in Status description Proposed actions Default NAMUR
the event log dassification

Total Valve Travel Limit
Exceeded

Total valve travel limit exceeded

Total valve travel limit recovered

User-defined limit
exceeded.

Review the device performance. If perfor-
mance is adequate, increase value of Total
Valve Travel Limit in DTM/EDD Status Config-
uration view.

Maintenance
Required

Total Valve Reversals
Limit Exceeded

Total valve reversals limit
exceeded

Total valve reversals limit
recovered

User-defined limit
exceeded.

Review the device performance. If perfor-
mance is adequate, increase value of Total
Valve Reversals Limit in DTM/EDD Status
Configuration view

Maintenance
Required

Valve Position Above
High Limit

Valve position above high limit

High valve position recovered

Valve position is
above high limit

Check that valve is able to move in whole
operating range and reason why range is
exceeded. Run calibration if needed (calibra-
tion will help to compensate changed oper-
ating conditions) and check performance.

Maintenance
Required

Valve Position Below
Low Limit

Valve position below low limit

Low valve position recovered

Valve position is
below low limit

Check that valve is able to move in whole
operating range and reason why range is
exceeded. Run calibration if needed (calibra-
tion will help to compensate changed oper-
ating conditions) and check performance.

Maintenance
Required
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Operating Condition Diagnostics

NDX VALVE CONTROLLER

Exceeded

Temperature Back to Normal

detected that the
temperature is above
specification limits.

conditions.

Status Related eventsin Status description Proposed actions Default NAMUR
the event log dassification
Control Ratio Limit Control Ratio Limit Exceeded | Valve reversals/Set- Check if process conditions have changed. | Info
Exceeded point reversals Evaluate if limit is correctly set.
Control ratio back to normal
Temperature Too High | Temperature High Limit Positioner has Inspect the positioner and operating Out of

Specification

Temperature Too Low

Temperature Low Limit
Exceeded

Temperature Back to Normal

Positioner has
detected that the
temperature is below
specification limits.

Inspect the positioner and operating
conditions.

Out of
Specification

Supply Pressure Too
High

Supply Pressure High Limit
Exceeded

Supply Pressure Back to
Normal

Positioner diagnostics
have detected that
instrument air pressure
to positioner is above
acceptable limits.

Check supply pressure level.

Out of
Specification

Supply Pressure Too
Low

Supply Pressure Low Limit
Exceeded

Supply Pressure Back to
Normal

Positioner diagnos-
tics have detected
that instrument air
pressure to positioner
is below acceptable
limits.

Check supply pressure level and supply
pressure capacity.

Out of
Specification

Low for Single-Acting
Actuator

single acting actuator

Supply pressure too low
for single acting actuator
recovered

sure to positioner is
too low to drive valve
for whole operation
range.

pressure capacity.

Calibration Previous calibration was Previous calibration Run position calibration. Maintenance
Recommended cancelled, calibration was cancelled. Required
recommended
Single point calibration is used, | Single point calibra- Run position calibration.
calibration recommended tion is used.
Assembly Related parameter | Assembly Related Run position calibration.
was changed, calibration parameter was
recommended changed.
Device is unable to detect mag- | Device is unable to Check that magnet is installed according to
net in whole position range, detect magnet in IMO and re-calibrate device.
calibration recommended whole position range.
Factory default parameters Factory default Run position calibration.
was taken in use, calibration parameters were
recommended taken in use.
Supply Pressure Too Supply pressure too low for Instrument air pres- Check supply pressure level and supply Out of

Specification

Steady State Deviation
Last Hour Trend Limit
Exceeded

Steady State Deviation Last
Hour Trend Limit Exceeded

Steady State Deviation Last
Hour trend limit recovered

Steady State Devia-
tion Last Hour Trend
Limit Exceeded

Inspect steady state deviation trend to
determine if there have been any recent sig-
nificant increases. Evaluate if trend limits are
correctly set. Check previous alarms for prior
conditions. Check actuator for pneumatics
leakage and that valve is able to move in
whole operating range. Run calibration if
needed (calibration will help to compensate
changed operating conditions) and check
performance. Check valve at next mainte-
nance opportunity.

Maintenance
Required

Cover is open

Cover is opened

Cover is closed

Cover is opened

Check that cover is not left open by accident.

Info
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13.5.2.4 All parameters

This view lists all configurable device parameters. In offline
mode, All parameters view is the view, which is opened from
the frame application “Offline parameterize” menu option
for parameterizing the device beforehand before going to
online mode or before the device is available.

