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1-1 Safety Instructions

These safety instructions are intended to prevent hazardous situations and/or equipment damage. These
instructions indicate the level of potential hazard with the labels of “Caution,” “Warning” or “Danger.” They
are all important notes for safety and must be followed in addition to International Standards (IEC) Note 1), and
other safety regulations.
Note 1) IEC 60079-0 : 2007 EN 60079-0 : 2009 EN 13463-1 : 2009
IEC 60079-11 : 2006 EN 60079-11 : 2007 EN 13463-5 : 2010
IEC 60079-26 : 2004 EN 60079-26 : 2004

H Caution indicates a hazard with a low level of risk which, if not avoided, could result in minor
A CaUtlon or moderate injury.

H Warning indicates a hazard with a medium level of risk which, if not avoided, could result in
A Warn | ng death or serious injury.

Danger indicates a hazard with a high level of risk which, if not avoided, will result in death or
A Danger serious injury.

A Warning

1. The compatibility of the product is the responsibility of the person who designs the equipment or decides
its specifications.
Since the product specified here is used under various operating conditions, its compatibility with specific
equipment must be decided by the person who designs the equipment or decides its specifications based on
necessary analysis and test results. The expected performance and safety assurance of the equipment will be the
responsibility of the person who has determined its compatibility with the product. This person should also
continuously review all specifications of the product referring to its latest catalogue information, with a view to giving
due consideration to any possibility of equipment failure when configuring the equipment.

2. Only personnel with appropriate training should operate machinery and equipment. The product specified
here may become unsafe if handled incorrectly.
The assembly, operation and maintenance of machines or equipment including our products must be performed by
an operator who is appropriately trained and experienced.

3. Do not service or attempt to remove product and machinery/equipment until safety is confirmed.
1. The inspection and maintenance of machinery/equipment should only be performed after measures to prevent
falling or runaway of the driven objects have been confirmed.
2. When the product is to be removed, confirm that the safety measures as mentioned above are implemented and
the power from any appropriate source is cut, and read and understand the specific product precautions of all
relevant products carefully.
3. Before machinery/equipment is restarted, take measures to prevent unexpected operation and malfunction.

4. Contact TRIAC beforehand and take special consideration of safety measures if the product is to be used in
any of the following conditions.
1. Conditions and environments outside of the given specifications, or use outdoors or in a place exposed to direct
sunlight.
2. Installation on equipment in conjunction with atomic energy, railways, air navigation, space, shipping, vehicles,
military, medical treatment, combustion and recreation, or equipment in contact with food and beverages,
emergency stop circuits, clutch and brake circuits in press applications, safety equipment or other applications
unsuitable for the standard specifications described in the product catalogue.
3. An application which could have negative effects on people, property, or animals requiring special safety
analysis.
4. Use in an interlock circuit, which requires the provision of double interlock for possible failure by using a
mechanical protective function, and periodical checks to confirm proper operation.

I’I A-T Controls, Inc. 5 September 8, 2021
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1-2 Safety Instructions

A Caution

1. The product is provided for use in manufacturing industries.
The product herein described is basically provided for peaceful use in manufacturing industries. If considering using
the product in other industries consult TRIAC beforehand and exchange specifications or a contract if necessary. If
anything is unclear, contact your nearest sales branch.

Limited warranty and Disclaimer/Compliance Requirements
The product used is subject to the following “Limited warranty and Disclaimer” and “Compliance Requirements”.
Read and accept them before using the product.

Limited warranty and Disclaimer

1. The warranty period of the product is 1 year in service or 1.5 years after the product is delivered. Note 2)
Also, the product may have specified durability, running distance or replacement parts. Please consult your nearest
sales branch.

2. For any failure or damage reported within the warranty period which is clearly our responsibility, a
replacement product or necessary parts will be provided. This limited warranty applies only to our product
independently, and not to any other damage incurred due to the failure of the product.

3. Prior to using TRIAC products, please read and understand the warranty terms and disclaimers noted in
the specified catalogue for the particular products.

Note 2) Vacuum pads are excluded from this 1 year warranty.
A vacuum pad is a consumable part, so it is warranted for a year after it is delivered.
Also, even within the warranty period, the wear of a product due to the use of the vacuum pad or failure due to the
Deterioration of rubber materials are not covered by the limited warranty.

Compliance Requirements

1. The use of TRIAC products with production equipment for the manufacture of weapons of mass
destruction (WMD) or any other weapon is strictly prohibited.

2. The exports of TRIAC products or technology from one country to another are governed by the relevant
security laws and regulations of the countries involved in the transaction. Prior to the shipment of a TRIAC
product to another country, assure that all local rules governing that export are known and followed.

I’I A-T Controls, Inc. 6 September 8, 2021
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1-3 Precautions

Be sure to read before handling.

AWarnlng

. Do not operate the positioner outside the specified range as this may cause problems. (Refer to the
specifications.)

2. Design the system to include a safety circuit to avoid the risk of danger should the positioner suffer
failure.

3. Be sure that exterior lead-in wiring to the terminal box is based on the guidelines for explosion-
protection of manufactory electric equipment when being used as a flame proof, explosion proof
construction.

4. Do not remove terminal cover in a hazardous location while the power is on.

5. Covers for the terminal and body should be in place while operating.

6. When using as an intrinsically safe explosion-proof product, do not wire in a hazardous location
while the power is on.

A Caution

1. Do not touch the actuator or valve's oscillating section when supply pressure has been added, as
this is dangerous.

2. Make sure fingers do not get caught when mounting and aligning the cam.
Cut off the pressure supply and always release the compressed air inside the positioner and actuator before
performing this work.

3. Always use with the body cover unit mounted.
Moreover, the positioner may not meet degrees of protection IP66 depending on the body cover mounting
conditions. In order to meet degrees of protection IP66, tighten threads using the proper tightening torques
(2.8 t0 3.0 N-m).

4. Always flush the pipe's inside before piping to ensure foreign objects such as machining chips do
not enter the positioner.

5. The actuator opening may become unstable when using the booster relay.

6. Always use a ground connection to prevent noise from the input current and to prevent damage
because of static electricity.

7. Use the pressure reading on the supplied pressure gauge as an indication.

8. The supplied pressure gauge's needle will malfunction if the pressure supply to the internal
mechanism or positioner freezes. Ensure that the pressure gauge's internal parts do not freeze if
using the pressure gauge in an operating environment with an ambient temperature of less than 0°C.

A Caution

1. Assemble, operate and maintain the positioners after reading the operation manual tho-roughly and
understanding the content.

Operation

For users

I’l AT Controls, Inc. 7 September 8, 2021
www.atcontrols.com IOM8039 Rev 01




r AN"
R’Ha SS3 Explosion Proof Smart Digital Positioner

CONTROLS

Installation & Maintenance Manual

1-4 Precautions

Be sure to read before handling.

A Caution

1. Avoid excessive vibration or impact to the positioner body and any excessive force to the armature, as
these actions may cause damage to the product. Handle carefully while transporting and operating.

2. If being used in a place where vibration occurs, using a binding band is recommended to prevent
broken wires because of the vibration.

3. When exposed to possible moisture invasion, please take the necessary measures. For example, if the
positioner is left onsite for long periods, a plug should be put in the piping port and a body cover unit
fitted to avoid water penetration.

Take measures to avoid dew condensation inside the positioner if exposed to high temperature and humidity.
Take enough measures against condensation especially when packing for export.
4. Keep magnetic field off the positioner, as this affects its characteristics.

Handling

Air Supply

A Caution

1. Use only dehumidified and dust extracted clean compressed air as the air supply.

2. Use only dehumidified and dust extracted clean compressed clean air as the positioner contains extra
fine orifices such as restrictor and nozzle.
Do not use a lubricator.

3. Do not use compressed air containing chemicals, organic solvents, salinity or corrosive gases, as this
may cause malfunction.

4. When operating below the freezing point, protect the positioner from freezing.

A Caution

1. Do not operate in locations with an atmosphere of corrosive gases, chemicals, sea water, or where
these substances will adhere to the regulator.

2. Do not operate out of the indicated operation temperature range as this may cause damage to
electronic parts and seal materials to deteriorate.

3. Do not operate in locations where excessive vibration or impact occurs.

4. If the body cover is being installed in a place where the body cover is exposed to direct sunlight, the
use of a standard body cover without the LCD window is recommended.

Operating Environment

I’I A-T Controls, Inc. 8 September 8, 2021
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1-5 Precautions

Be sure to read before handling.

AWarning

1. After installation, repair or disassembly, connect compressed air and conduct tests
to confirm appropriate function and leakage.
Do not use the positioner when noise from the bleeder sounds louder compared with the initial
state, or when it does not operate normally. If these occur, check immediately if assembled and
mounted correctly.
Never modify electrical construction to maintain explosion-proof construction.

Maintenance

AWarning-Potential electrostatic charging hazard

1. The non-metallic parts incorporated in the enclosure of this equipment may
generate an ignition capable level of electrostatic charge. Therefore particularly
when it used for applications that specifically require Group IIC, EPL Ga
equipment, the equipment shall not be installed in a location where the external
conditions are conductive to the build-up of electrostatic charge on such surfaces.
Additionally, the equipment shall only be cleaned with a damp cloth.

