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Marking used

Symbol Description
Warning to strictly follow information included in the documentation to ensure safety and
| g y
. functionality of the device.
i Information particularly useful during assembly and operation of the device.
Information particularly useful during assembly and operation of the Ex device.
E Information on procedures for used equipment

BASIC REQUIREMENTS AND OPERATIONAL SAFETY

A\

/e\

- The manufacturer shall not be liable for damages resulting from the incorrect installation,
not maintaining in adequate condition and misuse of the positioner.

- Assembly works and start-up should be carried out only by the qualified fitters, control engineers
or trained personnel under their supervision, in accordance with applicable regulations and
recommendations within the scope of control of electrical engineering.

- Incorrect installation or configuration may cause incorrect operation, leading to damage of the
equipment or to an accident.

- All safety and protection requirements should be taken into consideration during installation,
operation, inspections.

- The device should be disconnected in case of inoperability and sent to the manufacturer or
authorized centre for repair.

Systems for intrinsically safe executions should be made with a due care and with strict
observations of the standards and regulations applicable for these types of the system.

Amendments introduced in the product manufacturing documentation may be ahead of the user’s paper
documentation - valid user's manuals are available on the website of the manufacturer:

www.aplisens.pl
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Annex Exi
ELECTROPNEUMATIC POSITIONER

TYPE APIS-...-REX-...-IHX-...

c € 1483

INTRINSICALLY SAFE VERSION

1. Introduction

1.1. This “annex Exi” applies only to the intrinsically safe version of the APIS positioners with
marking on the rating plates as in point 3 of the annex and information on the Ex version in the
“Product certificate”.

1.2. The above-mentioned annex contains supplementary information connected with the intrinsically safe
version of the positioners.

During installation and use of the positioners in the Ex version you should use 10 — APIS-...-
IHX-... with the “Annex Exi”.

Use of the positioners listed in point 1 in hazardous areas

2.1. The above-mentioned positioners are executed in accordance with the requirements of the
standards: EN 60079-0:2012 + A11;2013, EN 60079-11:2012

2.2. The positioner can be operated in hazardous areas in accordance with the marking of explosion-
proof design:

A @ I 2G Ex ia lIC T6/T5 Gb
KDB 17 ATEX 0035
2.3. Category of the positioner and hazardous area

Category included in the marking of the 2G positioner informs that the positioner can be installed in
hazardous area 1.

3. Identification marking
The intrinsically safe APIS positioner is equipped with two plates:

a) rating plate, with information provided in point 4. 10 — APIS-...-IHX-....
b)  with additional plate with the following data:

type of the positioner and company logo

- CE mark and notified body number sign, mark

marking of explosion-proof marking and certificate marking
- parameters U, i, Ci, Li, Pi

- operating temperatures

4. Completeness of the delivery
Recipients receives the positioners in Ex version in unit package and/or bulk shipping box with
documents in accordance with point 2 of the 1O — APIS-...-IHX-... user's manual. Furthermore, the

recipient may obtain a copy of the certificate on request (available also on the website www.aplisens.pl).


http://www.aplisens.pl/

1l 10 — APIS-...-IHX-...

Annex Exi
5.  Allowable input and output parameters (based on the data from the annexes to

KDB 17 ATEX 0035 certificate and certification documentation)
The positioners should be supplied from associated supply and measuring equipment having
appropriate certificates of intrinsic safety, which parameters of outputs to hazardous areas should not
exceed allowable supply parameters for the positioners as given below:
5.1. Input system, terminals 1, 2 and output system, terminals 7, 8.
a) for supply from a source with linear characteristics
Ui=30 VDC, 1i=0.13A, Pi=1W for T5,
Ui=30 VDC, li=0.1A, Pi=0,75W for T6,
-40°C< Ta < 45°C for T6
-40°C=< Ta<80°C for T5
b) for supply from a source with rectangular characteristics
Ui=24 VDC, 1i=0.05A, Pi=1.2W for T5,
Ui=24 VDC, 1i=0.025A, Pi=0.6W for T6,’
-40°C< Ta < 45°C for T6
-40°C=< Ta<80°C for T5
c) for supply from a source with trapezoidal characteristics
Ui=24 VDC, 1i=0.1A, Pi=1.2W, Uo=48 VDC for T5
Ui=24 VDC, 1i=0.05A, Pi=0.6W, Uo=48 VDC for T6
Ci=11nF, Li=0.205mH
-40°C< Ta<45°C for T6
-40°C=< Ta<80°C for T5
5.2. Input parameters for external position encoder, terminals 3, 4, 5
Uo=6 VDC, lo=75 mA, Co=2.5uF
6. Connection method for the electrical APIS positioners in Ex version.
Connections of the positioner and equipment in the measuring loop of the positioner should be
executed in accordance with standards applicable for intrinsic safety and explosion-proofness and

A

conditions of use in the hazardous areas. Failure to follow the intrinsic safety rules can cause an
explosion and risk to humans.

Connection methods for input and output circuit and displacement transducer are presented in point
11.4.
No repairs or other interventions in the electrical system of the positioner are allowed.

Assessment of damage and possible repair should be carried out only by the manufacturer
or a company authorized by this manufacturer.
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1. INTRODUCTION

This user's manual is a document intended for users of the electropneumatic positioners, type APIS,
containing technical data and guidelines necessary to familiarize with principles of operation and method of
setting of the positioners. It includes also necessary guidelines concerning the installation and operation as
well as procedures in case of a fault.

2. COMPLETENESS OF THE DELIVERY

Recipients receives the positioners in unit packages and/or bulk shipping boxes.
Together with the positioner the user will obtain:

a) “Product certificate”, which is used also as a warranty card,

b)  User's manual marked |I0-APIS-...-IHX-...,

c) Declaration of conformity - on request

d) Blanking plug 1 piece

Iltems b), c) are also available on the website www.aplisens.pl

3. INTENDED USE

The APIS positioner is a final control element intended for control valves.

It is intended for cooperation with pneumatic membrane and piston single and double-acting actuators with
linear and rotational movement. It allows quick and precise controlling of displacement of actuator piston rod
using analog or digital control signal.

The positioner is controlled by a standard signal from two-wire 4..20 mA current loop or digitally in accordance
with the HART 6 specification. It can be also equipped with a two-wire, current (4..20 mA) position transmitter
of piston rod of the associated actuator. Current circuit of position transmitter is galvanically isolated from the
input circuit of the control signal.

The positioner can cooperate both with straight and reverse acting pneumatic actuators.

The positioner can cooperate with single-acting actuators manufactured by Polna S.A., Samson, Arca Regler,
Spiral-Sarco and double-acting actuators manufactured by Prema Kielce, Air Torque, Festo, Ebro Armaturen,
EI-0-Matic and by other manufacturers using proper mechanical coupling components.

Electronic module of the positioner allows the user to set the parameters. These parameters include among
others:

o value of proportional gain,
o integral action time,
o derivative action time of internal

o limits for movement speed of actuator piston rod

4. IDENTIFICATION MARKING

Each positioner is equipped with the rating plate with the following information: CE mark, name of the
manufacturer, type marking of the positioner, serial number, supply pressure, input signal, output signal, type
of actuator/stroke and year of manufacture. Information on the Ex marking are additionally given for the
intrinsically safe version. See the Annex Exi for the detailed identification marking.

Ordering code and types of execution acc. to point 5.3.


http://www.aplisens.pl/
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5. TECHNICAL DESCRIPTION

5.1. Principle of operation

The positioner is build around 16-bit microcontroller. It performs appropriate of measurements and determines
value of set-point SP and process value PV.

The difference of SP and PV values is converted in accordance with the control algorithm to a control signal
(Fig. 1). This signal is converted in the electropneumatic converter to the pneumatic output signal, which is
measured by an optional pressure sensor. The pneumatic signal is fed to the actuator chamber causing the
actuator movement in such a direction that the difference between the SP and PV values decreases.
Positioner is supplied from a standard 4...20mA current loop. For versions with optional analog position
transmitter it is required to use the additional external source of supply voltage 11...36 VDC.

HART communication may requirer the serial connection of resistor with 250 Q < R <500 Q in the line of
control signal.

|"I‘C s
sensor
Ana
...f'fi.. snéit Pt PO e/p b b ctuotor ¥m O:t‘;zjf 4.20 mA
4.20 mA]  signal controfier || transducer signal
transducer ¥

Fig. 1. Block diagram of the positioner control system

5.2. Design

APIS electropneumatic positioner consists of the following components (see Fig. 2a and 2b):
o electronic unit,

electropneumatic transducer or transducers,

internal or external displacement transducer for piston rod movement,

pressure sensor (option),

housing body*,

cover*,

pneumatic connections*,

mechanical coupling unit*,

pressure gauges.

O OO0 OO0 O0O0 O

(* units not presented in Fig. 2a and 2b)
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fTemperature)
E '

Microcontrofier
unit

Analog output

signal { position
transmitter) 4..20 my

1~electropneumatic transducer

2—-internal pesition tronsducer for actuator pisten rod
J-external position tronsducer for octuator piston rod {option)
4~output signal pressure gouge

S~pressure gauge for supply pressure

B—control volve with single acting pneumatic actuator
T—positioner keyboard

Cutput signal
(0..100% pressure supply)

Fig. 2a. Block diagram of the APIS positioner for single-acting actuator

R
i | Microcontroller
Andlog output | N et unit

signal (position
transducer) 4..20 m,

g
r =
===
— .
b
| \ [ Pressure]
| (A : s(ensor )-.H
option
—J s s
T(‘\ “““““ I -
~ Qutput signal (0...100% 4
™~
™~ ~ pressure cupply) o ) t-electrapneumatic tronsducer
~ utput signal 2-internal position transducer for actuater piston rod

-~ ‘ (0..100% pressure I-extemal position transducer for actuator piston rod {option)
. supply) 4-output signal pressure gauge
5 5-pressure gauge for supply pressure
6~double acting pneumatic actuator
7-positioner keyboard

Fig. 2b. Block diagram of the APIS positioner for double-acting actuator
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The electronic unit consists of:
o microcontroller,
keyboard,
converters: analog to digital and digital — to - analog,
voltage-current transformer
pressure-digital transducer,
liquid crystal display,
temperature transmitter,
HART modem,
electrical connectors.

OO0 00O O0O0O0

The above-mentioned units are placed on the printed board covered with a layer of silicone and insulating
varnish. The electronic unit is connected with electrical conductors with electropneumatic transducer
(transducers) and a pressure sensor.

The electropneumatic converter (transducers) and pressure sensor are screwed to the body of positioner's
housing. The housing body is closed with a tight cover from the side of the keyboard and electrical connectors.
For APIS-XX1-.., APIS-XX2-, APIS-XX3-.., APIS-XX4-.. the displacement transducer is installed outside the
housing of the positioner. The positioner housing consisting of the body and cover has an ingress protection
against environmental ingress P65, which means that it is dust-tight and splash-proof.