All parameters view provides a central place to parameterize
the whole device in one place.This allows seasoned service
personnel to quickly configure the device from the ground
up. This view also allows separate configuration phase and
commissioning phase in places, where DTM instances are
configures before there is the physical device network
available. To send offline parameterization to the device,

NDX Hé

" NOX 1.0 BART
I@ Metso Valve Manager Parameterize Online ¢/ metso

‘Assembly Related B
@® Performance
= Device Information Positioner Fail Action \ Close ° \
¥, Commissioning Position Transmitter Direction \ Normal direction b \
= Status Configuration Position Transmitter Fail [35ma B =

Value 7

All Parameters

Position Sensor -

Valve Type \ Rotary = \

Signal Modfication

signal Direction ‘ Rising Setpoint to Open ~ ‘

Valve Target Position Low E %

Limit ~
<« i oo i ] »
o) e ) [ ] @

|@eomeaes | [goveicommasa | | | || e

open the DTM GUI in online mode and send modifications ~ Fig 52
by clicking Apply button.
Device Information
Parameter name Description Default value Limits/options

HART Tag 8 characters NDX -

Description Enter a description of the device (max. 16 characters) NDX -

Device Date Enter a date, e.g. the date when you installed the device. 31.3.2016 -

Message Enter any other relevant information (max. 32 characters) NDX -

HART Long Tag 32 characters, case sensitive, allows consistent implementation in Host NDX -
Applications for the longer tag names demanded by industry users

HART protocol Restart is required after changing the HART protocol. HART 6 HART 6

HART 7
Assembly Related
Parameter name Description Default value Limits/options

Positioner Fail Action Set Positioner Fail Action according to actuator spring direction. Close Close
If you change the value of this parameter, calibrate the device. Open
When there is linear actuator without mechanical limit in open/closed end,
it is recommended to use Manual calibration.

Position Transmitter Direction | Set position transmitter signal direction. Normal Normal

direction direction
Normal direction: Output rises when valve angle rises
Reverse

Position Transmitter Fail Value | Position transmitter output when the NDX has a fatal error or is powered off. | 3.5 mA 35mA

22.5mA

Position Sensor Defines which position sensor is used. Linear Linear
Select Rotary for rotary actuators and for linear actuators Linear or Rotary. Rotary
If there is linear actuator (stroke more than 120 mm) and linkage kit is in
use, select Rotary.

Valve Type Select valve type. Linear Linear
Defines if device is mounted top of the linear valve or rotary valve. Dead angle Rotary
and Beacon position menu are visible if Rotary is selected as valve type.

If you change the value of this parameter, calibrate the device.
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mance level selection is available.

0 = fastest

10 = slowest

Parameter name Description Default value Limits/options
Dead Angle This setting is made mainly for sesgment and ball valves. The entire signal 0% 0-100 %
range is then used for effective valve opening 90° - 0.
Refer to device user guide for proper dead angle value for your valve type.
This parameter value is not in use if Valve Type Linear is selected.
Performance Level If you want to change the tuning of the valve position control, perfor- 0 0-10

Signal Modification
Parameter name Description Default value Limits/options
Signal Direction Defines the opening and closing direction of the valve with rising current Rising Rising Setpoint
signal. Setpointto | to Open
Open
Rising Setpoint
to Close
Valve Target Position Low Limit | Sets the lower limit for the working range of the valve. 0% 0-100 %
Valve Target Position High Limit | Sets the upper limit for the working range of the valve. 100 % 0-100 %
Max Travel Speed To Close Describes the percentage of change per second in the setpoint as the valve | 0%/s 0-1000 %/s
changes from OPEN state to CLOSED state. (Disabled)
Max Travel Speed To Open Describes the percentage of change per second in the setpoint as the valve | 0 %/s 0-1000 %/s
changes from CLOSED state to OPEN state. (Disabled)
Cut-off Closed Setpoint Cut-off is used with valves that require a large force to be closed. It | 2 % 0-100 %
is used to ensure that the valve is fully closed.
When this value is exceeded, the valve is forced to a 0 % position. This is
called the tight cut-off feature. If, for example, the value is 2 %, tight shut-
off starts when the input signal goes below 2 %.
Cut-off Open Setpoint Cut-off is used with valves that require a large force to be open. It | 100 % 0-100 %
is used to ensure that the valve is fully open.
When this value is exceeded, the valve is set to a 100 % position. This, how-
ever, does not guarantee that the valve reaches 100 %. If, for example, the
value is 98 %, controller input is set to 100 % when input signal is over 98 %.
Cut-off Type Defines how valve starts to follow the setpoint after cut off close value. Digital Digital
Analogue
Split Range Low Split Range configuration sets the input signal range for full valve travel 0% 0-100 %
range. Note that the difference between the Split Range High and Low
limits must be 20 % or higher.
Split Range Low is the lower limit of the input signal range in percent.
Split Range High Split Range configuration sets the input signal range for full valve travel 100 % 0-100 %

range. Note that the difference between the Split Range High and Low
limits must be 20 % or higher.

Split Range High is the upper limit of the input signal range in percent.
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Parameter name

Description

Default value

Limits/options

Bypass Signal Modifications

Defines whether Signal Modification parameters are applied or not.

Affects following parameters:
- Signal direction
+  Cut-off closed
«  Cut-off open
«  Cut-off type
« Valve Target Position Low Limit
« Valve Target Position High Limit
- Deadangle
« Split Range Low
- Split Range High
«  MaxTravel Speed To Close
» MaxTravel Speed To Open
+ Characterization Type
« Shape Factor
+ Flow Modification

No

Yes (Signal
modifications
are discarded.)

No (Signal
modifications
are applied to
original set-
point, and the
control module
then follows
the modified
setpoint.)

Diagnostics Trends

Parameter name

Description

Default value

Limits/options

Steady State Deviation Trend
Limit

A good value for most of the cases for steady state deviation is <1 %. More
than 5 % means that control performance is decreased.