2. The enclosure contains aluminum and is considered to present a potential risk of
ignition by impact or friction. Care must be taken during installation and use to
prevent impact or friction. Particularly, it must not be used for applications that
specifically require EPL Ga equipment.

A Caution

1. The insulation between an intrinsically safe circuit and a frame of the equipment is
not capable of withstanding a 500V dielectric strength test as defined in CI1.6.3.12 of
EN 60079-11:2007. This shall be taken into account during installation.

2. The earthing of enclosure is necessary to maintain Intrinsic Safety because the
insulation between an intrinsically safe circuit and a frame of the equipment is not
capable of withstanding a 500V dielectric strength test. There are two earthing
points on the equipment. One is provided as an internal earthing point inside rear
cover of the equipment for attaching of a cable screen. The other is provided as an
external earthing point on the left side of the enclosure. Their cross-sectional areas
should be capable of carrying the maximum possible current of the
equipment.(Generally, an insulated wire having a cross-sectional area of at least
4mm? is recommended) The cable should be fitted with a spilt ring lock washer to
minimize the risk of self-loosening and is of suitable construction for securing of
conductors of cross sections up to 4mm?.

/’, AT Controls, Inc. 9 September 8, 2021
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2. Overview of Structure

This product consists of the following parts.

* Electronic card comprised of microprocessor, HART modem and LCD
* Potentiometer for position feedback

* Pilot valve, torque motor, pressure gauge and block

MO, Mode Button 13 Positioner Body

1 LCD 7
2 Gauge Block 8 ENT, Button 14 Positioner Cover
3 Supply Air Gauge 9 Ground 15 Button Cover
4 Out 1 Gauge 10 Blind Plug (or cable gland)
5 A UP, Up Button 11 Cable Gland (or blind plug)
6 V¥ DN, Down Button 12 Air Venting Hole
I’l A-T Controls, Inc. 10 September 8, 2021
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3. Specifications
Input signal 4-20mA @ 24 VDC
Min. / Max. current 3.6 mA / 50mA

Voltage drop
(impedance)

Communication HART / Profibus PA / Foundation Fieldbus

Linear type: 5 - 130mm *
Rotary type: 25 - 120°

Supply air pressure 1.4 - 7.0 bar (20 - 100 psi)
Output pressure range 0 - 100% of supply air

80 ¢/min = 4.8 Nm3/h = 2.8 scfm (Sup = 1.4 bar)
233 #/min = 14 Nm?®h = 8.2 scfm (Sup = 6 bar)

8.7 VDC (435Q @ 20mA)

Operating angle/ stroke

Air flow capacity

Air consumption 2.8 ¢/min = 0.17 Nm3/h = 0.1 scfm (Sup = 1.4 ~ 6 bar)

Characteristic Linearity < +0.3% F.S Sensitivity_. < 0.2%FS

Hysteresis < 0.2% F.S Repeatability < 0.2% F.S
Operating characteristic Linear, EQ%, Quick open, User set (17 points)
LCD display 4-digit
Response speed 1-1000 (Min. 1, Max. 1000)
Scan time 2ms
Shut-off value 0-10%

Valve action Direct acting (DA) / reverse acting (RA)
Operating temperature -30°C ~ +75°C(-22 ~ +176°F)
Pneumatic connections Rc 1/4 or NPT 1/4 NPT 1/4
Electrical connections G 1/2, NPT 1/2 or M20 x 1.5 NPT 1/2

Explosion proof / protection

class ATEX / IECEXx-certified explosion proof Ex d IIC T6, IP66

Aluminum die-cast / powder-
painted

Weight 2.8 kg 6.5 kg
* For more than 200mm stroke on request

Body material / painting Stainless steel 316

I’l AT Controls, Inc. 11 September 8, 2021
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With Communication

Communication - HART PROFIBUS Foundation
Fieldbus
Input signal / Bus 420 mA @ 24 VDC 9-32VDC
voltage
Min. / Max. Current 3.6 mA / 50mA -
Current Consumption - 15 mA 16 mA
Voltage drop 8.9VDC 9.4 VDC )
(impedance) (4450 @ 20mA) | (470Q @ 20mA)

3.1. Specifications for Profibus PA Communication

. PROFIBUS Profile for Process Control Devices
Profiles .
Version 3.02
1 Al Function Block
1 AO Function Block
Block types 2 DI Function Block
1 Transducer Block
1 Physical Block
Physical layer In compliance with IEC 61158-2
Transmission rate 31.25 kbit/s
Supply voltage Bus-powered : 9 ~ 32 VDC
Max. permissible voltage 35VDC
Power consumption 15 mA
Physical device tag SSPA
PNO ID number 0x0E19
Bus address Between 0 and 126, default bus address 126
Certification No. Z01802
Revision 1.0;SW/FW:01.00;HW:01.00
GSD PWGXO0E19.GSD, File Version: 5.0
pa139710.gsd
/’, AT Controls, Inc. 12 September 8, 2021
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3.2. Specifications for Fieldbus Communication

Specification Foundation ™ Fieldbus Version 2.0
Physical layer Model 113,121 (IEC 61158-2)
Transmission rate 31.25 kbit/s

Supply voltage Bus-powered : 9 ~ 32 VDC

2 Al Function Block

1 AO Function Block
Block types 2 DI Function Block

1 Transducer Block

1 Physical Block

Max. execution time AO block: 31.25 milliseconds

Supply voltage Power feed from the fieldbus: 9 ~ 32 VDC
Max. permissible voltage | 36 VDC

Power consumption 16 mA

Certificate FF Conformance Test ITK 6.1.1

Device name PG-SS Positioner

Dev. ID 0003460001 _PG-SS_XXXXXXXX

Unit address Between 10 and 27, default address 247
Class LM profile 32L, 31PS

The PG-SS positioner is not delivered in an aligned state. To adjust
the operating range and control parameters, an automatic
configuration must be run on the unit. Otherwise, the transducer
block remains in out-of-service mode.

Self-diagnostics for the PG-SS Positioner hardware and software,
valve diagnostics with enhanced alarm handling

Factory default

Diagnostic functions

I’l AT Controls, Inc. 13 September 8, 2021
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4. Descriptions on Nameplate

* Model No.: shows the model number and options

* Input Signal: 4 — 20mA input signal with 2-wire

= Supply Air Pressure: 20~101 psi (1.4~7 bar)

*» Ambient Temp.: operating ambient temperate range

-+ Serial No. / Date: shows the serial number and the production date.

- Protection class: shows the explosion proof classifications and approvals.
-+ Certificate No: shows the certification number.

5. Principle of Operation

! PRESSURE |
4~20mA i | ‘ REGULATOR I
||

X Py W ELECTRONIC PILOT PILOT
O O | CcolL DIAPHRAGM VALVE UNIT

DN ENT | \

I’ 1
2 JULY @ |
‘_%—I—@‘
OUTPUT SIGNAL | SENSOR

4 ~20mA

ALARM LIMITS

Min. - Max.
MICRO SWITCHES

!
- SWITCH 1, 2 l oUTH J I
| ouT2

If 4-20 mA input signal is supplied, the micro-processor compares input signal with position feedback and sends
control signal to the I/P converting module. Pneumatic signal from the I/P converting module operates the valve
and the valve stays at the desired position.

I’l AT Controls, Inc. 14 September 8, 2021
www.atcontrols.com IOM8039 Rev 01
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6. Descriptions of LCD display and Buttons

Installation & Maintenance Manual

ON

Display of input or output
Main parameters

mA, % display mode
Operation of HART

A Up button

V¥ Down button

Mode button

Enter button

@QEOEEEE

Press "Mode" button for 5 seconds * Quick auto-calibration
Press "Up(A )" button for 5 seconds * GROP-gain adjustment
Press "Down(¥ )" button for 5 seconds * Span adjustment
Press "Enter" button * Ambient temperature (°C)
(1) Display of input or output * mA, %
. MODE < RUN < DISP < MAN — MON « AUTO
(2) Main parameters
L. LocKoTESToPARM 1
@) Display mode + Selection of mMA, % or in reverse way with values shown
(Ex. Reverse : 20% shown — 80% shown)
(#) HART communication * HART communication
® Up(A) + UP button
(6) Down (V) + DOWN button
+ Selection of running mode
() MO (Mode) g
+ Selection of parameter group or parameter
ENT(Enter) + Save of setting values
I’, AT Controls, Inc. 15 September 8, 2021
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CONTROLS

7. Installation

Be sure to install the air filter regulator before the positioner and check if a supply air
pressure is enough to move the valve.

Installation & Maintenance Manual

7.1. Mounting onto Linear Actuator

7.1.1. Installation of Follower Guide

(D) Follower guide
(2 Clamp plate
(3) Screws(M6)

(@) Valve yoke

(5) Valve stem

7.1.2. Installation of Feedback Lever and Mounting Bracket

Mounting bracket for SS2L positioner is designed to support IEC 60534-6-1.