Glands, pneumatic connectors and pressure gauges are screwed into the housing body.

On request the positioner can be equipped with a mounting kit allowing installing it to any type of the actuator.

5.3. Dimensions of the positioner and types of executions

)
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axtte | |
r el
e %15
\

()
/4
19

)
74

D

\

i S\

21

E3

105

Plastic packing gland (#4...10 mm cable)

External earthin Nickeed brass packing gland (6...10.5 mm cable)
terminal
APIS—1X0-... 4 4«
2 ¢/ i 2
=\ ]’

/ @pus:us‘

g

AN YAy
&

1 = connector for positioner pneumatic

2017

supply
2, 3 — connector for actuator pneumatic

248.6

Fig.3. Dimensions of the APIS-XXO-... positioner
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Fig.4. Dimensions of the APIS-XX1-.., APIS-XX2-.., APIS-XX3-.., APIS-XX4-... positioners

Ordering code for the APIS positioner

APIS - X X X - DXX- RXX-IHE-TXX-PX-MX-WX- SX")- AX

A
Intended for:
- single-acting actuator ... 1
- double-acting actuator .............c.coooiiiiiii 2

- installation on actuator with internal

potentiometer position encoder......................ooenl 0
- installation outside the actuator with:
* external potentiometer IP54 ....................ccccoeeini. 1M
* external potentiometer IP67 ..................ccceeiinni. 21
* external contactless IP67 position transducer - not
available for versions with “Ex” code ....................... 3"

* external potentiometer IP65 .................cccceeeeennnnn.. 42
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APIS-X X X- DXX-RXX-IHE-TXX- PX-MX-WX-SX"- AX
- A A A A A A
Distance of the positioner from actuator:
- in metres (0..15 m) acc. to the specification of the client XX

Execution:
standard ..o

- intrinsically safe @ Il 2G Exia IICT6/T5 ..

Analog position transmitter:
- without position transmitter ... 00
- with output signal 4+20 MA ..........cciiiieiiiiiii 203)

Pneumatic connectors: —
- without connectors (orifice Rp1/8”) ....................ocie.

- brass pipes connectors @6 mm ...l

- stainless steel pipes connectors @6 mm .....................

- polyethylene pipes connectors @6 mm .... .
- brass pipes connectors @8 mm ...l
- stainless steel pipes connectors @8 mm ...................

- polyethylene pipes connectors @8 mm .... .
SoNdemMand. ... ..o

Manometers:
- stainless steel execution T
(240 mm, stainless steel housing, glass window) ........... 2
- stainless steel execution, and stainless steel wetted
parts (240 mm, glass WiNdOW) .......evuvenruirnnnienieniinecnne 3
Cable glands: —
- plastic packing gland (g4+10 mm cable) ............ =1
- nickeled brass packing gland (26+10,5 mm cable) ......... ﬁ

Limit switches: —
- one limit switch - not available for versions with
B G o e [ Y 16)
- two limit switches (after agreement with the Aplisens
consultant) - not available for versions with “Ex” code ... 29

Mounting kit:

- without mounting Kit ... 0

- with mounting kit (code according to the below table and J
A

technical data sheet on the website www.aplisens.pl) .....


http://www.aplisens.pl/
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Table 1. List of mounting kits

Mounting kit APIS-A0000- For installation column cylinder type P
SS(S0)¥ or R manufactured by Polna S.A.

Mounting kit APIS-A0001- For installation actuator type 37 or 38

SS(S0)Y manufactured by Polna S.A.
. . For installation on multi-spring cylinder
Mountln%gts?gus)-AOOOZ- For positioners type P1 or R1 manufactured by Polna
(SO) APIS-1X0-... SA.
For installation on actuator with control
Mounting kit APIS-A0003- valve equipped with a rib - according to

PN-EN 60534-6-1; 2001 e.g. on

S8(S0)* actuator manufactured by Samson or
Arca Regler
For installation on the actuator in
. . For positioners accordance with EN ISO 5211, DIN
MO“”t'”%gESAg)f"AOOE’O' APIS-1X0 -... 3337, VDI/VDE 38450 Namur e.g.: on
APIS-2X0 -... the actuator manufactured by Air
Torque, Ebro Armaturen, EI-O-Matic
For positioners For installation on or outside the
. . APIS-2X0-... double-acting actuator with linear
Mountmgskslt églf’)'AXXXX' APIS-2X1-... movement e.g.: CNOMO series or
(SO) APIS-2X2-... conforming ISO 6431 manufactured by
APIS-2X3-... PREMA KIELCE

1) Applies exclusively for single- and double-acting linear stroke actuators

2) Applies exclusively for single- and double-acting linear stroke actuators and single and double-acting
actuators part tarn.

3) The positioner can reverse analogue input signal (20+4 mA). The reverse function of the input
signal is switched on programmatically by the user.

4) SS — material: stainless steel
SO — material: zinced steel

5) IP65 ingress protection is not guaranteed in case of depressurization of any pneumatic pipe.

6) Not available for executions APIS-2X1-..., APIS-2X2-..., APIS-2X3-....

7) The code is omitted in case of none limit switch.

EXAMPLE OF AN ORDER

Electropneumatic positioner adapted for installation on single-acting actuator with linear movement, in standard
version, with analog input signal 4+20 mA and HART protocol, with position transmitter (4+20 mA), with
connections to brass pipes @8 mm, with manometers in stainless steel execution, with packing gland (g4+10
mm cable), without limit switch, with a mounting kit.

APIS-1X0-D00-RSt-IHE-T20-P4-M2-W1-A1

Mounting kit (for installation of the positioner on actuator type 37 or 38 manufactured by Polna S.A) —
APIS-A0001-SS.

6. TECHNICAL DATA

Input (control) signal (current) analog 4+20 mA in two - wire with Hart protocol
Minimum input voltage at 20 mA 9.5V (475 Q)
Maximum duration of supply dip 20ms
@ (for intrinsically safe versions
the input signal should conform the requirements
acc. to
the annex Exi, point 5.1)
Output signal (position transmitter) analog 4+20mA two - wires
Supply for position transmitter 11+36VDC — applies to standard versions (for

intrinsically safe versions acc. to the annex Exi,
point 5.1)
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Supply pressure
Pneumatic output signal (controlling the actuator)
Own self consumption of air

Air mass stream on positioner output

Range of displacement of actuator piston rod

Operation characteristics of the actuator
Positioner operating mode

Mode of position transmitter

Additional errors

- caused by change of supply pressure

- caused by change of ambient temperature

- from vibrations in the range:
10...60Hz, amplitude < 0.35 mm
60....500Hz, acceleration 5g

Hysteresis

Insensitiveness threshold

Ingress protection of positioner enclosure

Working position:

Mass

7. OPERATING CONDITIONS

10 — APIS-...-IHX-...

140+800 kPa

0+100% of supply pressure

< 0.035 kg/h at supply pressure 140 kPa

< 0.015 kg/h for supply pressure 800 kPa

2 3.25 kg/h at supply pressure 140 kPa

213kg/h at supply pressure 800 kPa

10+100 mm (for single-acting actuators with

linear movement)

80+600 mm (standard version for
double-acting actuators
with linear movement)

0+180° (for actuators with rotational

movement)

linear

normal or reverse

normal or reverse

<0.05%/100kPa

0.1%/10°C — for temperature range
-30°C...+60°C

0.1%/10°C — for temperature range
-40°C +-30°C and +60°C...+85°C

0.25%

<0.4%

<0.1%

IP 65 acc. to EN 60529:2003
any

1.8 kg

Positioner type APIS is intended for operation in the following conditions:

- working medium:

- ambient temperature:

versions with pressure gauges made of acid resistant steel:

versions with pressure gauges made of carbon and
acid resistant steel:
- ambient air humidity
- allowable vibrations
10...60Hz,
60...500Hz,
- working position:

8. TRANSPORT GUIDELINES

The positioner together with equipment listed in the second chapter and the mounting kit with parts specified

air without dust, oil, water,
contaminations aggressive agents, solids
larger than 1.5 pm, relative humidity
ensuring that dew point temperature

is not lower than 10 °C from the ambient
temperature (acc. to EN 60654-2:1999)

-40°C + +85°C
-25°C + +60°C
<95%

acc. To EN 60654-3: 2000; class VH6
amplitude < 0.35 mm

acceleration < 5g

any

by the employer wrapped with a bubble wrap is placed in a cardboard box used as a unit package for the
product. Free space inside the box is filled with bubble wrap, which protects the positioner against the

movement inside it.
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During the transport, the positioners in the above-mentioned package are placed in the bulk shipping box
protecting against damages and weather conditions. Ambient temperature should not exceed -40 + +85°C

during transport.
The positioner in the shipping packaging (bulk shipping box) should be protected against direct impact of

precipitation.
9. INSTRUCTIONS FOR UNPACKING AND STORAGE

The recipient should check the condition of shipping packaging after receiving the consignment. Then the
devices in unit packages should be taken out, unpacked and visually inspected with respect to damages.
Devices should be stored in unit packages in closed rooms. Air in storage place should not contain admixtures
of aggressive vapors and gases.

10. ASSEMBLY MANUAL

10.1. General recommendations

Prior to installation of the positioner on actuator it is necessary to:
- keep positioners in open packaging until their temperature is equal to the room temperature, where they are
to be installed.

- check whether the intended use of the positioner and enclosed mounting kit are suitable for the actuator on
which it should be installed (see technical data sheet of mounting kit of the positioner and plate on the
packaging of enclosed mounting Kkit).

10.2. Assembly of the positioner on actuator 37 and 38 manufactured

by Polna S.A. — version APIS-A1X0-... with mounting kit APIS-
A0001-SS(SO) or P1 and R1 manufactured by Polna S.A. —

version APIS-1X0-... with mounting kit APIS-A0002-SS(SO)

The positioner should be installed on actuator as follows:

a) Remove the positioner from the packaging.

b) Install the ball-and-socket joint on setting lever of the positioner in place corresponding to stroke of the
actuator and tighten M5 nut (see Fig. 5 and 6)

c) Place the coil spring lock washer and flat washer on two M8 screws (part of mounting parts).

d) Screw in two screws, mentioned in the point c, to body of the actuator.

e) Insert positioner's mounting bracket between actuator body and washers located on the M8 screws (bracket has a
special recess for this purpose).

f) Lightly tighten the positioner mounting bracket to actuator.

g) Screw the clamping ring | and Il to the actuator spindle using two M6 screws.

h) Install the M8 nut and flat and coil spring lock washer on extension arm set.

i) Screw extension arm set into clamping ring Ill; then adjust its length and move whole positioner in relation to the
positioner using longitudinal cut-out for fixing screws in a mounting bracket to ensure that lever set (installed later)
is parallel to actuator piston rod. If the extension arm is too long it should be cut to the required length
(see Fig. 5 and 6).

j) Install the M5 nut on spindle assembly.

k) Screw in the lever set into connector of extension arm adjusting the length in such way that after setting
the position of piston rod in half (50%) of the stroke set the setting lever is placed in a horizontal position. If
the lever set is too long it should be cut to the required length.

