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Introduction

1. Introduction

1.1 Overview

About Smart Actuator

Honeywell's HercuL ine series actuators are industrially rated rotary control actuators and are precision
engineered for exceptional reliability, accurate positioning, and low maintenance. Designed for very
precise positioning of dampers and quarter turn valves in the power and processing industries, these
actuators perform especially well in extremely demanding environments requiring continuous-duty, high
reliability and low maintenance.

Precise positioning of the actuator is achieved through the state-of-the-art motor control and positioning
electronics. The motor starts and stops instantaneously, preventing overshoot and hunting. Positioning
repeatability of 0.2 % span or better is achievable for extremely tight process control to take full
advantage of modern controllers.

A no-burnout synchronous induction motor is combined with a heavy-duty precision-machined output
worm gear mesh providing aresponsive, low maintenance, and non-backdriving actuator. Accidental
stalls up to 100 hours can be withstood without damage to the gear train. End-of-travel limit switches are
provided as standard to prevent damage to the valve or damper and are backed up by mechanical stops.
Honeywell electric actuators provide instantaneous response to a demand signal, eliminating system
nonlinearity due to dead time. Additionally, since the actuator is electric, the costs associated with
providing and maintaining a clean, dry air supply iseliminated. A heavy duty cast crank arm and
precision rod-end bearing is provided with each actuator. Crank arms can be positioned at any angle on
the output shaft and an adjustable radiusis provided to alow flexibility in linkage set-up.

All actuators are equipped with a manual hand wheel for operation during loss of power or installation. A
local auto/manual hand switch can be provided for local operation and has an “out of auto” contact to
annunciate that condition.

Enabling HART Communications

The HART Communications option enables the HercuL ine series actuators to be able to connect to a
HART network and will provide communication interface for both primary and secondary HART
masters. The primary master would be an 10 card/interface (or H-FDCM or AMS) and the secondary
master would be an HC-275/375 handheld (or Honeywell MC Toolkit) connected at the same time.

The HART Solution enables the actuators to provide digital communications over the 4-20mA signal
wire. Thesame HART Communication option supports all Herculine series actuators 10260S series,
11280S series and the 2001/2002.

HART Protocol

In atypical process control environment, field devices such as pressure, level, and temperature
transmitters and valve positioners provide the physical connection to the process. These devices allow
the control system to monitor and manipulate process conditions.

Smart field devices, such asHART devices, maintain a database of process configuration, identification,
and diagnostic information in memory. These devices use the HART digital protocol (governed and
maintained by the HART Communication Foundation) to communicate information to the control and
asset management system.

HART is an open smart field device protocol available for use by al member companies. The word
HART isan acronym that stands for Highway Addressable Remote Transducer. For more about HART
and HCF, visit their web site at: http://www.hartcomm.org/.
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1.2 Connectivity with Different Hosts

n
Actuator
Calibrated =N :_Eﬁﬁ_
Signal —
Source :
T"\\
\_‘ Control
I N Handheld System or
7 AN Terminal Other Host
250 ohm resistor \ (HC- Applicati
needed for curtent 250 ot resiete” 5751375 pplication
signal source  (sypplied) i (SDC-625
IAMS/ H-
Pocket PC) FDCM)

Figure 1-1: Connecting 10260S Actuator with HART Primary and Secondary Masters

The HART communicator (HC-275/375) communicates to the Actuator on the 4-20mA input current
lines. The HART communicator acts as a secondary HART master. On the same input current lines a
primary master (AMS/H-FDCM) can also be connected as shown in the Figure 1-1. A request-response
isthe basis for communication.

A HART Master alows the user to configure the Actuator, Monitor the output values, Diagnose potential
problems from aremote location, such as control room. The purpose of the communication is to:

o Configure: Define and enter the actuator’s operational parameters
« Monitor: Read the input and output parameter values, engineering units, Alarms and the status.
« Display: Receivesand displaysall the parameter values, status, Alarms etc.
o Check Position value: Check the output position value with respect to input current.
e Troubleshoot: Check the status of the actuator (hardware, software, Alarms) and display
corresponding error message to user.
1.3 Multi Drop Configuration
HART Actuator can be used either in point-to-point mode operations or multi-drop mode.

A point-to-point mode operation is one where a single actuator is connected to a4-20mA input signal
directly

In multi-drop mode, more than 1 actuator is using the single analog 4-20mA input signal.

The poll address of the actuator is set to 0 when the device comes out of factory. Each actuator connected
in the multi drop network should have a unique poll address. Before connecting the devices in multi-
drop mode the user needs to configure a unique poll address for each device using any of the HART Host
in point-to-point mode before connecting them in the mult-drop network.