(1) Mounting bracket
(2) Screws(M8)

(3) Feedback lever

(4) SS3L positioner

(5) Feedback pin

I’l AT Controls, Inc. 16 September 8, 2021
www.atcontrols.com IOM8039 Rev 01
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7.1.3. Mounting onto Cast Yoke or Pillar Yoke

Installation & Maintenance Manual

< Pillar yoke type >

< Cast yoke type >

(1) Cast yoke

(2) Mounting bracket

(3) Screws(M8)
() U-bolts
() Pillar yoke
NS
[GedDRURUNDS;T)
7.1.4. Mounting onto Other Kind of Cast Yoke
< Cast yoke type > < Pillar yoke type >
(1) Cast yoke

(2) Mounting bracket
(3) Screws(M8)
@) U-bolts

() Pillar yoke

/’, AT Controls, Inc. 17

September 8, 2021
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7.1.5. Mounting on Diaphragm Actuator

Installation & Maintenance Manual

‘U bolts for pillar
mounied actuators
! Mounting on yoke ,”
. with plane surface f

| Center bolt for yoke
/ mounted actuators

! Feedback pin /
guide lever I
f Cm P9
/ { 1

[
Feedback pin I
[}

Mounting to linear actuators to IEC 60534 6-1

A Type
12 20 30

Feedback Lever

Feedback Levers

"A" type: 8 ~ 30mm stroke
"B" type: 8 ~ 70mm stroke
"C" type: 8 ~ 130mm stroke
"D" type: 80 ~ 200mm stroke

7.1.6. Installation of Feedback Pin Follower Guide

/’, AT Controls, Inc.

September 8, 2021
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7.1.7. Standard Installation

:
3
Actuator Stroke

e

-

Actuator

883 Positioner

&
— 4? /“‘
7

\x

® ©

Q @® G

>

Supply air directly to the actuator, adjust the air filter regulator and set air when the valve

reaches to 50% stroke.
Install the feedback pin at around 30% higher point of the stroke indicated on the feedback lever

than the required stroke of the control valve and fix with a screw tightly. For example,

Control valve stroke Stroke indicated on feedback lever
15mm 20mm
20mm 25mm
30mm 40mm

Install the feedback lever horizontally at 50% stroke position.

If the feedback lever is not installed horizontally, move the mounting bracket up and down little by
little so that it can be positioned horizontally.

Fix the mounting bracket with screws (M8).

Connect air lines between the SS2L positioner and the actuator and supply air to the positioner
and perform auto-calibration by pushing Mode button for 5 seconds.

The operating angle from 0% to 100% stroke should be within the range of £30°. In case of the
over-range of 30°, move the valve stem pin to left or right and make the SS2L positioner stay
within the operating angle of +30°.

Make sure that the SS3L positioner works within the operating range of +30°. See the
below pictures. Otherwise, the error message of ‘MONT’ appears on LCD and the auto-
calibration process fails. Take action as advised in the above (7) and get the SS3L
positioner feedback lever positioned horizontally at 12mA (50%).

/’, AT Controls, Inc. 19 September 8, 2021
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) =
o O
\Linear : max. 60°
o @O
N

<Maximum operating ange : 60°>

) O
AN
<Indicator position at 0% (100%)> <Indicator position at 100% (0%)>
7.2. Mounting onto Rotary Actuator
7.2.1. NAMUR mounting standard (VDI/VDE 3835, IEC 60534-6-2).
=
@

(1) SS3R positioner (@) Multi-size bracket (3 Rotary pneumatic actuator

I’l AT Controls, Inc. 20 September 8, 2021
www.atcontrols.com IOM8039 Rev 01
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(@ Assemble the multi-size bracket to the SS3R positioner with 4 pcs M6 screw. The multi-size bracket is
assembled for 80x30x20mm as standard at the factory. If you have other size bracket, see 7.2.4 Re-
assembling Multi-size Bracket according to Rotary Actuator’.
(® Mount the SS3R positioner onto the rotary pneumatic actuator with 4 pcs M5 screw.
(© Connect air lines between the SS3R positioner and the rotary pneumatic actuator.
(@ Perform auto-calibration by pushing MODE button for 5 seconds.

bottom. See the below pictures. Otherwise, the error message of ‘MONT’ appears on
LCD and the auto-calibration process fails.

=

O O
Rotary : max. 100°

2 Make sure that the SS3R positioner works within the operating range indicated on the

O O

<Maximum operating angle : 100°>

© O ® O
<Indicator position at 0% (or 100%)> <Indicator position at 100% (0%)>
I’l AT Controls, Inc. 21 September 8, 2021
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7.2.2. Mounting with Fork Lever Type
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(1) SS3R positioner

7.2.3. Position of Fork Lever

(2) Multi-size bracket
(4) Fork lever (5) Positioner feedback lever

(3) Rotary pneumatic actuator

\\ <«— Start

45°
\

) }(— 50% (12mA)
/

45°
<«— End

/\ <«— End
45°
8 \
§ J 3 }(— 50% (12mA)
‘ /

B 45
\/ <«— Start

O

|
|
1
1

Clockwise movement

/’, AT Controls, Inc.

Counter-clockwise Movement

September 8, 2021
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7.2.4. Re-assembling Multi-size Bracket according to Rotary Actuator

SS3 Explosion Proof Smart Digital Positioner

Installation & Maintenance Manual

L H L
(mm) | (mm) (mm)
80 20 130
80 30 130
80 50 130

A

/’, AT Controls, Inc.

Check L and H on the actuator and re-assemble the multi-size bracket to fit your actuator mounting

configuration.

23

September 8, 2021

www.atcontrols.com

IOM8039 Rev 01



®
y |
AP SS3 Explosion Proof Smart Digital Positioner

CONTROLS
8. Air Connections

Installation & Maintenance Manual

(2) Supply air should not contain water, oil or moisture.
(3) It is recommended to set a supply air pressure 10% higher than the actual operating
pressure of the actuator.

: (1) Be sure to install the air filter regulator before the positioner.

8.1. SS3L (linear type)

Direct Acting (DA) Reverse Acting (RA)

As the input signal increases,
Valve stem moves upwards

Actuator | RA

As the input signal increases,
Valve stem moves upwards

Actuator | RA

As the input signal increases,
Valve stem moves upwards

As the input signal increases,
Valve stem moves downwards INBUT £

Actuator : DA

As the input signal increases,
Valve stem moves downwards

Actuator : DA

As the input signal increases,
Valve stem moves downwards NPT -

8.2. SS3R (rotary type)

Spring Return Double Acting Double Acting
]
Actuator : RA
ouT i) joutz2
(===
]
NPUT 12 INPUT *5
o t sup t sup
OUT2 must be plugged
As the input signal increases, As the input signal increases, As the input signal increases,
Actuator shaft rotates counter-clockwise Actuator shaft rotates counter-clockwise Actuator shaft rotates clockwise
Spring Return Double Acting
Reverse Acting Out1 : piped, Out2 : plugged Qut1 : piped to Actuator port A, Out2 ; piped to Actuator port B
Direct Acting Out1 : plugged, Out2 : piped Qut1 : piped to Actuator port B, Out2 : piped o Actuator port A
/’, AT Controls, Inc. 24 September 8, 2021
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9. Electrical Connections

c (1) Be sure to supply the rated voltage and current stated on this manual. Otherwise, it may cause a

serious damage or malfunctions.
(2) Check polarity of + and — exactly and connect wires.
(3) When it is necessary to open the positioner cover at a humid place, more attention is required. It
may cause a serious damage or malfunctions.
The smart valve SS3 positioner is certified to ATEX / IECEx explosion proof Ex d IIC T6. Take
extra care when handling the positioner as explosion proof equipment. To use as Ex d IIC T6:
Pressure-proof packing: As shown below in the chart, use “Cable gland”
Metal piping: Attach the sealant fitting bracket near the cable port

T T = Alarm limit 2
/ tl % (24VDQ) 1 +  4-20mA Input signal
P L] |of® c 2 = 4-20mA Input
[ 2 NC Micro switch 2(SPDT) 3 G
,. 0 g o round
,./ 4 +  4-20mA Output signal
f 5 - 4-20mA Output signal
/" 0| a l Output signal(24vDC) 11 +  Alarm limit 1
| E T 12 | - Alarm limit1
\ [ |op 0 nout sionali20mA/ 28900) 14 + Alarm limit 2
\ 0 | g put signalt~20m 15 - Alarm limit 2
\
\ o 11 Micro switch 1 NO
\ Communication
\ 12 Micro switch 1 NC
L
2 ¢ ; -
0 |ofa NC Micro switch 1(6PDT) 13 Micro switch 1 COM
AN ole "o 14 Micro switch 2 NO
L Lj & Mo it 1 15 Micro switch 2 NC
— = (24VDQ) 16 Micro switch 2 COM
/’, AT Controls, Inc. 25 September 8, 2021
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9.2. Measuring Output Signal

9.2.1. With mA loop calibrator

O 5 = = (@]
mA Calibrator 1000
O 49 =
750 Position Transmitter Specifications
650 f-=-=-p----- ‘/ Output signal 4 — 20mA, 2-wire
9.2.2. With multi-meter 500 :
Power supply 12-30VDC
O 5 = —+ 250 E Output current limit 30mADC
mA Tester /
O 4 < _I'—=, ! Linearity +0.75% F.S
12~30VDC o ' -
10‘ 20 30 VDC Operating temperature -20 ~ +80°C
12VDC 24 VDC (NOR\)

Transmitter Load Limitation

Zero and span of position feedback (4-20mA output signal) are set automatically during
auto-calibration process.