The connection of lever set with extension arm’s connector, extension arm with clamping ring Il and
mounting bracket with actuator body should be secured by tightening firmly all screws and nuts.
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After coupling the string with extension arm, the movement of the stroke corresponding to full stroke
of the actuator piston rod should be visually distributed in a symmetrical way with respect to the
horizontal position of this lever.

Screw M8 (2 pes) +
normal ang spring washer
Nut M10 + normal

washer
Sat_lever =] 3

Nut MS + Q
normal washer I et

Batt sockel jolnt / :
o SRS i

for string assembiyt é»

Screw M8

E

v i Siiniy

e "
fxd

Y

2

e

String asgembly
Nut M5
Connector unit

Serew M8

{2 pes)

Set lever in horizental position
{in nolf of actuater piston rod)

Clamping ring |

Screw M6
hLOSTEW B

{2 pes.}
Clamping ring Il

Extension orm, sei

Screw ME + normal
and spring washar

{2 pes.)
Axis of giring

agsembly

)

Axis of actuotor siring
rod

Fig. 5. Positioner APIS-1X0-... with mounting kit APIS-A0001-SS(SO) (positioner installed on yoke actuator
type 37 or 38 manufactured by Polna S.A.).

[
MB screw + wgshers: k

aormal ond spring (2 pes.)

Bracket
Nut M8 + (
= quher;mmc A \‘5 I ME scraw
Mot M5 7 pes.) E
Ut MO . . -
+ normal wosher e Clomping ring 1
Setlever . TTITREH
Ball socket joint /@" 3}
for siring cesemb yf -é“ 5
M8 soraw S pssem Set lever in horizontal position
7 pes.) g {in half of actuator piston rod)

M3 nut

o
Fl Serew MB + normal ond

N Spring washer (4 pes.)
&1 Actugtor giston rod

Connector unit
Extension arm, set

Fig. 6. Positioner APIS-1X0-...with mounting kit APIS-A0002-SS(SO) (positioner installed on multi-spring
actuator type P1 or R1 manufactured by Polna S.A).
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10.3. Assembly of the positioner on actuator type P and R
manufactured by Polna S.A. - version APIS-A1X0-... with

mounting kit APIS-A0000-SS(SO)

The positioner should be installed on actuator as follows:

a) Take the positioner out of the packaging.
b) Install the driver on setting lever of the positioner in place corresponding to stroke of the actuator and

tighten the M5 nut (see Fig. 7)

Actuator

110 i 132 L
piston rod

Handle (2 pcs.)
W Clamping ring |
Actuator 1 ™"
Sorumn Actuator
olumn /\ LW T/Sﬁ KW
Nut M8 + normal and &\ ﬂk/_u 7 KJ :‘sost:mbly
spring washer (2 pes.) 7
= ; T
]

Set lever W lil I‘\UGMDMQ ring Il
T Screw M6 + normal and
% w E spring washer (2 pcs.)
e=2} Nut M10
N 1]

+ normal washer

-
N

View ,, W’

Plate assembly I

Spring

Fig. 7. Positioner APIS-1XO0-... with mounting kit APIS-A0000-SS(SO) (positioner installed on column cylinder
type P or R with columns spacing 110 and 132 mm manufactured by Polna S.A.).

216

Actuator
piston rod

Clamping ring |

Handle (2 pecs.)
Actuator

»

Clamping ring |l

Plate
assembly
Screw M6 + normal and

spring washer (2 pcs.)

Actuator

spring washer (4 pcs.)
Driver

W‘@L TW s}

Screw M8 (2 pecs.)

Nut + normal washer

Plate assembly Il

Driver [ /ANy !

Spring
ey

Fig. 8. Positioner APIS-1XO0-... with mounting kit APIS-A0000-SS(SO) (positioner installed on column cylinder
type P or R with columns spacing 216 mm manufactured by Polna S.A.).
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c) Screw in clamping rings to actuator piston rod (clamping ring | and clamping ring Il) with a plate using two
M6 screws enclosed in the mounting parts

ii Plane of plate set should be parallel to a line connecting both axes of the column and actuator
piston rod.

d) Fix the positioner on columns using two handles - see Fig. 7 and 8, showing position of the mounting
bracket taking into account the spacing of the axes of actuator columns.

e) Connect driver with actuator piston rod by inserting it into proper cut out in a plate set - see View W in
Fig. 8. The setting lever should take horizontal position (correct position of the positioner by shifting it on
column of the actuator) in the 50% of stroke position.

f) Tighten all nuts and screws firmly after the adjustment.

Driver should move smoothly in groove of the plate and without any stops. When the driver is
coupled with a plate set movement of the lever corresponding to the full stroke of the actuator piston
1 rod should be visually distributed in a symmetrical way with respect to horizontal position of this
lever.

10.4. Assembly of the positioner on actuator with a control valve with
a rib - compatible with PN-EN 60534-6-1:2001 e.q. on actuator
manufactured by Samson or Arca Regler - version APIS-1X0-...
with a mounting kit APIS-A0003-SS(SO)

The positioner should be installed on the actuator as follows:

a) Remove the positioner from the packaging.

b) Install the driver on the setting lever of the positioner in the place corresponding to stroke of the actuator
and tighten the M5 nut (see Fig. 9)

Bracket __ Actuator piston Clamping ring | Rib of
Rib of et e actuator
rod Cue
actuator (vaive)
(vatve) Clarnping ring 1i
Plate
assembly il

Screw M8 + normal
and spring washer A%§
i[ Screw M6 + normal and spring

washer (2 pces.)

Driver ///,-EJW TW ﬁ} Nut M10 -+ normal washer
= Adjusting lever

Screw M8 (2. pes. k :

L Nut M5 + normal washer

oz
Fig. 9. Positioner APIS-1X0-... with a mounting kit APIS-A0003-SS(SO) (positioner installed on the actuator
with control valve equipped with a rib - conforming EN 60534-6-1:2001 e.g. on actuator manufactured
by Samson or Arca Regler
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c) Screw in clamping rings to actuator piston rod (clamping ring | and clamping ring 1) with a plate set Il using
two M6 screws enclosed in the mounting parts

ii The plane of the plate set Il should be parallel to the line connecting both axes of ribs of the
actuator (valve) and actuator piston rod.

d) Connect the driver with actuator piston rod by inserting it into proper cut out in a plate set Il - see View W in
Fig. 9. Visually, in approximately half (50%) of stroke the setting lever should take horizontal position
(correct position of the positioner by shifting it on rib of actuator matching the given opening in the actuator
mounting bracket with threaded opening of actuator ribs).

e) Tighten the positioner bracket firmly to rib of the actuator with M8 screw enclosed in the mounting parts.

f) Tighten the other nuts and screws firmly.

I, the movement of the lever corresponding to the full stroke of the actuator piston rod should be

Driver in groove of the plate Il should move smoothly. When the driver is coupled with the set of plate
visually distributed in a symmetrical way with respect to the horizontal position of this lever.

10.5. Assembly of the positioner on single or double operating
actuator with rotational movement conforming EN ISO 5211, DIN
3337, VDI/VDE 38450 Namur e.q. on actuator manufactured by
AIR TORQUE, EBRO ARMATUREN, EL-O-MATIC - version APIS-
1X0-... and APIS-2X0-... with a mounting kit APIS-A0050-SS(SO).

The positioner should be installed on the actuator as follows:

a) Remove the positioner from the packaging.

b) Install the coupling connector on the positioner shaft by tightening it lightly with two M5 screws.

Pay attention to support both fixing screws on flat bevel on positioner shaft - see Fig. 10.

) Install the frame to the positioner body and tighten it firmly with four M6 screws - see Fig. 11.

d) Depending on the actuator size you should set the correct height of the bracket by correct shifting of both
parts on openings. Install four M6 screws and tighten it firmly with nuts after the adjustment.

e) Check the direction of actuator shaft movement and position of screws on the coupling connector - Fig. 10.

f) Install both brackets in this position using four M5 screws.

g) Inspect visually whether the axis of the coupling connector matches the actuator axis and whether the bevel
in the bottom part of the connector is located in cut out of the actuator shaft.
Correct the mutual position of the actuator relative to the positioner using a clearance on openings for M5
screws in angle sections.

h) Tighten four M5 screws fixing brackets on the actuator.

i) Move coupling connector closer to the actuator shaft and then lock it on the positioner shaft tightening two
M5 screws firmly.

ii It is recommended to screw in two M5 screws on the coupling connector with thread locking
compound e.g.: Loctite 222 or 243.

j) Remove the clearence between frame and bracket by moving both parts towards each other. This operation
should ensure the maintenance of visual parallelism of the frame tightened to the positioner in relation to a
plane of the positioner from side of its shaft - see Fig. 11.

k) Tighten firmly four M5 nuts locking the brackets with respect to the frame.
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Direction of movement
of actuator shaft

1 — pressure supply

N3sid

*

Direction of movement

of actuater shaft -

L. Positioner shaft

-~ Coupling connector

... Positions of screws
on coupling connectors

Fig. 10. Mounting position of the APIS-1XO0-... and APIS-2X0-... positioner with respect to single-acting or
double-acting actuator with rotational movement.
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Frame

Angle section

Positioner shaft

Scraw M6 ~ 2 pes.
Nut 6 ~ 2 pes. n

Actuator shaft g e Screw M6 - 2 pes.
N f
Bracket " T ] T
Nut M6 - 2 pes.
] Coupling connector
Screw M5 - 4 pes.

Preumatic
actuater

Fig. 11. Assembly of the APIS-1X0-... and APIS-2X0-... positioner with mounting kit APIS-A0050-SS(SO) on

single-acting and double-acting actuator with rotational movement.

10.6. Assembly of the positioner with double action actuator with

linear movement CNOMO or conforming the ISO 6431 e.q.
actuator manufactured by PREMA Kielce, FESTO - version APIS-
2X1-..., APIS-2X2-... with a mounting kit APIS-AXXXX-SS(SO)

The positioner should be installed on actuator as follows:

a)
b)
c)

d)

Install the extension arm with a clamping ring | on piston rod by tightening firmly two M6 screws - Fig. 12.
Install two mounting brackets fixing the position transducer on the actuator.

Install a tip with ball-and-socket joint to the position encoder. Tighten firmly a jam nut on tip with mobile
threaded spindle of the encoder.

Connect the extension arm with a ball-and-socket joint installed on the position transducer.

Adjust the extension arm length to ensure that after the installation of the position transducer on actuator it
will be possible to install a plate as shown in Fig. 12.