2%

0-100 %

Counter Limits

Parameter name

Description

Default value

Limits/options

Date For Total Operation Time
Alert

Select date for next alert

25 years after
first start up

0-100 years

Total Valve Travel Limit

Set the Total Valve Travel alert limit.

Counter increases by 1T whenever the valve has travelled one full stroke, or
100 % of the valve movement.

The valve is considered to have moved when the valve position changes
+/-0.5%

E.g. when the valve moves 10 %, the counter increases by 0.1

1000 0000

0-10 0000 0000

Total Valve Reversals Limit

Set the Total Valve Reversals alert limit.

This counter increases by 1 whenever the direction of valve movement
changes.

1000 0000

0-10 0000 0000

Total Actuator Travel Limit

Set the Total Actuator Travel alert limit.

Counter increases by 1 whenever the valve has travelled one full stroke, or
100 % of the valve movement.

The valve is considered to have moved when the valve position changes
+/-0.5 %

E.g. when the valve moves 10 %, the counter increases by 0.1

1000 0000

0-10 0000 0000

Total Actuator Reversals Limit

Set the Total Actuator Reversals alert limit.

This counter increases by 1 whenever the direction of valve movement
changes.

1000 0000

0-10 0000 0000

Total Relay Valve Travel Limit

Set the Total Relay Valve Travel alert limit.

This counter increases by 1 whenever the relay valve has travelled one full
stroke, or 100 % of the relay valve movement.

E.g. when the relay valve moves 10 %, the counter increases 0.1

1000 0000

0-10 0000 0000

52




NDX VALVE CONTROLLER

o

13 DEVICETYPE MANAGER (DTM) <

=
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Status Limits <
Parameter name Description Default value Limits/options

Steady State Deviation High Set steady state deviation high alert limit. 5% 0-100%

Limit i
If a measurement exceeds the limit, a status is activated for the device and S
an event is generated.

Valve Position High Limit Set valve position high alert limit. 120 -20-120%

If a measurement exceeds the limit, a status is activated for the device and
an event is generated.
wv
Valve Position Low Limit Set valve position low alert limit. -20 -20-120% é
S
o
If a measurement goes below the limit, a status is activated for the device -
and an event is generated.

Travel Ratio Limit Set travel ratio alert limit. 0% 0-100 %

If a measurement exceeds the limit, a status is activated for the device and -
an event is generated. =
=

Control Ratio Limit Set control ratio alert limit. 10 1-100 é
If a measurement exceeds the limit, a status is activated for the device and
an event is generated.

=
Environmental limits =
=
Parameter name Description Default value Limits/options
Temperature High Limit Set temperature high alert limit. +85 -40 - +85 °C

If a measurement exceeds the limit, a status is activated for the device and
an event is generated.

Temperature Low Limit Set temperature low alert limit. -40 -40 - +85 °C

=
=]
=
=
oc
&5
o
o

If a measurement goes below the limit, a status is activated for the device
and an event is generated.

Supply Pressure High Limit Set the supply pressure high limit at the actuator’s maximum pressure rating. | 8 1.4-8bar

Since the maximum pressure rating for the NDX positioner is 8 bars this :Z:

should be the highest limit if the actuator has a higher rating. £
=
=

If a measurement exceeds the limit, a status is activated for the device and =

an event is generated.

Supply Pressure Low Limit For the supply pressure low limit, the spring rating of a spring return 14 1.4-8bar

actuator can be used.
v
=

For double acting actuators, the low limit can be set at the minimum air 2

pressure that will allow the actuator to provide sufficient torque to operate =

the valve. 8

If a measurement goes below the limit, a status is activated for the device

and an event is generated.
oc
(¥}
=
o
2
=
o
p=
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Flow Modification

Characterization Type 7 | UserCurve
Shape Factor 1

Fow Modficaton 7

Fig 53

Parameter name

Description

Default value

Limits/options

Characterization Type

Linear: Flow Modification is not used

Shape Factor: Flow Modification is used. If you select this option, enter a
Shape Factor value.

User Curve: You can create a custom table. If you select this option, manu-
ally edit the values as necessary.

Flow Modification allows you to modify the flow characteristics curve of
a valve to improve controllability of the valve and optimize control loop
performance.

Not Used
(Linear)

Not Used
(Linear)

Shape Factor

User Curve

Shape Factor

Shape Factor describes the nearest approximate or the exact shape of the
valve characterization transfer function based on the following hyperbolic
function:

f(x) = x/(S+x(1-S))

where

S = Shape Factor

x = normalized (0-100 %) Setpoint value

f(x) = an intermediate calculation of the Target Position.

If Shape Factor is between 0 and 1, a quick opening transfer function is
applied.

If Shape Factor is 1, a linear transfer function is applied.

If Shape Factor is larger than 1, an equal percentage transfer function is
applied.