9.3. Earthing

The SS3 positioner provides the internal earthing and the external earthing as shown below. Note that the SS3
positioner should be earthed for a safe usage and operation.

Internal earthing

External earthing

I’l AT Controls, Inc. 26 September 8, 2021
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9.4. Wiring of 24VDC Software Alarm Limits
105% AL2H

N Alarm Limit 2

90% AL2L
i Load e

| =- 10% ALTH

Load Alarm Limit 1
J 0% AL1L

™

1
S
@
g |
[*]
30
(L

|

1

Alarm Limit Factory Setting

A 24VDC should be supplied for software limit switches.

9.5. HART Connection

Note that wires for HART communication should be connected to terminals No. 1 and No. 2
together with wires for input signals. For reference, there is no distinction in + and —
between HART wires.

>

9.6. Profibus PA / Fieldbus Connection

Make sure of + and — when connecting wires.

>

I’l AT Controls, Inc. 27 September 8, 2021
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9.7. Wiring SPDT Micro Switches

...................... o Micro Switch Specifications

E" Micro switch(SPDT) “E Type SPDT

E é Rating code 10.1A @ 250 VAC

“\_I___ . ___I___ _____"' Operating temperature -25 ~ +85°C
olojojojolo

11 12 13 14 15 16
NONC C NONC C

—_

Switchl Switch2

b) Turn the red cam until it touches the limit switch, and then push up.

c) Do the same procedure with the blue cam, but push the blue cam up to move, and down to secure.
- Upper switch 1: No. 11, 12, 13

- Lower switch 2: No. 14, 15, 16

I’l AT Controls, Inc. 28 September 8, 2021
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10. Quick Auto-Calibration

10.1. Quick Auto-Calibration

Installation & Maintenance Manual

Supply 4-20mA input signal and push the MODE button for 5 seconds, the auto-calibration process will start.

In case of a reverse acting actuator, RA is displayed and a countdown

begins.
0P MO o
RA 5—4—-3—-2—-1-END—RUN t libration i leted
-.’ '.- r.’ DA —4—-3-2-1— — (auto-calibration is completed)
'-- --,’ “ ON ENT
i @ @ In case of a direct acting actuator, DA is displayed and a countdown
—»begins.
>

(D) It may take a longer time according to sizes of the control valve and the actuator. Generally, it will
take 2 — 3 minutes with the standard size valve and actuator.

(@ If“MONT” is shown with the linear type SS2L positioner during an auto-calibration process, please
make sure that the feedback lever is positioned horizontally at 50% open or close (See 11.4.6).
Otherwise, please mount the SS2L positioner again.

- In case of the linear type SS2L positioner, “VALP / POSP” is shown as below. Please choose
either VALP or POSP within 6 seconds by pushing the UP/DN button. Otherwise, “VALP” is set
as standard.

The pin is
installed on the
SS2L positioner

The pin is
installed on the
valve stem

. Lever pin
Lever pin p

VALP (VALVE PIN) POSP ( POSITIONER PIN)

A Note that if there is a difference between a selection of “VALP” or “POSP” and an
actual installation of pin, it may cause a poor linearity.

10.2. Checking the Ambient Temperature

uprP MO
@ @ Keep pushing ENTER button, an ambient temperature surrounding the
- iy h . .
1 ON  ENT positioned will appear. Note that this ambient temperature appears only
L -1J|C) @ | while pushing ENTER button.
I’, AT Controls, Inc. 29 September 8, 2021
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11. Description of Parameters Flow
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11.1. Diagram of Parameters

Normal RUN Mode

!

> Push MODE
RUN || DISP [*+— | MAN |*—| MON |<— | AUTO |<—| PARM | «— | TEST |<— | LOCK [+—
¥ ¥ ¥ ¥ ¥ { $
PVPR o MSET CHEK TUNE INPU TEST ON
4 ¢ ¢ ! | $
SVMA [ma MILE REST R/DA MONT OFF
¥ ¥ 4
PV-R |% STEN L/EQ
¥ $
coLD SPAN
4
ZERO
§
PID
ALAM [=| LCD
r 4
AL |—> ED | = | CTMD
ICAL SPLT o1 =
' ' § ¢ ¢
FCAL ouT DEAD CNLT SNSH
3 3 4 ¢
PEEJ_BF?r EOPN GNLT | = | SENS
: CTRL Parameter grop $ 3

Note that the PST function (Partial Stroke Testing) is loaded at the factory on demand only
when requested.

PST |<=| SHUT | =—| s3suB
:l : S5UB Parameter grop

I’l A-T Controls, Inc. 30 September 8, 2021
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11.2. Main Parameters
Ref. Parameter Description Function
DISP DISPLAY changes the LCD display mode
PVPR PV % value shows the current position by %
11.4.2
SVMA Input signal mA value shows the input signal by mA
PV-R PV % value shows the current position by % in a reverse way
(reversed value) (Ex. PVPR = 10% > PV-R-90% )
Ref. Parameter Description Function
MAN MANUAL operates the valve manually
1143
MSET MANUAL-SET operates the valve manually
Ref. Parameter Description Function
MON MONITOR checks the current status of the positioner
11.4.4 CHEK ERROR CHEK checks the errors occurred to the positioner
MILE Runtime checks the total valve runtime
Ref. Parameter Description Function
AUTO AUTO-SET performs auto-calibration and return to the factory
settings
TUNE Auto-calibration performs auto-calibration
11.4.5 REST RESET returns to the factory settings
STEN START - END re-sets the position of Zero and Span
COLD COLD START re-boots the positioner
Ref. Parameter Description Function
11.4.6 PARM Sub-parameters Please see the parameters on next page
Ref. Parameter Description Function
TEST TEST MODE tests the positioner
1147 ; :
MONT Checkm%g;gountmg confirms the mounting status of the positioner
/’, AT Controls, Inc. 31 September 8, 2021
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11.3.1. Main Parameters

Ref. Parameter Description Function Default
11.51 INPU Input signal 4...20mA or 20...4mA 4...20mA
11.5.2 R /DA RA /DA Reverse acting or direct acting RA
11.5.3 L/E.Q Characteristic Q;E}fg;;&; :f’ssrzggt(z; ;p50(|)r)1ts) Linear
11.5.4 SPAN Span adjustment 0...100% 100%
11.5.5 ZERO Zero adjustment 0...99% 0%
11.5.6 PID P-GN /-GN / D-GN Auto-set
11.5.7 CTRL Control paraeters See 11.3.2 CTRL
11.5.8 DEAD Signal dead band 0...9.99% 0.3%
11.5.11 SuB Sub-Parameters See 11.3.3 SUB

11.3.2. CTRL - Parameters (speed control adjustment)

Ref. Parameter Description Function Default
11.5.7.A SPED Response speed 0...1000 1000
11.5.7.B CNLT CONTROL LIMIT AUTO
11.5.7.C GNLT GAP LIMIT AUTO
11.5.7.D SENS SENSITIVITY MIDD
115.7.E SNSR SENSOR SETTING EXPA
115.7.F CTMD HIGH FRICTION CONTROL MODE NORM

11.3.3. SUB - Parameter

Ref. Parameter Description Function Default
11.59.A SHUT Shut-off 0...9.9% 0.3%
11.5.9.B FOPN Full-open 0...9.9% 0.3%
11.5.9.C ouT Output signal 4...20mA or 20...4mA 4...20mA
11.59D SPLT Split range 4...12mA or 12...20mA 4...20mA
11.59E LCD Change of display position FOR/REV FOR
11.59.F ALAM Software limit low, high AL1L/ AL1H, AL2L / AL2H 9%‘2%(;/(’%
1159G ICAL IN4M / IN20 sets the values _in accqrdance with Fact_ory

4~20mA input signals setting
11.5.9. POLL HART polling address 0...15 0
11.5.9J PST Partial stroke testing checks a valve status OFF
11.5.9.K ADDR PROFIBUS address 0...125 126

A Note that the PST function (Partial Stroke Testing) is loaded at the factory on demand only when
requested.

I’l AT Controls, Inc. 32 September 8, 2021
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11.4. Setting of Main Parameters
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The following abbreviations will be used hereafter.