The multi-drop mode operation is used in the control applications like Proportiona flow using Multiple
Actuators, Split Valve configuration as given in section 6 of reference document 1D 62-86-25-08.
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1.4 DD Parameter Listing

Menu Structure in the DD

1.Position
2.PV Current
3.Input

4. Temperature
5.Deviation
6.Input LRV
7.Input URV
8.Deadband

1.Actuator Status
2.Position Test
3.Master Reset
4.Restore Factory
Config

1.Setup
2.Position Unit
3.Temp Unit

1.Current Input
2.Motor
3.Current Output
4.Position Sensor

1.Software Status 1.Direction

2.Alarm Status 2.Failsafe Hi Type

3.HART Board Sts 3.Failsafe Lo Type

4.Mode Status 4.Failsafe Hi val

5.Hardware Status 5.Failsafe Lo Va
6.Input Filter Type
7.Low PassVa
8.Model

1.Input

2.Keybrd Auto/Man

3.Characterization \ 1Auto/Manual

4.Alarms

5.Current Output

g.g!gltal Input 1.Tx Function

.Display

8.Lockout 2.Custom Char

9.Actuator Info 3.X0-X20&Y0-Y20
1.Relay (n)/Alarm

1.Current Input

Cdlibration

2.Restore Current Input

Calibration 1.Current O/P Type

; 1.Process
1.Device Setup A
2.Position Variables
3.PV current
4.Input
5.Temperature
2.Diagnostic/
Services
3.Configuration
4.Cdlibration
5.Maintenance
6.Device -
Information
7.Review
1.Poll Address
2.Tag
3.Message
4.Model 1.Poll Address
5.Descriptor 2.Teg
6.Deviceld 3.Message
7.No of Req Preambles 4.Model
8.Fld Dev Rev 5-D_€§rl ptorbl
9.Universal Rev 6.Final Asmbly No
10.Software Rev 7.Install Date
11.Hardware Rev

1.TempLo
2.Temp Hi

3.Acc Stall Time
4.Acc. Starts
5.Relay 1 Count
6.Relay 2 Count
7.Relay 3 Count
8.Relay 4 Count
9.Region Count 0
10.Region Count 1
11.Region Count 2
12.Region Count 3
13.Region Count 4
14.Region Count 5
15.Region Count 6
16.Region Count 7
17.Region Count 8
18.Region Count 9
19.Total Degrees
20.Save Maintenance
Data

21.Reset Stats

1.Remote Motor Field
Cadlibration

2.Remote Motor Factory

Calibration
3.Restore Motor
Cdlibration

1.Digital Input Type
2.User Position

1.Dec Pt Location

1.Current Output
Calibration

2.Restore Current Output

Cdlibration

1.Keyboard Lock
2.Auto/Man Lock

1.Position Sensor
Cdlibration
2.Restore NCS
Cdlibration

1.Relay (n) SP1 Type
2.Relay (n) SP1Va

3.Relay (n) SP1 Scale
4.Relay (n) SP1 Event
5.Relay (n) SP2 Type
6.Relay (n) SP2Va

7.Relay (n) SP2 Scale
8.Relay (n) SP2 Event
9.Relay (n) Hysteresis

1.Motor Speed
2.Power

3.Line Frequency
4.Rotation
5.Torque
6.Actuator Tag
7.Last Calib Date
8.Manufacture Date
9.Repair Type

Figure 1-2: DD Menu Structure
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Menu Trees with SDC-625

When the device is loaded with SDC-625, the main menu will look like Figure 1-3. The left pane shows
the complete menu structure. Theright list view shows the variables present under the Online menu.

Device  Yiew Help

Bag 8l
Item Value | Units
Oriire: Device setup
W)y Position 7473 %
Process varisbles % ;‘:Ditll’mt ;?:; :r;A
Diag/Service I .88 %
i 0] Actuator Status &, Temp 30,60 degF
(3 Configuration
=7 Setup
D Input

{17 Keybrd AutojMan

({1 Characterization

-] Alarms
0 Relay1]dlarms
] Relayz/alarms
A7 Menu nat available
{23 Menu not available

(L3 Current Oukput

{1 Digital Tnput

(] Display

{7 Lockout

(] Actuator Infor,

[ Calibration

{3 Current Input

{7 Mator

{13 Current Qutput

{1 Pasition Sensor

(] Maintenance

(] Device infarmation

1] Review

Figure 1-3: Online Menu with SDC-625

Process Variables Menu

The process variables menu will look like as shown in the Figure 1-4.