A If the extension arm is too long it should be cut to the required length.

e)
f)

Tighten the M8 nut on extension arm.
Install position transducer using two mounting clamping rings to ensure that when the actuator piston rod
is inserted its mobile spindle protrudes at least 3+6 mm from its initial position.
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Mounting Electric
Spring plate bracket (2 pcs.) connector

___________________ E-

Tip with ball / Il o % =23
and socket > \ |
Y i

Jjoint N .
3\ i 1
Actuator 1 \ —‘Q-ﬂ'jl A{q
piston rod FA
Extension ) \ \ \ L] i
arm X ! : LR

i Y
\Bracket (2 pcs.) Screw M4;

Nut M8 + norm

and spring washer
4 L
Screw + normal and Position (4 pes) Electrical
Screw M8 (2 pes) spring wosher (4 pes.) e Actuator  Conie
Counternut
Outrigger Bracket
Clamping
ring |

Fig. 12. Assembly of the APIS-2X1-..., APIS-2X2-... positioner with mounting kit APIS-XXXXX SS(SO)
(positioner mounted externally of the double action linear actuator e.g: CNOMO series or conforming
with ISO 6431 (PREMA KIELCE or FESTO)).

Check whether maximum advance of the actuator piston rod will not cause damage of the position
transducer.

Make a correction of length of mobile spindle of the transducer by screwing/undoing a tip with a

ij ball-and-socket joint from this arm and/or moving the transducer in relation to its mounting clamping
rings. After these operations, the counternut on the tip with mobile spindle of transducer and bolts
fixing the transducer with clamping rings to brackets should be re-tightened.

g) Install the spring plate on the extension arm.
h)  Install positioner e.g.: on the wall or other selected position, using a bracket and two M8 screws enclosed

to the mounting kit.

Distance of the positioner from actuator is limited by length of the electrical cable connecting the
positioner with position encoder

i)  Connect connector of electrical cable connected to a terminal strip of the positioner with socket of position
transducer (tighten a nut located on electrical interface).
j)  Tighten firmly all screws, bolts and nuts.
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10.7. Assembly of the positioner with double acting linear actuator
e.g. CNOMO series or conforming with ISO 6431 (PREMA
KIELCE or FESTO) — version APIS-2X0-.... with a mounting kit

APIS-AXXXX-SS(SO)
a)
|
Nut M10 + normal Nut M5 + normal
washer
e s e Connector unit
AR SRR
:
.
| -
Outrigger < \ —
Ay 3 .
Screw + normal and
spring washer (2 pes) Clamping Bracket Screw M8 + normal and Pneumatic
ring | spring washer (2 pcs) actuator

Fig. 13 Assembly of the APIS-2X0-... with mounting kit APIS-XXXXX-SS(S0O)

Unpack the positioner

Install the adjusting lever on the rotary axis and tight it with a nut.

Install the bracket to the positioner using 4 M8 screws.

Install the string assembly on the set lever corresponding to the stroke of the actuator.

Install the bracket and tight it to the actuator using two screws.

Tight lightly the positioner on the actuator using the bracket from point e.

Tight the clamping ring | and the outrigger with extension arm to the actuator piston rod.

Then adjust the length of the extension arm so that after connect to the connector unit was parallel
as seen on fig 13.

h)  Connect the string assembly with the set lever in 50% of actuators stroke. The set lever must be set
perpendicularly to the actuator piston rod.

eseccze

-~
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10.8. Rules of installation of pneumatic hoses

The pneumatic hoses to supply pressure reducer should be as short as possible. The installed hoses should
not be exposed to mechanical loads.

Avoid bends during laying. Hoses should be blown with the air before connecting them in order to dry
them and to remove the contaminations. It is recommended to use annealed copper pipe & 6x1 or & 8x1.
Supply pressure should be led to pneumatic connector marked with “1”, while cables of output signals marked
with “2” or “3” should be connected with the given chambers of the actuator.

A Pneumatic connectors denoted by P3 and P6 codes do not provide IP65 ingress protection in case
of depressurized pneumatic pipes.

11. USER’S MANUAL

Setting of parameters and configuration of the positioner can be carried out as follows:

- using the positioner keyboard - this method is discussed in details in section 11.3.
- using a computer with the Raport 2 software equipped with proper help tab.

11.1. General information

11.1.1. Control buttons

Three control buttons (Fig. 13) are used for programming the positioner settings:

A - Increase of parameter value or indication of previous parameter;
V - Decrease of parameter value or indication of next parameter;
+! . Confirmation of selection of set parameter.

The buttons A and V have assigned typematic (auto - repeat) function during programming of values of the

parameters. This function allows stepwise increase A or decrease V  of the value of the parameter when the
given button is held for more than 0.6 s. Auto-repeat function acts of 10 times per second.

Positioner menu is presented in the Fig. 14. Buttons A and V are used to select the given menu item.

Execution of the given function requires additional confirmation by Enter (‘—') button.

The parameter is automatically saved and next menu item will be indicated after the setting. The choice of
parameter setting sequence is arbitrary.

Parameters setting can be carried out or repeated any time of operation of the positioner.

The parameters set are saved in the positioner, nonvolatile memory.
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oOOQ)
¢ |ary e

Fig. 14. Keyboard of the APIS positioner.

1. LCD display, alphanumerical;

2. Button A increasing the numerical value of the given parameter or return to the previous function;

3. Button V decreasing numerical value of the given parameter or setting the next function;

4. Button + confirming the value of the selected parameter or confirmation of selection of the given function.

11.1.2. Positioner servicing levels

Communication of the user with microprocessor positioner APIS is carried out at three service levels ( Fig. 14):

o | service level - normal operation mode
o Il service level - transient mode
o I service level — configuration and parameters settings mode

The information on: displacement value PV of piston rod, input (control) signal (current) SP internal
temperature of the positioner PT pressure inside the actuator chamber PP (option) and software version

VER X.XX and manual actuator control mode MANUAL (option) are displayed on the display in the
first service level.

Actual internal temperature of the positioner is displayed periodically (every minute for 1 s) in the top
1 right corner of the display (applies only for SP and PV)

Change of the item presented on the positioner display is sequential by successive pressing the button \Y%

(Fig.14 ) in the following order: PV SP PP PT VER XXX MANUAL or button A in reverse

order.
The switch from the normal operation mode to the transient mode is arbitrary and takes place after pressing

both buttons A and V at the same time. PIN - password for advanced software and configuration functions
of the positioner will appear on the display. (lll service level)
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NORMAL OPERATION MODE TRANSIENT MODE e SETINE i
i —i !_ 1 [™ "CONFIGURATION MODE |
i .
| I
5) |

N A |v d A
5) [ VR XXX PV H—0 2

| Vand A

Za— and
password
confirmation

1),3) available on demand

2) - available only for APIS — 2XX-...

4) - available in standard software (not available on demand)

5) — messages displayed sequentially once at startup

6) — automatic-jump to the PV function after the AUTO function is completed

Fig. 15. Menu of the APIS positioner functions
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Switching to the third service level - the last one, that is setting the parameters and configuration, is allowed

only for authorized persons that is after entering the password during confirmation of PIN function using «
button.

11.2. Positioner functions

Launch the positioner acc. to point 11.3. before starting operation.

11.2.1. I (15!) service level - normal operation mode

- During the normal operation mode it is possible to read the value of displacement of the actuator
piston rod, the value of input signal (control) as well as the internal temperature of the positioner,
pressure in the chamber of the actuator and implemented software version.

11.2.1.1. PV - readout of actual vale of displacement of actuator
piston rod

The following will appear on the display e.g.:

Indicator of correct position Relative value of input

of position transducer N /signal (SP) in [%]

. 25.0

PV o2

J/

Relative value of displacement /
(PV) of actuator piston rod in [%]

This information indicates that the positioner is at the | (15!) service level (normal operation mode).

11.2.1.2. SP - readout of actual value of input (control) signal (current)
o Using button A or V move to SP symbol:

Indicator of correct position Relative value of displacement (PV)

of position transducer o~ 47 of actuator piston rod in [%]

. 25.2

SP 3.0

C ]
Relative value of input /

signal (SP) in [%]

Pressing the button A once results in the return to PV display mode as in sect. (11.2.1.1.). Button
+! remains inactive.
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11.2.1.3. PP - readout of actual pressure in actuator chamber —

i

function available on demand

Using buttons A or V move to PP symbol:

indicator of correct position Relotive volue of displacement (PV)

of displacement transducer o~ #"of actuator piston rod in %]

Relative value of pressure PP /
in actuator chamber [kPa]

Pressing the button A once results in the return to SP display mode as in sect. (11.2.1.2.), while

successive pressing of this button results in the return to PV (11.2.1.1.). . Button +! remains
inactive. Function informing about the pressure in actuator chamber is available only for versions
equipped with pressure sensor.

11.2.1.4. PT - readout of actual internal temperature of the positioner

i

Set the PTsymboI using buttons A or V:

indicator of correct position Relative value of displacement {(PV)

of position transducer ™~ 47 ot actuator piston rod in [%]

Current internal temperature /
of positioner (PT) in ['C]

Pressing the button A once results in the return to PP display mode as in sect. (11.2.1.3.), while
successive pressing of this button results in the return to SP, PV. Button ! remains inactive.

11.2.1.5. VER X.XX — information on software version of the positioner

setthe VER )(.XXsymboI using buttons A orV:

e
N
APIS
VER  2.02
| ——

. Software

version
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VER 2.02 indicates version for double-acting actuators (APIS-ZXX-...), with software no. 02.
or

Device

i name

APIS

VER 102

| —
. Software

version

VER 1.02 indicates version for single-acting actuators (APIS-1 XX-...), with software no. 02.

11.2.1.6. MANUAL — manual control mode for the actuator - function
available on demand

o Using buttons A or V move to IANUAL.

MANUAL

-

Manual control A

of acuator

o) Press the button + ; the following will appear on the display:

Currently implemented function

/wmmucl control of octuctor
i SP i
-~ ) |
t Cg.G J
N e
A S—

\?elct?ve value SP {in % of current range
of control signal)

o Change the position of the actuator piston rod by pressing or holding the button A or V.

The actuator piston rod stops moving when the button A or V is released. When position specified
by the operator is reached — the actuator piston rod remains there until the operator executes another
command. Adjustment functions of the positioner are active during the implementation of the

MANUAL command

H
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O  Press the button + ; the following will appear on the display:

Indicator of correct position Relative value of input

of position transducer o~ /signol (SP) in [%]

. 25.0

PV co.e

N
Relative value of displacement /

(PV) of actuater piston rod in [%]

Completing the MANUAL command results in the return to control in the automatic operation
mode with the external control signal SP.

Pressing the button A once resuilts in the return to VER 1.02 or VER 2.02 display mode
(11.2.1.5), while successive pressing of this button results in the return to PT PP SP PV.
Button ' remains inactive.