—_

0.01-100

Localization

Parameter name Description Default value Limits/options
Local User Interface Language | Select the desired language to be used in local user interface. English English
Chinese
Device Temperature Unit Select the desired temperature units for various device variables. The C C
device sends the variable’s value and unit according to this selection.
F
Device Pressure Unit Select the desired pressure units for various device variables. The device Bar Bar
sends the variable’s value and unit according to this selection.
Psi
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Access Permissions

Parameter name Description Default value Limits/options
Local User Interface Lock Select Local User Interface Lock option. Cover Lock Cover lock
Cover Lock: Detaching the main cover will unlock the for LUI editing. When Pin Code
the cover is re-attached, LUl is again locked to read only mode.
Cover Lock and
Pin Code: PIN code is required to unlock editing mode. PIN lock auto- Pin
matically re-locks after one minute of inactivity and at the same time LUI
returns to monitoring view.
Cover Lock and Pin: Detach the cover and after that enter the PIN code to
enable the editing mode. One minute of inactivity enables PIN lock and
re-attaching the cover locks the Cover lock.
Device Write Protection Device Write Protection allows you to lock and unlock the device. It also Off Off
prevents write commands from another primary or secondary HART master.
On
PIN Code Set Local User Interface PIN Code. 1234 0000-9999
If Local User Interface Lock option PIN Code is selected, enter PIN code to
edit or start a function in Local User Interface.
Reset Counters
Parameter name Description Default value Limits/options
Diagnostics Reset Diagnostics allows you to choose the statistics you wish to reset. None None

After you reset the items, old data is permanently deleted.
To reset diagnostics:
1. Select the items you wish to reset.

2. Click Reset.

Reset positioner
Counters

Reset Valve
Counters

Reset Actuator
Counters

Reset Valve
Position Histo-
gram All

Reset Valve
position Histo-
gram Months

Reset Steady
State Deviation
Trend
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13.5.3  Diagnosis

This window provides tools for quickly checking the device
state and all diagnosis information and tools. This window
provides real-time information of the device, measured
performance data, historical data and possibility to run
self-diagnostics in the form of offline tests. This window
also has event log, which shows a log of events and actions,
which has occurred earlier to the device.

13.5.3.1 Performance

See the explanation in Performance chapter under the
Online Parameterize.

13.5.3.3 Monitoring

TTCONTAINER NOX - Dingross =l |
Window  Help
poelonlonmeonlsl
<Channel0001:0> NDX - Diagnosis x
. NDXHARTS

© Performance POS 5200 %  SETP 5200 %  TPOS 5200 % S 263 bar 1 261 bar
& Online Valve Signature
© Monitoring
i= Eventlog
%% Offline Testing
[ Offline Test Results )
= Counters :
all Trends !
all Valve Position Histogran <o 000 000 500 00

[V Position — % [ |Pressurel bar [ | Device Temperature —— °C

Setpoint % [ |PWM — ] (Not in use)

(¥ Supply Pressure bar [_] Target Position — %

! »
°
1 [F] Planning Engineer
User: pdminsrtor || @)

T metso

NDX H6
7 NoX 10 HART
@__ Metso Valve Manager

Diagnosis

[}

Performance POS 100.00 %  SETP 100.00 %  TPOS 100.00 % S 450 bar 1 450 bar

B3

Online Valve Signature

Device status: Normal
Monitoring =

Event Log
Offline Testing
Offline Test Results

iiii 1 2 iiii ©

Counters
all Trends

il Valve Position Histogran

Control  Positioner  Actuator Valve  Environment

[ [r—— =

Fig 54

13.5.3.2 Online Valve Signature

NDX Hé
l@_ Dmetso

Diagnosis

[}

Performance POS 100.00 % SETP 100.00 % TPOS 100.00 % S 450 bar 1 4.50 bar

R

Online Valve Signature
Online Valve Signature

Monitoring

Event Log

Offline Testing 20
Offline Test Results

Counters H

Trends

£ £ i i il @

Valve Position Histogran 5.

Fosition %

Opening Pressure —— Closing Pressure

Lw Jl o= ]@

|@] Planning Engineer
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Monitoring view will automatically poll eight device vari-
ables in approximately every 1.5 seconds. All parameters
are uploaded regardless the state of the checkboxes. With
the checkboxes under the monitoring graphs, user can
filter out unwanted information. All parameters are also
automatically logged to a log file. The log file location is
determined by Metso Device DTM Configuration utility,
which can be found from the Windows Start menu. The
default location for the log file is: C:\ProgramData\Metso\
NDX Device DTM\Data.

13.5.3.4 Eventlog

Y CONTANR - DX - Disgrori oo el |
Ele Edit View Device Iools Window Help
nDeHiesveefulonmrul sl

<Channel0001:0> NDX - Diagnosis: x

. NDXHARTE

r,, NDX 1.0 HART be

1 . . > metso

! Metso Valve Manager Diagnosis ¢
© Performance POS 5200 %  SETP 5200 %  TPOS 5200 % S 263 bar 1 261 bar
4¥i Online Valve Signature
® wontorng
= Event Log Total Operation Time ~ Event Class
A, 144.0065 External reset
# Offiine Testing 144.0083 External reset
FX Ofline Test Results 144.0061 External reset
= 144.006 External reset
= Counters 1440058 External reset
il Trends 120.0056 External reset

112.0054 External reset
ull Valve Position Histogran 88.00524 External reset
< i '
2
KF Connected 1§ Dei 1 a =
User: Admnistrator ||| I
Fig 57

Most of the device statuses also create corresponding
events in the event log. These are listed in chapter Para-
meterize Online/Status Configuration.