MODE | — | MO P | — e
ENTER | — | ENT DOWN | — \DPN

11.4.1. [LOCK] LOCK ON / OFF

LOCK — ON — OFF
MO TE |- << < forb o]
1 L- .L
Select LOCK Select OFF
RUN blinks —> ‘ Move to RUN by pushing one time

(1) LOCK ON  : Saves all setting values.
(2) LOCK OFF : Be sure to LOCK OFF when it is necessary to read or change the
A selected parameters and the saved setting values.
(3) Quick auto-calibration, Span, P-Gain can be carried out without LOCK Off (see “10.
Quick Auto-calibration”)

11.4.2. [DISP] Display Mode

— [PVPR %]« [SVMA ma]«— [ PV-R%

Selection of mA, % or in reverse way with values as shown

A . resent value(ree [4
19,44 + P‘;B_}i? ]_)E_FF P ’DP* - P t value(feedback) %

DISR binks P DN —>
S |/ f“['q Setting value(input signal) mA
¥
v

{ Push ENTER button two times, and move to | FJ’ f__ R - Convert present value in reverse way
i Run and Setting is locked i

Push ENTER button one time, and read ;
i or change by moving to other parameter ! UPIDN —

PV-R
A <é: i ,‘?7’““” If PV-R is selected, the small point will blink as
GD 17" -
CEI ’l:’ 101+ shown to the left

Present value(PV) or setting value(SV) is displayed with mA or %. Setting value stands for input signal.
If a control valve is a direct acting type and it is necessary to see the feedback values in a reverse way,
select PV-R.

I’l A-T Controls, Inc. 33 September 8, 2021
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11.4.3. [MAN] Manual Mode (default: 0)

SS3 Explosion Proof Smart Digital Positioner

The valve can be moved to 0 — 100% manually.

MAN

—_—

11441

MSET

(=<

M1 T
Ry T

}iﬂﬂ

MAM blinks

11.4.4. [MON] Monitor Mode

MON

e

B

CHEK

v

-

Installation & Maintenance Manual

MGE T}~ =

Mri
LIl

00 blinks

¥
Adjust V

OKO - - - OK12

You can check the error codes and a total valve runtime.

LOCK
OFF

11.4.1

A

|

v

v =g

i MODE,

MON blinks

e >

—>|ent > NI
g.0nes G007
Select CHEK
M
L1/ EnT ne
MilE >~ 115b
Select MILE Total valve runtime
CIC10I0] o
Hn]i ENT
PHRA =L PO
Select PARA
OMECL > 00
FHNLIL) U0l
Select ANGL

o]

Number 1 in MILE corresponds to 10 hour. For example, if 1156 appears, it means that this
valve has been working for 11,560 hours.

/’, AT Controls, Inc.

34

September 8, 2021

www.atcontrols.com

IOM8039 Rev 01



r AN"
R,na SS3 Explosion Proof Smart Digital Positioner

CONTROLS Installation & Maintenance Manual
11.4.5. [AUTO] Auto-Calibration Mode

AUTO — TUNE — RSET «— STEN — COLD

If necessary, initialize all setting values to the original values set after auto-calibration or return them to the
factory setting values.

11.4.5.A. [TUNE] Performing Auto-Calibration

E—)‘ e '\ / r-, -"-’ ,'..- -> —> - ,' ”\\”—- -> Perform auto-calibration

11.4.1 " -

MODE blinks Select TUNE

(1) Reverse acting (RA) is a standard factory setting. Even if air lines are connected
wrongly by mistake, the SS2 positioner detects automatically and performs auto-
calibration for direct acting (DA).

(2 If the actuator doesn’t work with 4-20mA input signal properly, change air lines of
OUT1 and OUT2 with each other and perform auto-calibration again.

(3) For areverse acting type (RA), a countdown will begin like RA-5-4-3-2-1-END. For
a direct acting type (DA), a countdown will begin like 5-RA-DA-4-3-2-1-END.

11.4.5.B. [RSET] Initializing Setting Values

All setting values return to the standard factory setting values.

m‘ mo '\ /i f_ll :ll., 'l-_-_- -> —) m,'_'_" '-_'-_;,‘:':' -'l- > Initialize factory settings

114.1

MODE blinks Select RSET

11.4.5.C. [STEN] Re-adjustment of Zero & Span

Only Zero and Span is re-set without changing other values set after auto-calibration.

11.4.5.D. [COLD] Re-booting

Restarts the program without changing any settings

I’l A-T Controls, Inc. 35 September 8, 2021
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11.4.6. [TEST] Self-Test Mode

TEST | — MONT

B |, LU M T T
SFF ENT ENT T
> v | ILI.UE >len meS' o JH?EPJI'

__ * The current valve mounting situation is shown. If the value is far away
\ l"i NI T | fromo0, the valve will suffer from a poor linearity and hysteresis. Move the
@’ | L_’ IV 4 positioner and try to reach closer to 0 for the best linearity and hysteresis.

Move the positioner
unitil "+10" becomes "0"

+30 degrees from the positioner center -10 degrees from the positioner center +10 degrees from the positioner center
with the maximum supply air to the actuator without a supply air to the actuator with the 50% supply air to the actuator

For information, on “MONT”, the operating range (0~10kQ) of the potentiometer is displayed.

- Step 1: Select MONT and push the ENT button one time, and the valve will be fully open or closed and also
the actual valve position angle will be shown.

- Step 2: Push the ENT button one time, and the valve will be fully open or closed and also the actual valve
position angle will be shown.

- Step 3: Push the ENT button one time, and the actual valve middle position angle will be shown. It shows the
middle position angle between two ends (fully open and closed) measured through the above
procedures of Step 1 and Step 2. Move the positioner upwards or downwards so that the valve position
angle can reach closer to 0. And fix the mounting bracket tightly.

/’, AT Controls, Inc. 36 September 8, 2021
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11.5. Parameters Flow Diagram
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!

|INPU|1+|R,{DA‘

l-E -] B
¢ $ 4 $ $ $
o] [oo]-[ml-[] E4 [
[ - (] = (3] [eort] = (5] [ ] ~ [ - [
(o]~ [5ar] - (3] [o] ) - [ - (o]
ol = [o55¢] - [0 - <]
[0~ [ - [ e [EE [EE]
(o)~ B - 2] -5 [Gon]~ [5a1] - [Fe]- [
[our ] ~ (i8] - (51 o] ~ [ - (5] - [
= NET o] (B~ [on]
[~ (] - [0 - 5] o] ~ [ - [
(0] ~ [ - (e
0[] - [ - (5]
o]
[ Tne coored clls stand for e standard factory setings. et bogine
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=< Repeat Process to Change Parameter Values )

Lock _) ’I\I”-- -H,I“ ]—)’—)[ -I\/ll-- -,l-”-:]—)—)Firststepof11.5.1~115.11

1141

RUN blinks PARM blinks

11.5.1. [INPU] Change of Input signal (default: 4-20mA)

INPU — 4-20 — 20-4

It is possible to make the positioner respond to 20-4mA input signals optionally even though 4-20mA input
signals are supplied.

epeat (x| ,\”--“ ’ L_’_- .-_-,'--, A e | "“_-_-“ ’ ]
[ ) :wr‘u]+ [ = LJ]_) % +_’[ = LJ]

See 11.5

Select 4-20 or 20-4
4 - 20 blinks eled or

Select other Parameter <

Push one time : move to Main parameter MO l€
Push two times : move to RUN [~

11.5.2. [R/IDA] Selection of Direct Acting (DA) or Reverse Acting (RA) (default: RA)

R/DA N RA > DA
epeat m | NI | [— —>IIIINI—>-—> L1 |~ ->
it g B B Kt W 1 BN ZE B s A T S o v I NNCZ
’ Select R/DA ~ T 7 Select RA/DA

Select other Parameter ENT ,':T-, / / :,’:" ,L-_-'I <«

Push one time : move to Main parameter m
Push two times : move to RUN

11.5.3. [L/EQ] Selection of Linear, E.Q.%, Quick Open or User Set (default: Linear)

(ke | — [ow ] — [ ]— [ ] — [aom] — [usen]

The valve characteristic can be changed to Linear, 1:25 EQ%, 1:50 EQ%, Quick Open or User Set.

ll\lEJII—>—> [N g = m | :nl—>—>
-'lw L-r] \% [L_IL_L_\I = L\
i Select L/EQ \ T ~Select Characteristic curve
o’ ’ ' -
Select other Parameter ' / L_ ' l <«
— N L L

Push one time : move to Main parameter
Push two times : move to RUN

I’l A-T Controls, Inc. 38 September 8, 2021
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Stroke (%)
100 |

Linear

EQ% (1/25)

EQ% (1/50)

Quick Open

© 10 2 W 4 S5 6 7 80 % 100 = User set(17point)
Input Signal (%)

- For the user setting,

- N
(NPU<o| =L EGPER = LN —
Select L/EQ N TR J Select User set
_ P |« vt |« YN <—<— ml 1|«
Lt i Lt __ 0y
Input values up to 20MA. " ’
_,»+ t,
st e el
Example 1)
Stroke (%)
1 User Set Value Ex-1 | Ex-2
: Valve
» Point Parameter Input Signal (mA) Opening%
6 (set value)
50 s 1 4AMA 4mA 0 50
“ 2 5MA 5mA 20 30
3 6MA 6mA 29 20
0 4 7MA 7mA 35 15
0 5 8MA 8mA 40 10
WA WA GMA THA GA SHA TOA TINA TZA TOWA TAVA TSWA TONA 17MA TEMA ToA VA
Input Signal 6 9MA 9mA 45 6
Eo’fﬁﬂ‘p'e 2) 7 10MA 10mA 48 4
e 8 11MA 11mA 49 2
) 9 12MA 12mA 50 0
o 10 13MA 13mA 51 3
o 1 14MA 14mA 52 7
w0 12 15MA 15mA 55 11
“ 13 16MA 16mA 60 20
14 17MA 17mA 65 30
© 15 18MA 18mA 71 43
0 16 19MA 19mA 80 60
[ A B T T T B 2 = - - = -
Iﬂ AT Controls, Inc. 39 September 8, 2021
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1. This user setting has a linear characteristic as standard.