11.2.2. Il (2"°) service level - transient mode

11.2.2.1. PIN — Access password for advanced software and
configuration functions of the positioner

For states of the display as in sect. 11.2.1.1. or 11.2.1.2. or 11.2.1.3. 11.2.1.4. or 11.2.1.5 or 11.2.1.6 the user

should press both buttons A and V at the same times to switch from the first to the second service level that is
from the normal operation mode to the transient operation mode. The display will show:

P I N

- @@

Access password for advanced /
software functions and configuration
of the positioner

Such information indicates that the second service level is reached (transient mode).

Moving in the menu in the area of the second level:

- pressing the button A once results in the return to the normal operation mode and displaying
condition as in sect. 11.2.1.1.,

- to switch from the second service level to the third one that is to parameters setting and
configuration mode:

o) Press button + ; the following will appear on the display:
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Currently implemented

- function
)
PL N
—

. Factory password
If factory password has been already changed then it should be set using buttons Aand V.

Confirm the password with a button «'; the following will appear on the display:

Currently implemented

-~ function
'
PI N
0 K
|—

. Information that

password is correct
Information on the approval of the password will disappear from the positioner display. Then the following will
be displayed e.g.:
Indicator of correct setting of Relative value of input signal

postion transducer ™~ i (SP) in [%]

|l g 25.0
>~ ] Third service level

P\/ 85<8 ] indicator

A S
Relative value of displacement /

(PV) of actuator piston rod in [%]

If entered password is incorrect then the device will not switch to the third level and the following will
1 appear on the display e.g.:

Curently implemented

# function

PIN

SoorY

(N—
\ Information about the

password not being accepted
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e.g.
Indicator of correct setting of Relative value of input signal

postion transducer o~ A7 (SPY in [%)

[ 250

PV 2o.e

Relative volue of displocement /
(PV) of actuator piston rod in [%]

Then the user should re-enter the password carrying out the operations mentioned above. The number of
incorrect password entries is unlimited.
Change of the password is possible exclusively in the third service level by means of function

NEW PIN . pPiease refere to procedure described in sect. 11.2.3.22. User should use A and V
buttons for this purpose.

11.2.3. lll (3") service level — confiquration and parameters settings
mode

11.2.3.1. PV - readout of actual value of displacement of actuator
piston rod

The following will appear on the display after entering the correct password as in sect. 11.2.2.1:

Indicator of correct setting of Relative value of Input signal
postion tronsducer N el (SP} in [%]
TN TN
N $ 25.0
e l Third service level
P\/ 85 8 I indicator
\

Relative value of displacement /
(PV) of actuator piston rod in [%]

This function is used to preview the value of piston rod displacement during parameters settings and
configuration process at the third service level.

11.2.3.2. MANUAL — manual control mode for the actuator - function

available on Ill (3™) service level, available on
demand

o Go to MANUAL command using buttons AorV:
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MANUAL

——

Manual control A

of acuator

o Press the button + ; the following will appear on the display:

Currently implemented function

2 —maonual control of actuator
TN

( SP

2350
-/

A—
\Re%ctive volye SP {in % of current ronge
of controt signal)

o Change the position of the actuator piston rod by pressing or holding the button A or V.

The actuator piston rod stops moving when the button A or V is released. When position specified

by the operator is reached — the actuator piston rod remains there until the operator executes another
1 command. Adjustment functions of the positioner are active during the implementation of the

MANUAL command
O  Press the button + ; the following will appear on the display:

Indicator of caorrect position of Relative value of displacement (PV)

position transducer ™~ #" of actuator piston rod in (%]
25.0

N
> Third service level

indicator
PP 10596 J

A
Relative value of pressure (PP) /

in actugtor chomber in [kPa]

11.2.3.3. PP - readout of actual pressure in actuator chamber -

function available on Il (3") service level, available on
demand

o Setthe PP symbol using buttons A or V:
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Indicator of correct position of Relative volue of displacement (PV)
position transducer ™~ 4" 5t actuotor piston rod in [ %]
I ]4,%, 25.0
N IThird service level
PP 105 6 l indicator

. J
Relative value of pressure (PP) /

in actuater chamber in [kPa]

This function is used to preview value of pressure in actuator chamber during parameters settings and
configuration process at the third service level.
This function is available only for versions with pressure sensor (APIS- XXX-...-IHS-...).

11.2.3.4. KP — gain coefficient kp of the PID controller

o Setthe KP symbol using A or V buttons:

K P

| —
Symbol of gain coefficient kp /

of the PID controller

o) Press the button + ; the following will appear on the display:

Currently implemented

- function
KP

2.8

L
\Current value of gain coefficient kp

of the PID controller

o The user should change the value of gain coefficient by pressing and/or holding the button A orv.

Gain coefficient Ti has a high impact on the stable operation of the positioner and it is determined
automatically during the implementation of the AUTO function - see sect. 11.2.3.22.

o) Confirm the set value kp with the button ; the following will appear on the display:
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T
H
H

|

| —
Symbol of integrol action time/

of Pl controlier

11.2.3.5. Ti— integral action time of the PID controller

o  Setthe Tisymbol using buttons A or V:

T

|
Sumbel of integral oction ‘(ime/

of PID controlter

O  Press the button + ; the following will appear on the display:

Currently irnplemented

- function

\Current vahie of integral action time

in [s] of the PID controlier

10 - APIS-..

~IHX-

o The user should change the value of integral action time by pressing and/or holding the button A,

or V.

o Confirm the set value Ti using the button « ; the following will appear on the display:

T d

—
Symbol of derivative action time /

of the PID controller

Integral action time Tiis determined automatically during implementation of the AUTO function -

see sect. 11.2.3.22.

11.2.3.6. Td — derivative action time of the PID controller
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o  Setthe Td symbol using buttons A or V:

T d

(N——
Symbol of derivative oction time /

of the PID controller

o) Press the button <! ; the following will appear on the display:

Curently implemented

function

Md

0.04

-
\Current value of derivative action

time in [s] of the PID controller

o  The user should change the value of derivative action time of the controller by pressing and/or
holding the button A, orV.
o Confirm the set value Td with button « ; the following will appear on the display:

RAMP

| N —
Symbol of movement speed Sett'\ng/

function for actuator piston

Derivative action time Td is determined automatically during the implementation of the AUTO
function — see sect. 11.2.3.22.

11.2.3.7. RAMP - speed of actuator piston rod

o  Setthe RAMP command using buttons A or V:
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RAMP

| —
Symbol of movement speed semng/

function for actuator piston

o Press the button « ; the following will appear on the display:

Currently implemented

- function

\\The time in [s] required for actuator

piston red to make 10% of stroke
of the input signal {SF)

o  The user should set the required value of the RAMP coefficient by pressing and/or holding the
button A or V.
o Confirm the set value RAMP using the button « ; the following will appear on the display:

STROKE

-
Automatic determination of stroke /

of actuator piston rod

Speed of movement of actuator piston rod RAMP is determined automatically during
1 implementation of the AUTO function — see sect. 11.2.3.22.

11.2.3.8. STROKE — automatic determination of stroke of piston rod of
the actuator

o  Setthe STROKE function using buttons A or V

STROKE

| N
Automatic determination of stroke /

of actuator piston rod
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o Press the button ! ; the following will appear on the display

Indicator of correct position of Currently implemented
position transducer N -~ function

B ' Sfro

~ ‘ Direction of movement

J of actuator piston rod
f— e/
Symbol of initial \P1 volue (in % of cllowable range of displacement
position of position transducer

Then determination of the range of movement of piston rod of the actuator in automatic mode will start. This
process lasts from several to several dozens of seconds.

Actuator piston rod is ejected (inserted) during implementation of this operation and the following will
appear on the display:

Indicator of correct position of P2~P1 (relative value — in % of allowable

position transducer ~ e range of potentiometer)

[ [
m 14 -570

AN ] Direction of movement
of actuator piston rod

N \—
Symbol of end 7 \P‘Z value (in % of dllowable range of displacement
position of position transducer)

The following text will be displayed on the positioner display when automatic determination of movement stroke
for the actuator piston rod is completed.

SP L0

| ——
Setting of minimum value /

of current control signal

The range of movement of actuator piston rod is determined automatically during the implementation
1 of the AUTO function — see sect. 11.2.3.22.

11.2.3.9. SP LO - setting of minimum value of current control signal

o setthe SP LO function using buttons A or V:
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SP L0

| —
Setting of minimum value /

of current control signal

o) Press the button + ; the following will appear on the display:

Indicator of input range Currently implemented function
for current signal (0...20,5mA) ~ -~
] ] SPL
A— A—
Symbol of input / \ C1 value (in % of range of input
current signal current signal)

o) Set the required value of minimum current signal (usually 4.000 mA) from the current DC source to
the terminals 1 and 2 (see Fig. 17).

- Change of the value of minimum current signal is visible on the display of the positioner in the bottom
row at the LCD display. The positioners are delivered from the factory with minimum value of current
control signal set to (4.000 mA).

o Press the button ‘—'; the following will appear on the display:

SP HI

| —
Setting maximum value of ad

current control signal

11.2.3.10. SP HI - setting the maximum value of current control signal

o Set the SP Hl function using buttons A or V:

SP HI

|
Setting maximum value of /

current contral signal

o) Press the button + ; the following will appear on the display:
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37
indicator_of input range Currently implemented function
of current signal (0...20,5mA) ™~ ol
L] SPH
R—
Symbol of upper value of / \ C2 value (in % of range
of DC current signal)

input of current signal
Set the required value of maximum current signal (usually 20.000 mA) from the DC current source
to the terminals 1 and 2 (see fig. 17).

Change in the value of maximum current signal is visible on the display of the positioner in the bottom
row at LCD display. The positioners are delivered from the factory with minimum value of current

control signal set to (20.000 mA).

H

o) Confirm the new SP HI value with the button < ; the following will appear on the display:

d o un

|
Piston rod displacement /
to the first bumper

11.2.3.11. DOWN - displacement of actuator piston rod to the first

bumper
Set the dOUN function using buttons A or V:

[¢]

d o un

-
Piston rod displacement /
to the first bumper

Press the button + ; the following will appear on the display:

Currently implemented

Indicator of setting of
™~ -~ function

position transducer

[¢]

Direction of movernent
of actuator piston rod

Symbol of position .~ \Position value (in % of oliowoble range of
displacement of position transducer)

of the piston rod
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doun command results in unloading of chamber of the pneumatic actuator and causes the

movement of the piston rod to the first bumper which is called conventionally as doun. When this position
is reached — the actuator piston rod remains there until the operator executes other command.

o Press the button ‘—'; the following will appear on the display:

ur

| —
Displacement of the /
piston rod towards second bumper

Ending of doun command resuits in restarting of the positioner in on-line control mode, that is in

normal automatic operation mode of the actuator.