In addition there are a few events which are only logged
in the event history. Power on (External reset)
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Failsafe activated
«  Device position will go to fail safe position. Device is

not able to follow setpoint.
«  Check additional status for reason for fail safe.

13.5.3.5 Offline Testing

NDX H6
= oxionarT

I@ Metso Valve Manager Diagnosie T metso

(O FaiEmmre Offline Testing

4% Online Valve Signature

® Monitoring @

= Eventlog

% Offline Testing Input parameters

KX Offline Test Results

B Cunis Step 1: Input parameters

il Trends Set parameters and click Next to proceed.

il Valve Position Histogran

Testtype | Muttipoint Step Test - |

Template | Defauit values -

Init time s 10.00
Duration s 4.00

Start position % | 55.00
End position % [95.00 [75.00 [95.00 |55.00

([ —— 3

Fig 58

Test type defines what kind of a test will be executed. Cur-
rently there are four options: Multipoint Step Test, Valve
Signature Test, Valve Deadband Test and Partial Stroke Test.
User can use the Template menu to select either default
values or some predefined set of values for the execution
of a test.

Test parameter grid allows entering test-specific parameters
for the selected test. For example for Multipoint Step Test,
user can enter up to 20 test steps by expanding the gird by
clicking the round plus sign at the top-right corner of the grid.
Offline test procedure begins by clicking the Next button.

NDX H6
B liotso valve Manager

(@ Performance

»
Diagnosis ) metso

Offine Testing
4% Online Valve Signature

: ©.

%% Offiine Testing
I Offline Test Results

= Counters Step 2: Executetest

il Trends Click Nextto sar test. During test the
s operation doss not endanger 960D

tween open and closed positions. Make sure that

il Valve Position Histogran

% o 20 i

Fig 59

o
3
§

Diagnosis

|® Performance

2% Online Valve Signature
|® wonitoring

= Eveniioo

% offine Tesing

e offine Test Resuts
= counters

il Trencs

il vaive Positon Histogran

Offine Testing

Fig 60

When the offline test has been executed, the test success
and possible error messages are shown at the last step of
the process. By clicking Finish button, user is automatically
transferred to the Offline Test Results view, where test results
are automatically uploaded and presented to the user.

13.5.3.6 Offline Test Results

o
3
§

Diagnosis

POS 1005 % SEP 9E3 % TPOS 10000 % s 231 1201 b

all Valve Posiion Histogran

Fig 61

User can see the latest successful test results from this view.
Or re-upload the results of the latest test from the device.
Test type can be selected from the Executed test menu.
Read results button reads the latest results of the selected
test from the device. Re-execute button takes test para-
meters of the selected test and initialized Offline Testing
view with these parameters, so user can re-execute the test
or modify the test parameters before a rerun.
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13.5.3.7 Counters Setpoint
r, NDXHE Parameter name Description Default | Limits/
@ Metso Valve Manager Diagnosis bmetso value Options
z Z::::’::isuna‘um &m:os 10000 %  SETP 100.00 %  TPOS 100.00 % S 450 bar 1 450 bar lotal ISetpoint Thr:s countfr:increanstpy 1 t _ _
b5 ot R — rave whenever the cumulative set-
= Eventlog Ve " point changes.
A,
I‘ﬁ ﬂ:ﬂjﬂim Travel Rato (Tavel Reversats) (Co— Total Setpoint | This counter increases by 1 when | - -
= Counters Totalvave Travel [ Reversals the direction of the setpoint
il Trends Total Valve Reversals E changesl
il Valve Position Histogran gg‘n‘;;?n\‘ksgge([\g\g Reversals / C—
Total Actuator Travel
—— 13.5.3.8 Trends
Total Actuator Reversals E
Setpoint
Total Setpoint Travel E
o sepant e ER— Steady State Deviation Trend
L T T— [F
Fig 62 Steady State Deviation is used to determine the basic
control accuracy of the valve. It is updated whenever the
Parameter name Description Default | Limitsy |  setpointis considered to have reached the desired position
value | options | as precisely as possible.
Total Operation | Valve controller operation - - Steady State Deviation trend is stored in the device mem-
Time time, in hours. ory. Trend shows the previous values of deviation during
24 hours, 30 full days, 12 full months, and 25 full years.
Valve A change in the steady state deviation trend can be caused by:
«  The general performance of the valve and actuator
Parameter name Description Default | Limits/ deteriorating.
value | options | . hjgher friction of the valve trim
Travel Ratio Valve Travel / Valve Reversals - - . higher friction in actuator
Total Valve This counter increases by 1 - - - actuator diaphragm or piston seal damage
Travel whenever he valve has travelled . change in process conditions
one full stroke, or 100 % of valve v ai bl
movement. . supply air problem
Total Valve This counter increases by 1 - - . 3 L. .
Reversals whenever the direction of valve Steady State Deviation Trend high limit can be modified
movement changes. by typing the value in the text box or by moving the limit
Control Ratio | Valve Reversals / Setpoint - - line in the trend graph.
Reversals
NDX Hé
| - metso
A(tl.latOI' g :::Z'\‘:z&gm‘um POS 10000 %  SETP 100.00 %  TPOS 100.00 % S 450 bar 1450 bar
(& s St::dy State Deviation [ Q\
— — = Eventlog ]
Parameter name Description Default | Limits/ “% Offine Testing B
value options IE Offline Test Results ol
= Counters i
Total Actuator | This counter increases by 1 - - all Trends ]
Travel whenever the valve has trav- il Valve Posiion Histogran 5,
elled one full stroke, or 100 % of ]
valve movement. i
Total Actuator | This counter increases by 1 - - : | e
Reversals whenever the direction of valve Py
movement changes. [ o] T T T@ PngErgne
Fig 63
Parameter Description Default | Limits/
name value options
Steady State | A good value for most of the 2% 0-100 %
Deviation cases for steady state deviation
Trend High is <1 %. More than 5 % means
Limit that control performance is
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13.5.3.9 Valve Position Histogram