2. 5MA means % corresponding to 5SmA.

3. Input all 4MA to 20MA for a required user set characteristic curve.

X If Shut Off option is set, the set value at 4mA is maintained during interval of the Shut Off setting value as shown in Example 2).
The curve goes according the user set value after interval of the Shut Off setting value. (0.3% is the default value of Shut Off.)
As Shut-Off is set to 5% in Example 2), the curve maintains by 50% from 4 to 4.8mA and moves forward according to the user set.

11.5.4. [SPAN] Span Adjustment (default: 100)

SPAN — 100 0-100%
Coopen F>| == 1 ML —»’-» s L LI |>fo AFICI > 425
-_’[ L L.] B luv] o LIl |
Select SPAN ~ 000 BTk < Adjust SPAN
[ )< ‘ [ ]
elect other Parameter PR L_ LJ L-‘ '\ ’ <«
Select P t -ENT W \ -““ | “"1

Push one time : move to Main parameter m
Push two times : move to RUN

(1) Be sure to supply 20mA input signal before adjusting SPAN.
(2 Push ¥ DN button one time, Span will decrease by 0.1%. Keep pushing ¥ DN button,
Span will decrease fast.

(3) For a quick Span setting, push W DN button for 5 seconds. (see 10.2)

11.5.5. [ZERO] Zero Adjustment (default: 0)

ZERO — 0 — 0-99%

Zero can be adjusted to 0 — 99%.

= ll\ll"lll—>—> 70T >
e [-'lw ll] % [' LI LI] =

Select ZERO

Select other Parameter

Push one time : move to Main parameter
Push two times : move to RUN

7
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11.5.6. [PID] PID-Gain

[ Po ] — [PoN | — [N |— [DGN |

e R 17—
Seeiis L L I
Select PID
Select Gain - ~
W" Y B g W BN Y T T ‘»
| LIV LILILI
UP/DN —> * Adjust value
I __T-h
L

UP/DN —» ) \ g Select Gain (—(—

\ ,’ [~ Push one time : move to Sub-Parameter

_’_ ,__' , \ Push two times : move to Main Parameter
\. J Push three times : move to RUN €«

11.5.6.A. [P-GN] P-Gain (Proportional Gain)

P-GN — | Auto Set

The micro-processor calculates P-Gain value during auto-calibration process in consideration of sizes of the
valve and the actuator. If a hunting problem happens, decrease P-Gain value. If an oscillation problem happens,
increase P-Gain value. P-Gain values are different according to the working conditions. In case of a small
actuator, increase or decrease 5 to 10. In case of a big actuator, increase or decrease by 20 to 30.

11.5.6.B. [I-GN] I-Gain (Integral Gain)

I-GN —> | Auto Set
As I-Gain is set automatically during auto-calibration process, it is not necessary to change manually.

11.5.6.C. [D-GN] D-Gain (Differential Gain)

D-GN —> | Auto Set
As D-Gain is set automatically during auto-calibration process, it is not necessary to change manually.

I’l AT Controls, Inc. 41 September 8, 2021
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11.5.7. [CTRL] Control Speed Adjustment

Installation & Maintenance Manual

CTRL | — | SPED | <> | NLT | &> | GNLT | < | SENS | <> | SNSR

w1 M >SS m ™ T Sufulug
= N Tl L s e T

' Select CTRL wioNns v

(—\ 5

ml M T sl NI

LIVl 1 SN 0

UP/DN—> .2 UP/DN—> A
sl NIl T m O NI
=ty 1 | | Tocia

11.5.7.A. [SPED] Response Speed Adjustment (default: 1000)

SPED

1...1000

This is to adjust the response speed of the actuator. (Min: 1, Max: 1000)

] .—)‘ AT
[ ' ]_) ’LJ L_ L ]*Settmg SPED 4’[

gy
LU
[ ]
LS
('t
L
-
m
z
S
™
LS
~—
U
P—
(I
- (]
) —
——
-~/

11.5.7.B. [CNLT] Control Limit (default: automatically-set)

CNLT AUTO > 50-1250
o -,-},.{ sool- 24 -
L- ! - L ,L , Setting CNLT

=LA Up CNLT

|8

control limit
Auto - set
control limit
Dovvn CHLT
" control limit

(T)— Input signal

(Z)— Auto-set control slope
(§y— Adjust-CNLT control slope
4y— Adjust-CNLT control slope

/’, AT Controls, Inc.

CIrir TR
"H.H._l]_) =L 1 ]

CNLT is to limit a control range and set automatically during

an auto-calibration process. When 0% - 100% input signal is
supplied, a recognition range of the positioner is settled

according to CNLT.

If CNLT is increased as shown in Graph 3, a control speed

can become faster but a hunting problem can happen. If
CNLT is decreased as shown in Graph 4, a control speed can

become slower but the positioner works more stably.

CNTL can be adjusted by 100.

Time

42
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11.5.7.C. [GNLT] Gap Control Limit (default: automatically-set)

Installation & Maintenance Manual

GNLT — AUTO «— 100-650

GNLT is to control a whole operating range. If the valve comes within £3% of input signal, GNLT works with 1/2
value of CNLT for a safer control. In case that a hunting or oscillation problem happens around the position
related to the input signal, a safer control can be accomplished by lowering GNLT.

wml NIl T B I LI " T
[ L' \'L- ’ ]_) B = == L- ]_’Settlng GNLT»[ 'L ,L ’]_)._)[ L ’ ]

11.5.7.D. [SENS] Setting of Sensitivity (default: MIDD)

(]

SENS — MIDD > HIGH

[ ]-».»[ =M 1T ':]_> »[ I :]—».—»[ CE __']
\ 'Jl ’ ! " / Setting SENS L' L ,,’\, '

This is to set a sensitivity of positioner. For a more stable control, set to HIGH with a big actuator and to LOW
with a small actuator.

11.5.7.E. [SNSR] Setting of Sensor (default: EXPR)

SNSR — EXPA > POSP VALP NONE
C

y Il L'H__'l r I__'l l\ Il _-_'I
\ "“ \' ' , ’ Settlng SENS L' =

This is to change the setting of linear type feedback lever connection to the valve.
' A (

~_|
-l

__ o I ) In case that the feedback pin guide lever
L v L) | | Default LI 1L 1] | is connected to the positioner feedback
l__ /\ , , ,J L ’ ,._' __“ lever
( . __1 ( __ __\ In case that the valve stem pin is
s N [N IL_ | | No setting change m| /[ Il L_l| | connected to the positioner feedback
TNV ) e J | lever
/’, AT Controls, Inc. 43 September 8, 2021

www.atcontrols.com IOM8039 Rev 01



r AN"
R,nc SS3 Explosion Proof Smart Digital Positioner

CONTROLS Installation & Maintenance Manual

11.5.7.F. [CTMD] Control Model for High Friction (default: NORM)

CTMD — NORM > HF2

T M Tl |:}.‘ 10T LI :}.‘ [ TMT
{ RN u]_’ MNLIF ]*Sccrtmdf[ rir - ]_’ SRR ]

This is to get a more stable valve control in case that a hunting problem happens due to a high valve packing

|---..
.._l

friction. There are 3 steps to select as below
MITTLIM | | Default LIC- For hunting of 1 ~ 2%
(R YIANN e
( h ( Y | For hunting of over 5%
LJ L__- __J For hunting of 2 ~ 5% LJ '_-_- _-J
Y. i _

11.5.8. [DEAD] Setting of Dead Band (default: 0.3)

DEAD — 0.3 D 0-9.99%

If there is a difference between Setting Value(SV) and Present Value(PV), adjust Dead Band to 0 - 9.99%.

0.3% is a standard factory setting. For reference, 0.30 corresponds to 0.3% and the
maximum value is 9.99 % (9.99).