EH:[ Main Item | Yalue | Lnits
=23 orniline 1y Position 74.73 %
=140 Device setup PV Currnt 15.96 méa
e Trr 74,90 %
;i (33 Disg/Service Tem.p ! 80,60 degF
R y Deviation 017 %
{3 Actuator Status . Input LRY DD
{;I F:onFiguration 4 Input URY 100.00 %
. B3 setup 9, Deadband 0.500 %

{:‘ Input

Figure 1-4: Process Variables Menu with SDC-625

Diagnostic/Service Menu

All the device status variables are present under the “Online/Device setup/Diag Service/Actuator
status’ menu. The detailed status bits of each variable can be displayed by right clicking on the variable
in the right pane and selecting the Display value option in the context menu. The status selections are
Software Status, Alarm Status; HART board Status, Mode Status and Hardware Status. An example the
“Softwar e status’ variable is shown in the Figure 1-5. The Software status variable gives the status of
the Main PWA'’s software status including input signal Failsafe condition. A checked box will indicate
that the particular condition has occurred in the actuator. In Figure 1-5, the Failsafe checkbox is
checked, indicating that the Failsafe condition has occurred.

5/05 Installation and Operation Manual HercuLine Actuators with Hart Communications 5
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-] Main Tkem yalue | Units
=] @ Online ¥y Software status 0x01
B Device setup ) Alarm stabus 000
(] Pracess variables By HART bioard sts 000
L : ; i Mode status 0x00
s D S
[EJ I_T_l_éagicteur:t: Er % Hardware status 004
1 Configuration
{7 Setup
] Input
I:l Keybrd Auto/Man Yariable Details ) ll
I:l Characterization
B Alarms v FailSafe
I:l Current Qubput
+{_7 Digital Input " PAM Test
{17 Display
(7 Lackaut " Config ChkSum
| 1] Actuator Info. ; S
ri1-|:| Calibration I~ Working Calibration ChkSum
P Current Input
- v [~ SEE Test
{7 Current Output  EE Fail
i {1 Position Sensor
(] Maintenance
(] Device information
1] Review

Figure 1-5: Status Menu with SDC-625

The Alarm status byte tells the status of the programmable Alarms either ON or OFF. The bitsin the
Alarm status byte are

1. Alarm/Relayl Set

2.  Alam/Relay2 Set

3. Alarm/ Relay3 Set

4. Alarm/ Relay4 Set

5.  Stall Alarm Set

6. Position Sensor Fall

The HART Board status byte tells the software status of the HART PWA. The bitsin the HART Board
status byte are

1. EEPROM Fail

2.  RAM Fall

3. FLASH Fall

4. MODBUS Communication Fail

All the 3 bytes mentioned above are critical for the functionality of the actuator. The rest of the bytes
mode status and hardware status are for information purpose only. Maode status informs the user of the
present mode of the Actuator (Auto or Manual). The mode status selections are

1.

Auto/Manua Mode - The current mode of the Actuator (Auto or Manual). If thisbit is checked then
the actuator isin Manua Mode.

Manua Front Panel - The status of the Actuator front panel switch. If this bit is checked the
actuator front panel switch is put in Manua mode.

Installation and Operation Manual HercuLine Actuators with Hart Communications 5/05
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3.

Manual External Switch - The status of the External Auto/Manual switch. If this is checked the

actuator External Switch is put in Manua mode.

Setting of any of the last two bitsin Manual mode will set the mode of the actuator to Manual.

The hardware status gives availability of the actuator hardware resources. The hits present are:

1
2.
3.
4,

Relay board 1 (Relay 1 & Relay 2)
Relay board 2 (Relay 3 & Relay 4)

Display/Keyboard
HART Communication Card

If any of the bits are checked, it means that they are available in the Actuator.

Configuration Menu

All the configuration parameters are arranged under the “Online/Device setup/Configuration” menu.
Theinput signal configuration parameters are present in the setup/input menu as shown in the Figure 1-6.

=] Main
I:'IEE.I Online
{17 Device setup
(] Process variables
=] Diag/Service
¢ o] Actustor Status
=7 Configuration
: Setup

o

Tkem | 'u'aluel Urits
uh Direction CCW

4 Failsafe Hi type User

\; Failsafe Lo type User

i Failsafe Hi val 80.00 %

4 Fail Safe Lo val 20.00 %

@ Input Fltr type Spike+Low

\y Low Pass Yal 0.50 s
0y Model 102605

Figure 1-6: Input Setup Group Menu with SDC-625

The actuator information such as motor speed, torque etc. is available under the menu “Online/Device
setup/Configuration/setup/Actuator info”. The actuator information screen is shown in the Figure 1-7.