Valve position histogram trend can be used to determine

valve operation points. The trend shows if the valve is work-

ing as real control valve and how wide the operation area

is. This information can also be used to verify valve sizing.

«  The histogram is updated all the time when the
device is powered

«  Divided into 12 sub-ranges, 1st and 12th sub-range
represent closed and open positions.

«  Valveis closed if position < 1 %

«  Valveis open if position > 99 %

Valve position histogram trend shows two measured valve
position histograms side by side: lifetime history of the valve
position and the last three months. If the valve operation
point has recently changed it can be seen in three months
histogram.

Valve position histogram trend is especially useful when

optimizing plant operation or replacing old control valves.

«  If valve operation point is 80-90 % most of the
time, then the valve could be too small for current
application

«  If valve operation point is 10-30 % most of the
time, then the valve could be too big for current
application

« Under normal process conditions, the ideal control
area is 30-80 % (depends on valve type). If there is a
need to define more accurate min. and max. values
that can be done with Nelprof.

+  Real working point should be checked with the
installed flow curve with Nelprof.

This trend also shows if a valve is in on/off use. This means
if a valve is fully closed or fully open most of the time. If you
can see that a valve has been between 50-70 % for most
of the time and that counters are showing that there are a
lot of travels and reversals, there might be wearing in the
valve or seals and/or actuator on that position.

NDX Hé
T N0 HaRT
@ Metso Valve Manager

Diagnosis Dmetso

© Performance POS 100.00 %

SETP 10000 %  TPOS 100.00 % S 450 bar 1450 bar
4% Online Valve Signature
@® Monitoring
= Eventlog
'? Offline Testing 80

FX  Offline Test Results

Valve Position Histogram
100-

= Counters =
il Trends

il Valve Position Histogran 2

Valve Position (%)
Al ime [N Last three months
)

Rconneted | [@owie | | | @]

Fig 64
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14 MAINTENANCE

141  GENERAL 14.4  REPLACING PARTS

The maintenance requirements for the NDX valve controller

depend on the service conditions, for instance, the quality  14.4.1  Prestage

of instrument air. Under normal service conditions there is

no requirement for regular maintenance. Prestage is located under cover with following symbol:

WARNING
When maintaining the NDX, ensure that the
supply air is shut off and pressure is released.

NDX valve controller includes following interchangeable
modules:

- NDX valve controller Fig 65

«  Relay valve

«  Prestage unit

«  Local User Interface 14.4.2  Removal of prestage
«  Printed circuit board module (including optional PT)

«  Pressure gauge block WARNING

+  Main cover

«  Relay cover Z & Risk of injury. Ensure that supply pressure is

. Prestage cover shut off and actuator pressure is released prior

. Exhaust cover to removal of the prestage.

«  Prestage bottom filter assembly

14.2  REPLACING NDX ON NELES GLOBE WARNING
The prestage must be handled carefully. Never

Follow instructions in mounting chapter. Z & touch the moving parts on the prestage and
never rotate the nozzle. If the moving parts of
the prestage are damaged, that may lead to

143  ORDERING SPARE PARTS reduced control performance of the device.

Spare parts can be ordered from the nearest Metso office.
Use following order codes:

. NOTE
H137041 PRESTAGE UNIT ASSEMBLY (Part number: 100) Itis recommended to rep'ace both the pre-

stage and the relay valve at the same time.

H137043 MAIN COVER ASSEMBLY (Part number: 15)

H137045 RELAY COVER ASSEMBLY (Part number: 37)

H137047 PRESTAGE UNIT COVER ASSEMBLY (Part number: 42) . NOTE

H137059 RELAY VALVE ASSEMBLY (Part number: 140) Itis recommended to also replace the filter and
seal below the prestage (included in the spare

parts kit).

H137060 LUl MODULE (Part number: 207)

H137067 NDX_H, PRINTED BOARD (Part number: 191)

H137068 NDX_T, PRINTED BOARD (Part number: 191)

H137256 EXHAUST COVER 3/8” NPT WITH O-RING (Part
number: 87)

H137258 PRESTAGE BOTTOM FILTER (Part number: 32) ,

H141371 PNEUMATIC SET (includes H137041 and H137059 &)
assembly)

Fig 66
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«  Disconnect power from the device.

«  Shut off supply pressure and make sure that the
actuator pressure is released.

«  Remove the device from the actuator mounting
bracket if there is limited working space in front
of the prestage cover (Disconnect the supply and
actuator piping if device is needed to remove).

+  Loosen the prestage cover M4 screws (Torx T20,

4 pcs) and remove the prestage cover.