/’, AT Controls, Inc. 44 September 8, 2021
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CONTROLS
11.5.9. [SUB] SUB Parameter
" -,_-‘ ENT W

= INPY) et - ST
| B X
see 115 — Select SUB Select Sub-Parameter
Ref. Parameter Description Function Default
11.5.9.A L'_" ’L.,l,l ’l ;l' Shut-off 0...9.9% 0.3%
11.5.9.B ’I_'_' ’I';l ’L'_'I ’l\\_’l Full-open 0...9.9% 0.3%
11.5.9.C Il"’l,l 'l ;l' Output signal 4...20mA or 20...4mA 4...20mA
L
.
11.5.9.D I_'_', ‘I_'_'I'l "I' Split range 4...12mA or 12...20mA 4...20mA
S {
11.5.9.E ” "" Tl Cpr:fs?gsnoér?ifggy Forward or reverse direction FOR
S B I
£
== == Softwarelimit low, 0...10%,
115.9.F I'"I’I, ,I_TI,I\/’I high AL1L/ALTH, AL2L/AL2H 90, 105%
L
-
= ™ sets to values relating to 4- .
11.5.9.G ’l ,l ,l__,l 'l IN4M / IN20 20mA input signal Factory setting
L L
)
nnll mall sets to values relating to 4- .
11.5.9.H ,I__ ’l ,L_,l ,l FB4M / FB20 20mA output signal Factory setting
- HART
11.591 ,LJI’ ,’,’ ,' polling address 0...15 0
N ——
-
11.5.9.J ‘l_-_-l I_- _; T Partt(iaasltis,;gr’oke checks a valve status OFF
I
159K ’L'_',l ;l;l T,i ,L';l PidodFrlele;S PROFIBUS Address &% 126
11.5.9.A. [SHUT] Valve Shut-off Control (default: 0.3)
SHUT — 0.3 — 0-9.9
It is a safety function to close a valve completely. And it is possible to change 0% to 9.9%. For reference, 0.1%
means that the positioner responds to 0.016mA. Therefore, the standard value of 0.3% means that a valve is
[

closed at 4.048mA completely.
> mm = |1
I L_

LT [ 1>
I A
Adjust SHUT

L
(N
3 bink
September 8, 2021
IOM8039 Rev 01
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11.5.9.B. [FOPN] Valve Full Open Control (default: 0.3)
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FOPN — 0.3 — 0-9.9

The valve can be fully open manually. And it is possible to change 0% to 9.9%. For reference, 0.1% means that
the positioner responds to 0.016mA. Therefore, the standard value of 0.3% means that a valve is fully open at
19.952mA.

mw L C TN | |—>]ent B AES > [ent -l 1]
LA |

I
] Ll _d "L

Ad t FOPN
3 blink s

11.5.9.C. [OUT] Setting of Output Signal (default: 4 - 20mA)

ouT — 4-20 «—> 20-4
4 — 20mA is a standard factory setting. It's available to change to 20 — 4mA reversely.

11 1T |>[ent aa | __ A1 |> —>|ENT T
L1 [ I_H__ I

"2-20" blinks se\ect 4-20 or 20-4
11.5.9.D. [SPLT] Split Range Setting (default: 4-20)

SPLT — 4-20 — 4-12 — 12-20
Split range can be set to 4-12mA or 12-20mA.

ml_ Il T sl __ 11> T
=00 T =l I ‘AH*[ =5FL
Select 4-20,

"4-20" blinks

4-12 or 12-20

11.5.9.E. [LCD] Change of Display Position on LCD

LCD — FOR «—> REV
LCD is to change the display position on LCD in case that the positioner is installed upside down.

— = S Y
el 1
| 2L L _ LJ (Y
LCD: FOR LCD: FOR LCD : REV
(I
© \ ®

I
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11.5.9.F. [ALRM] Setting of 24VDC Software Alarm Limits (default: 0 — 10%, 90 — 105%)

ALRM — AL1L — AL1H — AL2L — AL2H

g g g g
0000 0010 0090 0105

You can set an opening point or a closing point of a control valve. AL1 (L, H) is setto 0 — 10% and AL2 (L, H) is
set to 90 — 105% from the factory as standard.

For example, see the below in order to re-set AL1 to 20 — 40% (AL1L =20, AL1H = 40).
(D) AL1L Setting

o I_'_'II'_'I—>—> mml | 1M |> mml || N | >[N —
[' L n] 4 [-HL_I\H] H_’[ L u._]

Select ALRM

T e S Ao k| e M [«
,] Movetopace[ -L”__,L_,,__,f]

Change value

Select Main-Parameter

I ‘ ENT Select other SUB-Parameter

A Other Sub-parameter in ALRM
—> -> (ALLL/ ALTH / AL2L / AL2H)

(2) AL1H Setting

e (-
= 10T ‘ o ]
[ - -JL.!.D]_) N

Select ALRM

s ‘
'__’ ,_ ' ' Move to place

Change value

f—
I— —
i 1
S
.‘ —
i 1
S
—_—
.‘ —
i 1
S
N
m
E
5
)
——
0
.‘ —
]
-
‘l‘-
<~

A Other Sub-parameter in ALRM
-> (ALIL / AL1H / AL2L / AL2H)

For example, see the below in order to re-set AL2 to 80 — 100%(AL2L = 80, AL2H = 100).

I’l AT Controls, Inc. 47 September 8, 2021
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(D) AL2L Setting
mm | T —>—> ol I Y| = I B 1 —
[ ™ __lLJJJ] 2/ [ IMAL r]*ﬁ_’[ =L I ]» e
Select ALRM
m (1ML |« w0l wIMICIT [ [ove| wCT1 7T |«
-LJLJLJLJ] N4 [ T u._:] [ = L-]
Change value
- s ] 01 |——{ mo ] w1 1M
*[ = L_] 9[ LT :]

(2) AL2H Setting

-

S35

—\:- Select Main-Parameter

‘_)- Select other SUB-Parameter

Other Sub-parameter in ALRM
(AL1L / AL1H / AL2L / AL2H)

Select ALRM

Move to place

] ©

Change value

o>

)

_'l\/

Select Main-Parameter

—-

fo

Other Sub-parameter in ALRM
(ALIL / AL1H / AL2L / AL2H)

_) Select other SUB-Parameter

S~

How to wire 24VDC software limit switches

— e — - — 105% AL2H
( Positioner | & Alarm Limit 2
0,
| O 6 - L 2avoc ( Alarm Limit 1 90% AL2L
| —o| O =17
i Load
|
|
| :
: |
| 9 8 8+ l 24VDC Alarm Limit 2 10% ALTH
: | ° = 7 Alarm Limit 1
oad -
! 0% AL1L

A 24VDC should

”T A-T Controls,

Alarm Limit Factory Setting

be supplied for software limit switches.

Inc.
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11.5.9.G. [ICAL] Setting of Input Signal (default: factory setting)

ICAL — INAM — IN20

This is to match 4mA and 20mA input signals from a signal calibrator with the internal setting 0% and 100% of

the positioner and save onto memory.
If 4mA output signal is measured as 4.2mA and 20mA output signal as 19.8mA with a signal calibrator on site,

4.2mA can be recognized as 0% and 19.8mA as 100% by re-setting with ICAL.

T 1 mm | I ]I mm | N \ / R
= SUB©-| =1 CAL | = 1 pegpe) -

Select ICAL
YY) 07 | < e S | w0
[ = :]‘_.‘_[ .'_'Il_'_'l__l] l B _'JL_lLJm*]<_
Setting of 4mA is completed Push U: t/ir?:s buttor
A , NITTT 1111111 ‘!; 110100
[_1I"1 rm __L 1] LI
" TN L B Y [N " il g B B TR
Select IN20 Push UP / DN button Setting of 20mA is completed

A If ICAL is set at 4mA and 20mA, the middle output signals between 4mA and 20mA are set
automatically. See [11.5.3 L/EQ] if it is necessary to change other characteristic curve.

11.5.9.H. [FCAL] Setting of Output Signal (default: factory setting)

FCAL — FB4M — FB20

This is to re-set the 4 — 20mA output signals coming from the positioner.
The factory setting is that 4mA is sent at 0% and 20mA is sent at 100%.

<Setting of FB4M>
| Tl —>—> ml_ I 1l |—> gm | TN NI | —{ent|——
] N4 ['1 L-llL-] ﬁ_’[ S r]

Select FCAL

-l" 'I'll Il\/l 2707 |« e <— _'_'Il"ll"l <«
ALy ALl

Check if 4mA output signal is sent properly If the output signal is sent lower
Otherwise, re-set rhe FB4M value than 4mA, increase the value

B

<Setting of FB20>

= O =L 01 PR =L 70
[ iz __“-, n]—)—)[ -‘ I__l “- ] ENT —>[ - _I__l]_)

Select FCAL Change FB20

e [T T 7117 = 101 T <[ «<— Shululnly
[ 0L (_[ I :] w1 oy [ '__u__u__u__/z]
If the output signal is sent lower

than 20mA, increase the value

Check if 20mA output signal is sent properly
Otherwise, re-set rhe FB20 value
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11.5.9.1. [POLL] HART Communication Polling Address (default: 0)

POLL — 0 — 0~15

Installation & Maintenance Manual

This is to select one of HART communication polling address (0 ~ 15) on site. The default address is “0”.
As an unexpected problem can happens during communication, try to select after

disconnecting HART communication.

11.5.9.J. [PST] Partial Stroke Testing (default: OFF)

c Note that the PST function (Partial Stroke Testing) is loaded at the factory on demand only when
requested.

PST | — | ON « |TIMTL | «— | SET | «— |RAMP| - |RESP
OFF
This is to move the valve periodically regardless of input signals and check the valve status.
T T - to set the TEST time interval (default: ‘0024’ — 24 hours)
I - Setting of ‘0000’ shows the PST working status every 1 minute.
( __ __ __] | -tosetthe moving point by % during TEST (default: 10%)
L] - Valve position > 50% : move to the deceasing direction
L ) | - Valve position < 50% : move to the increasing direction
CICINTCT - to adjust a moving range per second (default: 1.0%/sec)
NINE - One of 1.0, 0.5, 0.25, 0.12, or 0.06%/sec can be selected.
N/
-\
T i - to adjust a waiting time that the valve follows after the test signal (default: ‘10’
i seconds)

comparison. Also, if ‘Bad’ is shown, RESP is set too low. Adjust RESP.