11.2.3.12. UP - displacement of the actuator piston rod to the second
bumper

o  Setthe UP function using buttons A or V:

Uupr

-
Displacement of the /
piston rod towards second bumper

o) Press the button + ; the following will appear on the display:

indicator of setting of Currenily implemented

o~ ~ function

] 14 UP
~.

position transducer

[ Conventional direction of movement

of actuator piston rod

A N— f—
Symbol of bumper ¥ \Position value { in % dllowable range of
position of the piston rod displacement of position transducer)

UP command results in loading the chamber of the pneumatic actuator and causes the movement

of the piston rod to the second bumper position called conventionally as UP. When this position is
reached — the actuator piston rod remains there until the operator executes other command.

o) Press the button «'; the following will appear on the display:
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MANUAL

—

Manual control el

of acuator

Ending of UP command resuits in restarting the positioner in on-line control mode, that is in normal
operation mode of the positioner.

11.2.3.13. MANUAL - manual control mode for the actuator
o set the MANUAL function using buttons A orV:

MANUAL

| —

Manual control e

of acuator

o Press the button + ; the following will appear on the display:

Currently implemented function

/'-momcl control of octuctor

m
[ SP '

. 250

N e

A—
\Qelct?ve value SP {in % of current range

of centrol signal)

o Change the position of the actuator piston rod by pressing or holding the button A or V.

The actuator piston rod stops moving when the button A or V is released. When position specified
by the operator is reached — the actuator piston rod remains there until the operator executes another
command. Adjustment functions of the positioner are active during the implementation of the

MANUAL command.

H

O  Press the button ; the following will appear on the display:

REV IN
revers input signal _*

of positioner
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Ending the MANUAL command results in the return to control in the automatic operation mode
with the external control signal SP.

11.2.3.14. REV IN — reverse of the input signal

o set the REV IN function using buttons A orV:

REV IN

| ——

revers input signal _*

of positioner

o) Press the button + ; the following will appear on the display:

\\ information aboul deaclivated

reverse of input signal

If the user does not intend to activate the reverse of the input signal, then he/she should press the button L

If the user intends to activate the reverse of the input signal, then he/she should press the button VorA
once; then the following will appear on the display:

Currently implemented

function

rIn

On

——
" Information about activated

reverse of input signal

o Confirm the activation of the reverse of the input signal with the button « ; then the following will
appear on the display:

REV 0OUT

~ @@
Reverse of output signal

of position transmitter

By default (factory) function of reverse of input signal is deactivated (OFF) .
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11.2.3.15. REV OUT - reverse of the output signal from the position
transmitter

o Setthe REV OUT function using buttons A or V:

REV 0OUT

| —
Reverse of output signal /

of position transmitter

o) Press the button + ; the following will appear on the display:

Currentiy implemented

- function
7N
{/ Oy
e

™. Information about deactivated
reverse of outpul signdl
from pisitional transducer

If the user does not intend to activate the reverse of the output signal from the position transmitter, then he/she

should press the button L
If the user intends to activate the reverse of the output signal from the position transmitter then he/she should

press the button V or A once; then the following will appear on the display:

Currently imples

\ Information ebout octivated

revers of output signal from
position transmitter

o) Confirm the activation of the reverse of the output signal from the position transmitter with the
button ; then the following will appear on the display:

- for executions APIS-1XX-...:

LIMIT L

\ Software limitation of bottom
position of piston rod
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- for executions APIS-2XX-...

PRESS. A

"> Offset pressure in the chamber A
of the actuator

The function of the reverse of the output signal from position transmitter is factory deactivated (OFF)
for both versions.

11.2.3.16. PRESS. A - offset pressure of chamber A of the actuator
(chamber connected with connector ,,2”
positioner)

This function is not available for APIS=1XX-.... executions. Drawing facilitating identification of
chamber A of the actuator is presented in the Fig.16.

o set the PRESS. A function using buttons AoV

PRESS, A

- @@
"~ Offset pressure in the chamber A

of the actuator
o) Press the button + ; the following will appear on the display:

Currently implemented

-l function
[
Pr. A
10.0
-/

\Current value in [%] of offset pressure of actuator

supply, by which control pressure of chamber A
of the actuator will be increased
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Fig. 16. Identification of support chambers of double-acting actuators
a) with linear movement with single-acting piston rod
b) with linear movement with double-acting piston rod
c) with rotational movement

o Observe the pressure on a pressure gauge connected to connector ,,2” of the positioner while

pressing and/or holding button A or V. The value of this pressure should fall into the range
30 - 70 % of the supply pressure of the positioner.

o Confirm the set value Pr. A pressing the button « ; the following will appear on the display:

PRESS. b

\ Offset pressure in B chamber
of the actuator

Offset pressure of chamber A of the actuator PRESS. A is determined automatically during the
1 implementation of the AUTO function — see sect. 11.2.3.22.

11.2.3.17. PRESS. b. — offset pressure of chamber b of the actuator
(chamber connected with connector ,,3”
positioner)
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This function is not available for APIS=1XX-.... executions. Drawing facilitating identification of
chamber b of the actuator is presented on the Fig. 16.

o Setthe PRESS. b function using buttons A or V

PRESS. b

\ Offset pressure in B chamber
of the actuator

O  Press the button + ; the following will appear on the display:

Currently implemented

- function
/)
Pr. b
2.0
—/

\Current value in [%] of offset pressure of actuator

supply, by which control pressure of chamber b
of the actuator will be increased

o Observe the pressure on a pressure gauge connected to the connector ,,3” of the positioner while

pressing and/or holding button A or V. The value of this pressure should fall into the range
30 - 70 % of the supply pressure of the positioner.

o) Confirm the set value PI. b with the button < ; the following will appear on the display:

LIMIT L

\ Software limitation of bottom

position of piston rod

Supporting pressure of chamber b of the actuator PRESS.b is determined automatically during
the implementation of the function AUTO — see sect. 11.2.3.22.

11.2.3.18. LIMIT L — set by software the lower limit of piston rod
position

o set the LIMIT L function using buttons A orV:



45 10 — APIS-...-IHX-...

LIMIT L

\ Software limitation of bottom

position of piston rod

o Press the button + ; the following will appear on the display:

Currently implemented

~ function
/G
LLO
0.0
-/

\Actucl limitation in [%] of bottom
position of actuator piston rod

o Enter the required value in [%] of the lower limit of the actuator piston movement limitation range by
pressing and/or holding A or V button.
o) Confirm the set value LLO with the button  + ; the following will appear on the display:

LIMIT H

\ Software limitation of upper position
of piston rod

By default, the limitation of the bottom range of position of piston rod of the actuator is set to 0%. The
1 LIMIT L function does not work when the CLAMP L function is activated at the same time.

11.2.3.19. LIMIT H — set by software the upper limit of piston rod
position

o set the LIMIT H function using buttons A orV:

LIMIT H

"\ Software limitation of upper position
of piston rod

O  Press the button + ; the following will appear on the display:
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Currently implemented

o function
Y
f LHI
L AR
N

\\Actuol limitation in [%] of upper position
of actuator piston rod position

o Enter the required value in [%] of the upper limit of the actuator piston position by pressing and/or

holding A or V button.
o Confirm the set value LHI with the button « ; the following will appear on the display:

CLAMP L

\Seoling of valve (flap) seat in the first
bumper position of actuator piston rod

By default limitation for upper range of position of actuator piston rod is set to 100%. The LIMIT H
function does not work when the CLAMP Hfunction is activated at the same time.

11.2.3.20. CLAMP L - clamping of valve (flap) seat in the first bumper
position of the actuator piston rod

o set the CLAMP L function using buttons A orV:

CLAMP L

-
\Sealing of valve (flap) seat in the first
bumper position of actuator piston rod

o) Press the button ‘—'; the following will appear on the display:

Currently implemented

ol function
TN
CLL
OFF
R

\ Information about deoctivated sealing of valve

{flap) in the first bumper position
of the actuotor piston rod
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If the user does not intend to activate valve (flap) clamping function in the first bumper position of the actuator

piston rod then he/she should press the button L
If the user intends to activate valve (flap) clamping function in the first bumper position of the actuator piston

rod then he/she should press the button V' or A once; then the following will appear on the display:

Currently implemented

~ function
N
CLL
Un
e S

\ Information about activating seadling of valve

(flap) seot In the first bumper position
of the actuator piston rod

o) Confirm the activation of valve (flap) seat clamping function in the first bumper position of actuator
piston rod by pressing the button « ; the following will appear on the display:

CLAMP H

"> Sedling of valve (flap) in the second bumper
position of actuator piston rod

Clamping of valve (flap) seat in the first bumper position of the actuator piston rod is factory set as
switched off (OFF)

11.2.3.21. CLAMP H - clamping of valve (flap) seat in the second
bumper position of the actuator piston rod

o set the CLAMP' H function using buttons A orV:

CLAMP H

- @@
\Seoling of valve (flap) in the second bumper
position of actuator piston rod

o) Press the button + ; the following will appear on the display:
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Currently implemented

- function
Y
CLH
OFF
—

\ infermation about deactivating sealing of valve

(flop) szot in the second bumper position
of actuator piston rod

If the user does not intend to activate the valve (flap) clamping function in the second bumper position of the

actuator piston rod then he/she should press the button «
If the user intends to activate the valve (flap) clamping function in the second bumper position of the actuator

piston rod then he/she should press the button V or A once; then the following will appear on the display:

Currently implemented

cLH

\ information obout activating sealing of valve

{flap) seot in the second bumper position
of the actuator piston rod

o) Confirm the activation of valve (flap) seat clamping function in the second bumper position of
actuator piston rod by pressing the button « ; the following will appear on the display:

AU T O

| S —

< Automatic tunning

of positioner parameters

Clamping of valve (flap) seat in the second extreme position of the actuator piston rod is factory set as
switched off (OFF)

11.2.3.22. AUTO - automatic tuning of positioner settings

o Setthe AUTO function using buttons A or V

AU TDO

| S

“*~_ Automatic tunning

of positioner parameters

o) Press the button «'; the following will appear on the display:
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Actually implemented

~ function
[
AUrO
S ur E
|
N Query ?

Are you sure ?

o) If the positioner automatic tuning function is to performed, press the button .
Automatic tuning procedure for positioner will start.
i Because of several movements (in/out) of the actuator piston rod during performing of the

AUTO function, the user should be particularly careful.

Selection of control pressures for actuator chambers (PRESS. A and PRESS. b) applies
only to APIS-2XX-....

Duration of the function AUTO depends on volume of actuator chambers and changes from 30 sec.
to several minutes.

Ending of the automatic tuning algorithm of parameters of the positioner is signaled by the text on the display:

Indicator of correct setting of Relative volue of input signal

postion transducer ~ ~ (SP) in [%]
T N

N <_3’\8\‘50

PV o5, 8) service level

Indicator of the third

Relative value of displacement /
{PV) of actuator piston rod in [%]

The above information indicates the top of the third service level.