«  Unplug the prestage wire connector from the prestage

«  Loosen the M4 screws holding the prestage in place
(TorxT20, screws 3 pcs).

«  Pull out the prestage carefully. It is recommended to
use pliers to grab the grooves on the sides of the
prestage. Be careful not to touch the moving parts
of the prestage. (see figure 62)

14.4.3 Installation of prestage

. NOTE
Make sure there is no debris in the prestage
shaft hole, eg. from the old o-ring. (see picture)

Fig 67

. NOTE

Check that the new o-ring is covered with

: lube to avoid damage. Use only o-ring lubes,
: which is delivered with the spare part set.

Fig 68

Press the prestage into place. Press in the marked positions
mildly by hand. Do not use excessive force as this may indicate
the prestage shaft is misaligned or the o-ring is not lubed.

«  Tight the M4 screws holding the prestage in place
(TorxT20, 3 pcs).

«  Push the prestage 2-wire connector into the socket
on the prestage. The wire connector may only be
fitted in the correct position.

«  Re-install the prestage cover. Make sure the rubber
seal is still in place on the cover and undamaged.

«  Tight the prestage M4 cover screws (Torx T20, 4 pcs)

«  Turn on the supply pressure.

«  Reconnect electricity to the device.

«  When pneumatic components are replaced, device
requires calibration.

14.4.4  Relay valve

Relay valve is located under cover with following symbol:

Fig 70

Fig 71
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14.4.5 Removal of relay valve

WARNING

Risk of injury. Ensure that supply pressure is
shut off and actuator pressure is released prior
to removal of the relay valve.

A\

14.4.6 Installation of relay valve

NOTE

Make sure there is no debris in the small shaft

hole, eg. from the o-ring of the removed relay

. NOTE
Relay valve should not be cleaned or opened. If
needed, just replace relay valve with new one.

NOTE
It is recommended to replace both the pre- :

stage and the relay valve at the same time.

«  Disconnect power from the device.

«  Shut off supply pressure and make sure that the
actuator pressure is released.

«  Remove the device from the actuator mounting
bracket if there is limited working space in front
of the prestage cover (Disconnect the supply and
actuator piping if the device has to be removed).

«  Loosen the relay valve cover M4 screws (Torx T20,
4 pcs).

«  Remove the relay valve. It is recommended to use two
screwdrivers as levers to crank out the relay valve.

valve. (see picture)

Fig 72
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Fig 73

WARNING
Do not use any tools to install the relay valve. It
can be pushed in place by hand.

Fig 74

NOTE
Check that the o-rings (3 pcs) on the new relay

valve are covered with lube to avoid damage.

Use only o-ring lubes, which is delivered with
the spare part set.
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« Align the small and large shaft in corresponding ©
holes. Press the relay valve into the holes with a light
continuous force. Do not use excessive force as this
may indicate the relay valve is misaligned or the
o-rings are not lubed. 2
« Re-install the relay valve cover. Make sure the rubber -
seal is still in place on the cover and undamaged.
«  Tight the prestage cover screws (M4 Torx T20, 4 pcs).
«  Turn on the supply pressure.
«  Reconnect electricity to the device. -
«  When pneumatic components are replaced, device E
requires calibration. Fig 75 S
14.4.7  Local User Interface
:
=
=
5

Fig 76

«  Remove the main cover by loosening 4 screws.

«  Loosen the display M4 screws (Torx T20, 4 pcs).

«  Remove display. Display can be changed when power
is on and device is under control. Replacing the
display does not affect valve position. Note that there
might be other regulations which prevents opening
cover when process is running or power is connected.

.
o
=
T
=
=
=
=
=
=

«  Mount new display and tighten the screws. ©
«  Mount main cover and tighten the screws. %
=
Fig 77
14.4.8  Printed circuit board module
o Loosen the display M4 screws (Torx T20, 4 pcs)

Disconnect power from the device and remove display. &
«  Shut off supply pressure and make sure that the §
actuator pressure is released. %

«  Remove the device from the actuator mounting
bracket if there is limited working space in front
of the prestage cover (Disconnect the supply and
actuator piping if device is needed to remove).

«  remove the main cover by loosening 4 screws.

Fig 78
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0 Loosen the prestage cover M4 screws (Torx T20,
4 pcs) and remove the prestage cover

o Unplug the prestage wire connector from the
prestage

. NOTE

There are pressure sensors on the circuit board,

hande specially this surface with carefully.

NOTE

When installing new circuit board, install rub-

ber gasket carefully. If there is water in supply

Fig 79

o Loosen the circuit board M4 screws (Torx T20,
6 pcs) and remove the circuit board

Fig 80

Fig 81
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: air, this gasket prevents water access to the
: electronics.