Even though ‘Good’ is shown, if RESP is set too long, the judgment point will not be good for the next

position.

to show that there is no problem if the valve reaches Dead zone of the set

Dead zone of the set position.

to show that it is necessary to check the valve status if the valve fails to reach

PV% 2

RESP

stuck in the long term.

SET i
intended to use.

calibration.

Time

————— Partial stroke test signal
————— “Good” valve action
————— “Bad” valve action

4 I ) - It is possible to prevent the valve from getting
- Do not activate the PST function if it is not

- The PST function is deactivated after auto-
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11.5.9.K. [ADDR] PROFIBUS Communication Address (default: 126)

ADDR | —

0

0~126

This is to select one of PROFIBUS communication address (0 ~ 125) on site. The default address is “126”.

/’, AT Controls, Inc.
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12. Maintenance / Service

12.1. Preliminary Check Points

12.1.1. Voltage
- The positioner commonly requires 4-20mA @ 24VDC for operation.
- Voltage drop (impedance): Without HART — 8.7VDC (435Q @ 20mA)
With HART — 9.4VDC (470Q @ 20mA)

12.1.2. Electrical Connections
Check polarities (+, -) of 4-20mA input signal definitely and make the electrical connections.

12.1.3. Pneumatic Connections (see 8.1, 8.2)

12.1.4. Supply Air Quality
A supply air should be definitely clean and compressed free of water, moisture or oil in conformance with IEC
770 and ISA-7.0.01.

12.2. Module Parts
(1) RTQ Coil Assembly (spare part No. 12)
(2) Pilot Valve Assembly (spare part No. 5)
(3) PCB Control Board Assembly (spare part No. 3)

12.3. Re-setting of Potentiometer (spare part No. 14a, 14b)

It is necessary to adjust a setting of potentiometer as below when a gear position is moved due to user’s
carelessness. For reference, 0~10kQ potentiometer is installed into the SS2 positioner.

(1) Dis-install the electronic card from the SS2 positioner and make the markings on two gears
match with each other.

(2) Move the feedback lever to 50% position and adjust a potentiometer so that it can reach nearly
5kQ.

(3) Re-install the SS2 positioner onto the valve and re-perform auto-calibration.

I’l AT Controls, Inc. 52 September 8, 2021
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12.4. EXCHANGING POSITIONER SPARE PARTS

(1) BEGIN PROCEDURE AFTER COMPLETE REMOVAL OF SUPPLY AIR
(2) PLEASE RE-START AUTO-CALIBRATION PROCEDURE AFTER EXCHANGIN SPARE PART

Installation & Maintenance Manual

12.4.1. HOW TO EXCHANGE SS2L / SS2R’S PILOT VALVE

=

(1) Disassemble the pilot valve cover.

(2) Disassemble the fixing bolts (3EA) after removing the pilot valve cover.
(3) Disassemble the pilot valve.

(4) D Re-assemble using new pilot valve by following above steps reversely.
(5) Re-Start Auto-Calibration after completing assembly

12.4.2. HOW TO EXCHANGE SS2L / SS2R’S RTQ COIL

RTQ
RTQ Fixing bolt

. RTQCover

-

(1) Disassemble the pilot valve cover.

(2) Disassemble the fixing bolts (4EA) fastened on airline body after removing the pilot valve cover.
(3) Detach airline body from the positioner body.

(4) Disassemble Bolt (1EA) after removing the seal on RTQ cover bolts.

(5) Disassemble fixing bolts, (2EA) after removing RTQ cover.

(6) Disassemble RTQ.

(7) Re-assemble using New RTQ by following above steps reversely.

Re-Start Auto-Calibration after completing assembl.
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13. Troubleshooting

13.1. Error Codes and Recommended Actions

If the positioner doesn’t work properly and DATA | on LCD blinks, try to take action as below.

| DATA blinks
O ol 3
OIC o, e, e
N vy g
nuos s VL [0 WM 20 5,
Error Cause Symton Action
Code
CMLO Low input current .
(3.7mA) Data on LCD are shown too dim or too ) .
— bright Re-check 4 — 20mA input signals.
CMHI High input current rgnht.
(20.5mA)
IGMI Down Speed Long . .
. The actuator is too big.
Slow operation :
Use the air volume booster.
IGMX Up Speed Long
Re-set and re-connect will be done after 2.5
HIRX HART Rx Error HART signal failure seconds, butit is necessary to check the
communication system in case of a
continuous error.
Oberating anale out of MONT is shown during step 4 and an
MONT P r%m 3 auto-calibration process is finished Re-install the SS2L / SS2R positioner.
9 without completion.
LOTT Bias Low The valve is not closed or moves slowly.
Loosen a valve packing.
HITT Bias High The valve is not open or moves slowly.
PMOO is shown at step 4 and an auto- . .
FBFT Feedbacl: error calibration is finished without Defectiveness of potentiometer socket
(0-1%) . contact or PCB board
completion.
FBSM Feedback error The operating stroke is too small and the | Re-install the potentiometer and increase the
(2-9%) valve doesn’t work smoothly. operating angle of the feedback lever.
BAD PST error BAD is shown. Check the valvc_a or increase the response
time of PST.
PONT Potentiometer Error Problem of potentiometer Chec!< the potent!ometer
(Potentiometer Ass’y, Board)
RTQ Coil Error Problem of coil Check the coil assembly.
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CONTROLS
14. Spare Parts

14.1. SS3 Spare Parts
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14.2. List of Spare Parts

No. Part No. Description
3 PG-SS3-01 Airline body assembly
4.1 PG-SS3-02 SS3 pilot valve assembly
4.3 PG-SS3-03 Coil assembly
4.4 PG-SS3-04 Airline plate
4.5 PG-SS3-05 Gauge
4.6 PG-SS3-06 PV cover
6.10 PG-SS3-07 Flame arrest
4.14 PG-SS3-08 Airline body
4.16 PG-SS3-09 Vent unit
417 PG-SS3-10 Airline o-ring
5 PG-SS3-11 Shaft assembly
6 PG-SS3-12 SS3 Main body
7 PG-SS3-13 SS3 cover assembly
7.4 PG-SS3-14 Logo
7.5 PG-SS3-15 SS3 Main board
7.7 PG-SS3-16 Button cover
7.8 PG-SS3-17 Glass
7.9 PG-SS3-18 Glass fix plate
713 PG-SS3-19 SS3 button spring
714 PG-SS3-20 SS3 main cover
7.15 PG-SS3-21 Cover pin
7.16 PG-SS3-22 Button
8 PG-SS3-23 Potentiometer assembly
9 PG-SS3-24 Terminal board
10 PG-SS3-25 Wire thread
Iﬂ AT Controls, Inc. 56 September 8, 2021
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15.1. SS3L (linear type)
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15.2. SS2R (rotary type)

1565.4 |

Installation & Maintenance Manual
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Warranty

1. The warranty period of the product is 1.5 years after the product is shipped from Triac.

2. For any failure or damage reported within the warranty period which is clearly our
responsibility, a replacement product or necessary parts will be provided. This limited
warranty applies only to our product independently, and not to any other damage incurred
due to the failure of the product.

3. If a problem happens with the following reasons, please note that the reasonable repairing
costs will be charged even during a warranty period.

- In case that customers retro-fit the products improperly without any instructions from
Triac

- In case that the products are damaged by a bad delivery, storage or handling beyond
design conditions

- In case that the products are used beyond specifications

- In case that the products are damaged by an improper installation

- In case that the products are damaged by fire, earthquake, storm, flood, thunder,
lighting, other natural disasters, riot, war, exposure to radioactivity

4. If maintenance is required, please contact distributors or Triac directly. A proper and
satisfactory customer service will be provided.

A-T Controls product, when properly selected, is designed to perform its intended function safely during its useful life. However, the purchaser or user of A-T Controls products should be
aware that A-T Controls products might be used in numerous applications under a wide variety of industrial service conditions. Although A-T Controls can provide general guidelines, it
cannot provide specific data and warnings for all possible applications. The purchaser / user must therefore assume the ultimate responsibility for the proper sizing and selection,
installation, operation, and maintenance of A-T Controls products. The user should read and understand the installation operation maintenance (IOM) instructions included with the
product, and train its employees and contractors in the safe use of A-T Controls products in connection with the specific application.

While the information and specifications contained in this literature are believed to be accurate, they are supplied for informative purposes only. Because A-T Controls is continually
improving and upgrading its product design, the specifications, dimensions and information contained in this literature are subject to change without notice. Should any question arise
concerning these specifications, the purchaser/user should contact A-T Controls.

For product specifications go to http.//download.a-tcontrols.com/

A-T Controls, Inc. » 9955 International Boulevard, Cincinnati, OH 45246 « Phone: (513) 530-5175 « Fax: (513) 247-5462 « www.a-tcontrols.com
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