If the automatic tuning function of the positioner should be skipped, then the user should press the
button A or V, which results in the exit from the AUTO function and switching to the CLAMP H
or NEW PIN function, respectively.

NEW PIN

|

“~_ Entering new password

(PIN)

11.2.3.23. NEW PIN - entering a new numerical password (PIN)

o set the NEW PIN function using buttons AoV
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NEW PIN

| S —

“*_ Entering new password

(PIN)

o) Press the button + ; the following will appear on the display:

Currently implemented

- function
—

“*_Current value of password

(0—factory pin)

o  The numerical values of new password (according to the wish of the user) should be set by pressing

and/or holding the button A, or V.

Factory set value for PIN - 0. Maximum number of characters - 4.

Press the button < after entering the new PIN; the following will appear on the display:

E n d

—

\ Ending of setting parameters

and configuration of the positioner

11.2.3.24. END - the end of settings of the parameters and
configuration of the positioner

o Set the END function using buttons AoV

E n d

—

\ Ending of setting parameters

and configuration of the positioner

The user should press the button +! to finish entering parameters and configuration of the positioner; then the

following will appear on the display e.g.:
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indicator of correct setting of Relotive value of input signal

postion transducer o~ A7 (sPY in [%]
/ \ TN

| 25.0

PV 252

Refative value of displacement /
(PV) of actuctor piston rod in [%]

This information indicates the | (15!) service level (normal operation mode) of the positioner.

The user should press the button V' to continue setting the parameters and configuration of the positioner ;
then the following will appear on the display e.g.:

indicator of correct setting of Relative volue of input signal

postion transducer T~ ol {(sP) in [%]
LI % 25.0
A Indicator of the third
P\/ 85 8 I service level

\ J
Relative volue of displacement /

{PV) of actuator piston rod in {%]

The above information indicates that we are at the top of the third service level.

11.3. Starting positioner - actuator assembly

Do not rub plastic components of the positioner in hazardous areas during works related to

the positioner due to the possibility of accumulation of static charges.

a) Positioner APIS-1XO0-... installed on the actuator acc. to point 10.2...10.4. should be connected with the
measuring system acc. to the diagram presented in Fig. 17.
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1N
/

—

EPLISENS® D

JUE"
ASRD

iy | K%

~ @& )

T—positioner

2—pneumatic actuator

3-=DC voltage supply source
4—pressure relief valve
S—miliammeter

6-DC current source 4...20mA

5

4...20mA DC

FaEn e En
BE

12..24 VDC

— >
mA

any polorizotionN

Fig. 17. Diagram of measuring circuit for starting APIS-1X0-... positioner (single-acting membrane actuator)

y
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- Positioner APIS-1X0-... and APIS-2XO0-... installed on the actuator acc. to sect. 10.5. should be connected
acc. to the diagram presented in Fig. 18.

|
|
e

1—positioner E
2—pneumatic actuator
3-DC voltage supply source ' '
4—pressure relief valve
S—miliammeter

6—DC current source 4...20mA

Note: N
Pneumatic connection between the actuator
and connector ,,3" of the positioner

is avaliable only for APIS-2X0-...

L..20mA DBC

—) 12..24 VDC

(n)

any poLarizum

Fig. 18. Diagram of wiring for launching APIS-1X0-... and APIS-2X0-... positioners single/double-acting rotary
actuator)

- Positioner APIS-2X1-... and APIS-2X2-... installed on the actuator acc. to sect. 10.6. should be wired acc. to
the diagram presented in Fig. 19.
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i\

n:‘1|

I
il

- @PLlSENS'

Any polarization

/— 1-positioner

2-pneumatic actuator
3-DC voltage supply source
E:\l 4~—pressure relief valve
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! 6-DC current source 4...20mA

Fig. 19. Diagram of wiring circuit for launching AP1S-2X1-... and APIS-2X2-... positioner (linear double-acting
actuator)
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2-pneumatic actuator

3-DC voltage supply source
4-pressure relief valve
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Fig. 20. Diagram of wiring circuit for APIS-2X0-... positioner (linear double-acting actuator)
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b) Apply input signal with value 8 + 0.5 mA from the DC current source. After that, it will appear on the display
e.g. following sequence:

- @
Device S~
information R

Device

name
[
APIS

A —
. Software
version
Indicatar of correct seiting of Relative value of input signal
postion transducer ™~ (5P) in (%]

Relotive value of displocement /
(PV) of actuctor piston rod in [%]

This information indicates that the positioner is at the | (15!) service level (normal operation mode).

c) Set the supply pressure for an actuator to e.g. 140 kPa using the pressure controller.

d) Then switch to the second service level. For this purpose, press the buttons A and V at the same time. The
display will show:

P I N

| —

Access password for advanced /
software functions and configuration
of the positioner

o) Press the button + ; the following will appear on the display:

Currently implemented

~ function
/o)
—

“_ Factory password
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If the factory password has been already changed then it should be set using buttons A and V.

o Confirm the password with a button « ; the following will appear on the display:

Currently implemented

function

< Information that

password is correct

Above texts will disappear from the positioner display after approx. 1 s. Then the following will be displayed
e.g.:

Iindicator of correct setting of Relutive value of input signal

postion transducer o~ (SP) in [%]

Indicator of the third

service level

Relative volue of displocement /
(PV} of actuctor piston rod in [%]

The above information indicates that we are at the third service level of the positioner (parameters setting
and configuration mode).

o the user should move to the following text on the display by pressing and/or holding the button A ,

oV

AUTDO

| N ———

. Automatic tunning

of positioner parameters

o) Press the button + ; the following will appear on the display:

Actually implemented

~ function
/)
AUMO
Sur E
|
AN Query ?

Are you sure ?

o) Press the button + :
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Wait for ending the operation of the automatic tuning of for the positioner.
After completion of automatic tuning of positioner parameters, the following will appear:

Indicator of correct setting of Relative value of input signal
ostion transducer o~ SP) in [%
> 2 (sP) i (7]

] J‘%'\S\S.O

PV cS.e

indicator of the third

service level

Relative value of displacement /
(PV) of actuator piston rod in [%)]

o) Press the button A once; the following will appear on the display:

E n d

—

\ Ending of setting parameters

and configuration of the positioner

o) Press the button + ; the following will appear on the display:

indicator of correct setting of Relative value of input signal

postion transducer o~ ~7 (sPY in [%]

[ 258

PV eoe

| N——
Relative value of displacement /

(PV) of actuator piston rod in [%]

The above information indicates that we are at the first service level of the positioner.

e) Current programming device item 6 — e.g.: Fig. 17 decrease input signal to 4 + 0.01 mA; The following will
appear on the display e.g.:

indicator of correct position Relative value of input
of position transducer o~ /signol (sP) in [%]
i 3 0.0

Relative volue of displucement /
(PV) of actuator piston rod in [%]

Relative value of displacement of actuator piston rod on the display should be equal to 0 + 0.4%.
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f) Check operation of the positioner by changing input signal in the range 4....20 mA. It should include
smoothness of operation and lack of stops and vibrations. If this condition is not fulfilled then the user should

adequately correct the parameters of the PID controller that is parameters kp, TI Td and additionally

RAM P parameter.

In the case of executions APIS-ZXX- .s, the PRESS A and PRESS B parameters

should also be corrected accordingly.

11.4. Electrical connections of the positioner

Electrical wiring diagram in the Fig. 21a)...e) (depending on version of the positioner).

Unused electrical gland during normal operation should be replaced with blanking component (plug)

A enclosed to the positioner.

11.4.1. Electrical wiring diagram of positioner for the executions

with build-in (internal) displacement transducer applies

for executions APIS-XXO0-....

Analog DC current signal
4..20 mA

For intrinsically safe versions
input parameters acc. to the
Exi annex section 5.1 of the
user's manual

For intrinsically safe versions
the output circuit acc. to the
Exi annex, 5.1 section of

the user's manual

For standard versions voltage
supply unit 11...36 VDC

Analog output signal
(from position transducer)
- 4..20 mA (any polarization)

Example of connection of a communicator for
communication using HART transmission

Analog DC current signal
4..20 mA

For intrinsically safe versions
input parameters acc. to the
Exi annex section 5.1 of the
user's manual

For intrinsically safe versions
the output circuit acc. to the
Exi annex, 5.1 section of
the user’'s manual

For standard versions voltage
supply unit 11...36 VDC

Analog output signal
(from position transducer)
4..20 mA (any polarization)

Fig. 21a. Electrical wiring diagram of the positioner’s version with build-in displacement (position)

transducer

11.4.2 Electrical wiring connections of the positioner for execution

with external displacement transducer (applies for

executions APIS-XX1-..., APIS-XX2-..., APIS-XX4-...)
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In case of executions of positioner with external position transducer it is strongly recommended to carry out the
electrical connections accordingly to the following rules:

a) The only one terminal of the shield of the cable of the displacement transducer must be connected
with terminal #2 of the positioner as in Figures 21b, c, d, e;

b)  If the shield of the cable of potentiometer is connected galvanically to potentiometer’s case (Fig.
21c) then the
potentiometers case should not be grounded (in order to disrupt current loop).

c) If the second terminal of the shield of the cable is separated from potentiometer’s case (Fig. 21b)
then it is recommended to connect positioner's and potentiometer’'s cases by means of external
wire.

In remaining cases (Fig. 21d, e) the electrical connection between both cases is ensured by the
common grounding.

Example of connection of a communicator for
ication using HART ssic

Positioner case Positioner case

i Anglog DC current signal
1+ 4.20 mA

1 Andlog DC current signal
+ 4..20 mA

250R<R<5009

For safe versions For intrinsically safe versions
input parumefer! acc to
y Exi annex 5.1 section of the

user's manual

—\_ Casing of the displacement
l— f\ transducer

O | input parameters occ to
Exi annex 5.1 section of the
user’s manual
shield

== Casing of the displacement
green L— —i transducer

For intrinsically safe
versions w{pul

2 | parameters acc. to thel

Exi annex section 5.2

of the user's manual

For inirinsh:u"{ safe
versions output

0 | parameters ace. to the

Exi onnex section 5.2

of the user's manual

Extemal displacement
transducer type TEX,TX:
WX from Novotechnk

Extemal displacement
transducer type TEX,TX:
LWX from Novotechni

L___—

For intrinsically safe versions

the output circuit acc. tn tﬂe
0 Exi annex, 51 section
the user's manual

For intrinsically sofe versions
(he wwul clgc{.ut a?u to the
S —

the users manual

51 [71[61[51 =131z
b ] e L

Make this

For standard versions voltage
supply unit 11...36VDC

M-
<+
)
©
™~
-
_Eé’ Analog output signal For standard versions voltage

(position transducer) supply unit 11...36 VDC
4..20 mA
(any polarization)

@b

Andlog output signal
(position transducer)
4..20 mA

...20 m,
Extemd grounding (any polarization)

terminal

Fig. 21b Wiring position for executions with an external displacement transducer if:
- The shield of the potentiometer cable is disconnected from the case of the potentiometer;
- The displacement transducer and positioner are galvanically isolated. Please note that in this case is
necessary to connect both cases by means of an external wire



20 mA

safe versions

green !