14.5  REPLACING OPTIONS

14.5.1  Pressure Gauge Block

Follow instructions in chapter 11.1 Pressure Gauge Block
installation.
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15.2  PRESSURE GAUGE BLOCK

Gauge block module

- )
m :

jaa} N —~ m
S = ) =<
|t f ]

PRESSURE GAUGE BLOCK

LLLL LSS

min 50 to
remove gauge
block cover

min 20 to
remove cover
100 recommended

PRESSURE GAUGE BLOCK PRESSURE GAUGE BLOCK

Center of
VDI/VDE 3845

Fig 83
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16 ECDECLARATION OF CONFORMITY

Manufacturer:
Metso Flow Control Oy
01301 Vantaa

Finland
Product: NELES® NDX INTELLIGENT VALVE CONTROLLER
Approvals:
Type Approval ECType examination Certificate
ATEX I 1 GExiallICT6..T4 Ga VTT 15 ATEX 030X
ATEX 11 1 D Exia lllICT85 °C..T115 °C Da EN 60079-0:2012, EN 60079-11:2012
ATEX Il 2 GExib IICT6..T4 Gb
NDX_HX_/_ ATEX 11 2 D Exib IICT85 °C..T115 °C Db
ATEX Il 3 GExnA lICT6..T4 Gc VTT 15 ATEX 031X
ATEX I 3 G Exic ICT6..T4 Gc EN 60079-0:2012, EN 60079-11:2012
ATEX 11 3 D Exic IICT85 °C..T115 °C Dc

As the products within our sole responsibility of design and manufacture may be used as parts or components in
machinery and are not alone performing functions as described in Article 6(2) in the Machinery Directive (2006/42/
EC), we declare that our product(s) to which this Declaration of Conformity relates must NOT be put into service until
the relevant machinery into which it is to be incorporated has been declared in conformity with the provisions of the
Machinery Directive.

The product above is manufactured in compliance with the applicable European directives and technical specifications/
standards.

Protection from e.qg. static electricity caused by the process or connected equipment must be considered by the user
(EN 60079-14 §6).

The product do not possess any residual risk according to hazard analyses made under the applicable directives pro-
viding that the procedures stated by the Installation, Operation and Maintenance manual are followed and the product
is used under conditions mentioned in the technical specifications.

Applicable directives:

EMC 2004/108/EC Electrical

ATEX 94/9/EC (until 19 April 2016) Approved and Ex marked types

ATEX 2014/34/EU (from 20 April 2016)

ATEX Notified Bodies for EC Type Examination Certificate:

VTT (Notified body number 0537)

VTT Expert Services Oy

FI-33101 Tampere

Finland

ATEX Notified Body for Quality Assurance:

I1SO 9001:2008 Certificate No: 73538-2010-AQ-FIN-FINAS
ATEX 94/9/EC (until 19 April 2016) Certificate No: DNV-2006-OSL-ATEX-0260Q
ATEX 2014/34/EU (from 20 April 2016)

Det Norske Veritas AS (Notified body number 0575)
Veritasveien 1

1322 Hovik, Oslo

Norway

Vantaa, 30th September 2016

Y oy echet

Ralf Liljestrand, Quality Manager
Authorized person of the manufacturer within the European Community
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17 HOWTO ORDER INTELLIGENT VALVE CONTROLLER NDX

1 PRODUCT GROUP
NDX Neles Intelligent Valve Controller Series NDX

2 PNEUMATICACTION
1 Single Acting

3 PNEUMATIC CAPACITY
5 Normal Capacity (80 Nm3/h)

4 FAIL ACTION

1 Fail safe

5 ENCLOSURE

0 Compact - Aluminum with Composite Cover

COMMUNICATION / INPUT SIGNAL RANGE
H HART /4-20 mA
HART / 4-20 mA and 4-20 mA Position Transmitter

TEMPERATURE RANGE
G General: -40..485 °C

GLOBAL APPROVALS FOR HAZARDOUS AREAS
No approval
IEC/ATEX (Ex i)

10 LOCAL APPROVALS FOR HAZARDOUS AREAS
0 No approval
U cCSAus (Ex i)

1 PNEUMATIC CONNECTIONS & GAUGES

0 1/4 NPT without gauges (no block, no gauges)

1 1/4 NPT with gauges (block with 1/4NPT threads + gauges)
2 G1/4 without gauges (block with G1/4 threads)

3 G1/4 with gauges (block with G1/4 threads + gauges)

NDX |1 |51 [O0|H|G]|-|X 0 1 N 0 0 | 0 | O | SAMPLEMODEL CODE (char=16)
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Metso Flow Control Inc.

Europe,Vanha Porvoontie 229, P.O. Box 304, FI-01301 Vantaa, Finland. Tel. +358 20 483 150. Fax +358 20 483 151
North America, 44 Bowditch Drive, PO. Box 8044, Shrewsbury, M A 01545, USA. Tel. +1 508 852 0200. Fax +1 508 852 8172
South America, Av. Independéncia, 2500-Iporanga, 18087-101, Sorocaba-Sao Paulo, Brazil. Tel. +55 15 2102 9700. Fax +55 15 2102 9748
Asia Pacific, Haw Par Centre #06-01, 180 Clemenceau Avenue, Singapore 239922.Tel. +65 6511 1011. Fax +65 6250 0830
China, 11/F, China Youth Plaza, No.19 North Rd of East 3rd Ring Rd, Chaoyang District, Beijing 100020, China. Tel. +86 10 6566 6600. Fax +86 10 6566 2583.
Middle East, Roundabout 8, Unit AB-07, P.O. Box 17175, Jebel Ali Freezone, Dubai, United Arab Emirates. Tel. +971 4 883 6974. Fax +971 4 883 6836

www.metso.com/valves
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