N—C |

Andlog output signal
(position transducer)
4..20 mA

(any 'Eolarimiioﬂ)

Positioner case
Analog DC current signal
————— 0o
0
user's manual
shield

N White l‘j_I_
e () I |—

N

npul parume(ers acc to
Exi annex 5.1 section of the

61

Casing of the displacement
transducer
For intrinsicall safe

External displacement
transducer type LWH
from Novotechnik

versions output
parameters acc. to thel
Exi annex section 5.2

For intrinsically safe versions
the output circuit acc. to the
Exi annex, 5.1 section of

the user's manual

For standard versions voltage
supply unit 11...36 VDC

of the user's manual

L Positioner case
1= 2509R<5002
7
shield
]
white lr— —i_
~ ;O_H_PL
o \geen [ |

Example of connection of a

10 — APIS-...

communicator for

communication using HART transmission

terminal

N —]
O

Analog output signal
(position transducer)

(any ';dwizoﬁon)

Analog DC current signal
20 mA

For intrinsically safe versions
input parameters acc to

Exi annex 5.1 section of the

user's manual

N brown V) !

LV )

Casing of the displacement
' transducer
For i

-IHX-...

External displacement
transducer type LWH
from Novotechnik

For intrinsically safe versions
the output circuit acc. to the
Exi annex, §.1 section
the user's manual

For stadard version voltage
supply unit 11..36 VDC

Fig. 21c Wiring of positioner for the executions with an external displacement transducer if:
- The shield of the potentiometer cable is galvanically connected with the case of potentiometer;
- The potentiometer and positioner cases are electrically separated

Positioner case

Andlog DC current signal
20 mA

safe versions

For
input parameters acc to
Exi annex 5.1 section of the

user's manual

transducer

Extenal displacement

Casing of the displacement

For mlnns1cull, safe
versi
acc. to thel

Il LWX from

For intrinsically safe versions
the output circuit acc. to the
Exi annex, section

the user's manual

Analog output signal
(position transducer)

For standard version voltage
supply unit 11...36 VDC

(ony'i;olurization)

e TEX, D2

Exi annex section 5.2
of the user's manual

Example of connection of a communicator for
communication using HART transmission

Positioner case

2502¢R<5002

Andlog DC current signal
20 mA

For In|rins|cu||( safe versions

input parameters acc to

Exi annex 5.1 section of the
user's manual

transducer

External displacement

insically safe
versions the output
parameters acc. to the
Exi annex 5.2 section
of the user's manual

Casing of the displacement

For intrinsically safe
versions oulpu{
acc. to the

Andlog output signal
(position transducer)

.20 m
(any polarization)

LWX from Novotechnik

For intrinsically safe versions

the output circuit acc. to the

Exi annex, 5.1 section of
the user's manual

For standard version voltage
supply unit 11...36 VDC

Fig. 21d Wiring of positioner for the executions with an external displacement transducer if:
- The shield of the potentiometer cable is galvanically disconnected with the case of potentiometer;
- The potentiometer and positioner cases are electrically separated

ansducer type TEX,TX2

Exi annex section 5.2
of the user's manual
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Example of connection of a communicator for
communication using HART transmission

Positioner case L Positioner case
Analog DC current signal Eis Analog DC current signal
b4 4.20 mA i by 20 mA
i 2509<R<5002
i safe versions For intrinsically safe versions
0 mpu( parameters acc to L input pamme(ers acc to
™ | Exi annex 51 section of the J | Exi onnex 5.1 section of the
user's manual ! user's manual
ﬁh'dd Casing of the displacement : shidd Casing of the displacement
white el i— transducer white l— ] -i— tronsducer
uo_r—q—rl_ / For Dy ego | | \io_f—\_ﬁl_ For Tnsaly sfe
green [ | 1" Extemal displacement versions output | green [ | U External displacement versions oufput
LO—J—O—!— transducer type LWH pélraneters ace. to5!}2|e i \_0_0_0_4_ transducer type LWH pw'ameters acc. to the
b [ | from Novotechnik xi annex section 5. i b (o] | from Novotechnik || Exi annex sfd“’“ 52
M—‘—‘—‘—H = of the user's manual i \—o—\Ql—_/J of the user's manual
For intrinsically safe versions | For intrinsically safe versions
the output circuit acc. to the | the output circuit acc. to the
0| Exi annex, 5.1 section of 0| Exi annex, 3.1 section of
the user’s manual ! the user's manual
o) | o
ocog adput il |, BANEA WSS s ' ooy ot s [F Sondord i vl
(posﬂm trunsduoer) : (position transducer)
4..20 m,
(my po{aﬂzutlcn) External ground (any polarization)
terminal

Fig. 21 e Wiring diagram of the positioner for executions with an external displacement transducer if:
- The shield of the cable is galvanically connected with the case of potentiometer;
- The potentiometer and positioner cases are electrically connected and grounded

11.5. Operation

Correctly installed positioner and set for operation does not require any servicing during operation except the
periodic maintenance. The condition for correct operation is proper preparation of supply air in accordance with
the requirement given in the section 7.

11.6. Disassembly of the positioner

If it is necessary to dismount the positioner:

a) Reduce the supply pressure to zero;

b) Shutdown the current input signal (control);

c) Disconnect electrical conductors of the input signal and pneumatic conductors of supply pressure and
output from the positioner, secure pneumatic tips of the positioner against the contamination

d) Undo fixing screws and remove the positioner with support from the actuator or structural component, on
which the positioner was installed (applies to APIS-1X0-... with mounting kit APIS-A0001-SS(SO) and
APIS-A0002-SS(SO)

e) Disassemble from the actuator:
- extension arm set with clamping rings (applies to APIS-1X0-... with mounting kit APIS-A0001-SS(SO)
and APIS-A0002-SS(SQ))
- board set with clamping rings (applies to APIS-1X0-... with mounting kit APIS-A0000-SS(SO) and
APIS-A0003-SS(SO)
- support (applies to APIS-1X0-... and APIS-2X0-... with mounting kit APIS-A0050-SS(SO))
- two supports, linear displacement transducer, extension arm and clamping ring (applies to APIS-2X1-...
version with mounting kit APIS-2X1-AXXXX-SS(SO)).
f) Components disassembled in point e) should be fixed to the positioner in a way preventing loosening them
further storage and possible packaging of the positioner for shipment should conform the requirements
given in chapter 8 and 9.
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12. MAINTENANCE

Check tightness of the pneumatic hoses every six months or more often and tighten nuts on the connectors.
Detected leaks should be immediately eliminated. The user should maintain periodic inspections of filtering

equipment located in the supply line of the positioner to ensure adequate cleanness of working medium.

13. DAMAGES AND REPAIRS

Table 2 Troubleshooting
No. Damage Causes of damage Removal method

1 Incorrect indications of | Supply reducer damaged or shutdown | Damage outside the positioner
the supply pressure Defective pressure gauge
gauge Replace pressure gauge

2 Incorrect indications of | Defective pressure gauge Replace pressure gauge
the output pressure
gauge

3 No indications on the Source of input signal damaged or Damage outside the positioner.

positioner display

shutdown
Input signal cables damaged.
Input signal below 3.2 mA

Replace cables.

Damage outside the positioner

4 The positioner does
not respond to
changes of input signal

QOutput pressure equal
to zero

Damaged connection or no
connection between electropneumatic
converter or displacement transducer
and electronic controller.

Leak between body of the positioner
and input chamber of actuator or
electropneumatic converter.

Replace damaged connector or
connect correctly.

Remove leaks

5 Actuator does not
respond to changes of
output pressure from
the positioner

Cable connecting positioner with
actuator damaged or crushed.

Actuator or valve seized,

Replace the cable.

Damage outside the positioner

6 Unstable operation of
the actuator (vibrations
of actuator piston rod)

Too high gain coefficient kp value, too
low value of integral action time Ti,

leaky actuator

Decrease gain coefficient kp of
the controller (see sec.
11.2.3.4), increase integral
action time of the controller
(see sec. 11.2.3.5)

Damage outside the positioner.

7. Too slow displacement | Too high value of time constant Decrease value of time
of the actuator piston RAMP of actuator piston rod. constant RAMP of actuator
rod piston rod (see point 11.2.3.7)
Too high pressure in chamber A orb | Decrease value PRESS A (see
or both chambers of the actuator sec. 11.2.3.16), PRESS b (see
sec. 11.2.3.17)
8. Too quick Too low value of time constant RAMP | Increase value of time constant

displacement of the
actuator piston rod

of actuator piston rod.

Too low pressure in chamber A or b
or both chambers of the actuator.

RAMP of actuator piston rod
(see sec. 11.2.3.7)

Increase value PRESS A (see
sec. 11.2.3.16), PRESS b (see
sec. 11.2.3.17)

A

All repairs should be carried out by the manufacturer or authorized service. The manufacturer
shall not be responsible for safety and correct operation of the product in case of repairs
carried out by the third parties.
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14. SPARE PARTS

Table 3 List of spare parts

Iltem No. acc. to Drawing no. (Ordering Notes
the Fig. 22. Part name code)
1 Electropneumatic converter APIS-H001-100 Applies to APIS-XXX-...-RSt-
APIS-B121-110 Applies to: APIS-1X0-...-RSt-
APIS-B121-100 Applies to: APIS-2X0-...-RSt-
2 Electronic unit APIS-B122-210 Applies to: APIS-1X4...-RSt-
Applies to: APIS-2X1-...-RSt-
APIS-B122-200 ... and APIS-2X2-...--RSt-...
APIS-B121-300 Applies to: APIS-2X3-...-RSt-
5 Pr(fjssu][e tgaLllgsl - hkousiing M40T-2,5-NPT1/8”: Applies to: A!D'\:I?:XXX-...-RSt-
made of steel, black, glass 0-1MPa
pane
Pressure gauge - housing M40T-2,5-NPT1/8"; | Applies to: APIS-XXX-...-RSt-
4 made of acid resistant steel,
0-1MPa .-M2-..
glass pane
Pressure gauge made of acid RCh 40-3rm, rear central Applies to: APIS-XXX-...RSt-
5 : connector, range 0...1
resistant steel, glass pane MPa ...-M3...
. Applies to APIS-XXX-...-RSt-
6 Sealing APIS-H001-200  versions
Not visible on Fig. 22, applies
Linear displacement to APIS-2X1-...-RSt-... Please
7 eaconf/’;ft‘: © APIS-H002-... provide stroke and diameter
of actuator piston rod during
ordering
. Applies to APIS-XXX-...-RSt-
8 Sealing ON 145x3  versions

Fig. 22. Positioner type APIS. Location of the spare parts
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