Bl Main
EEE' Online
=[] Device setup
(1] Process variables
F— L] DiagfService
(1] Achuakar Status
.1 Configuration
(] Setup
{7 Input
{7 Keybrd AutafMan
] Characterization
B Alarms
{17 Currert Qutput

w7 Digital Input

{7 Display

7 Lockaut
e FActuator Info,
EJ L] Calibration
7 Curvent Inout

Trkem | Yalue | Units

3k Motor Speed 15 Seconds
t\% Power 120 vols
Ky Line Frea, S0Hz

(@ Rotation 150 Degrees
1y Torgque 100 b-inf 11,5 KM

¥y Actuator Tag ASHOKY

Q_‘} Last Calib Date 12/25f2004

W)y Manufacture date 03/15/2002

:% Repair Type Mone

Figure 1-7: Actuator Information Menu with SDC-625
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Calibration Menu

All the calibration methods are placed under the separate menu “Online\Device setup\Calibration” as
shown in the following Figure 1-8. There are four types of calibrations; current input, motor, current
output and position sensor calibration. Separate methods are provided for restoring factory calibration.

{0 Mair Ikem |
= @ online kedy Remnote Motor Field Calibration

\% Renote Motor Factory Calibration

ke Restore Mokor Calibration

=] Device setup

{10 Praress wariahles
L] Diag/3ervice
¢ e[ Actuator Stakis
[§|:| Configuration
=17 sstup
L] Input
L3 Kevbrd fuco/Man
] Characterization
[0 [ Alarms

{11 Digital Input

-] Display

] Lockaut
{17 Actuator Info.
23 Calibration

L CQurrent Input
B=1

] Qurrent Qutpuk
{1 Pasition Senso-

L T T

Figure 1-8: Calibration Menu with SDC-625

Maintenance Menu
The Maintenance data can be viewed from the menu “ Online/Device Setup/M aintenance’

There are two methods available in this menu, Save Maintenance Data and Reset stats. Save
Maintenance Datais used to save the maintenance data (shown in the Figure 1-9) to EEPROM and will
be retained even when the power is removed. Reset stats method is used to reset any of the maintenance
statistics shown in the Figure 1-9.

[=1-{] Main Item “alue | Units
B @ Online Ky Termp Lo 78,79 degF
[E1-] Device setup &y Temp Hi 83,53 degF
[ Process vatiables 19 gcc‘ gtautﬂme Zl?Bg‘gg Minukes
L Wh Acc, Starks :
SR Diagfoeriice @ Relayt Cyl Crit 500
{1 Actuator Status \D) Relaye Cyl crt 217.00
=[] Configuration @y Regiand Cnt 323,00
B3] Setup Wy Regiont Cnt 198800
|:| Input Wy Regionz Cnk 1027.00
1] Kevbrd AutofMan W Reqion3 Cnt 932,00
1] Characterization Y :eglon; E”E ggggg
i ) Reqions Cnl |
5 D Erg;ayl (i urﬂ Regiuns ot 37.00
i Kigh Region7 Crit 1351,00
L Relayziplams k) Reegions cnt 187.00
L5 ] Menu not availablz @y Regiond Crt 870,00
(1] Menunot avallable @)y Total Degress 3423000
I:l Currenk Output My Save Maintenan, Data
(22 Digial Inpat Mk Reset stats
1] Display
] Lockout
] Actuator Info.
=] Calibration
| {13 Current Input
{17 Motar
{13 Current Output
-] Position Sensor
e} airtenance:
{17 Device information
1] Review

Figure 1-9: Maintenance Menu with SDC-625
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Menu Trees with HC-275

When the actuator is detected by HC-275, the first screen appears is the Online screen and will look like
as shown in the following Figure 1-10.

........ Ly
Orl ine 45
asition .
I PO Currnt 4,08 mA
4 InrFPut H. 88 X
TenF Z25. 868 degl
[ SHLIE |

Figure 1-10: Online Menu with HC-275

The device setup screen and the other screens will look similar to the menu structures given for SDC-
625.

The process variable menu screen is shown in the Figure 1-11. There are few more variablesin this
menu, which are not visible. Use the Arrow keys present on the HC-275 keyboard to scroll through all
the available variables under the menu.

iﬁ Deviat.ion
- | SHLUE | HUME |

Figure 1-11: Process Variables Menu with HC-275

The Device information menu contains all the HART variables such as Tag, Message, Descriptor, and
Polling Address and is shown in the Figure 1-12.

HERCULIHE:HART TRHG
Device information &
1 Poll adde 5]

ess39e
4 Model

iﬁ DescrirFtor
- | SHLUE | HUME |

Figure 1-12:; Device Information Menu with HC-275

5/05 Installation and Operation Manual HercuLine Actuators with Hart Communications 9



Introduction

The device status menu contains all the status variables and is shown in the following Figure 1-13.

Cl
=i

HHET baard 5t5

Mode status

Hardware status
(SHUE FHUPE |

=
4
3

Figure 1-13: Status Menu with HC-275

Menu Screens for AMS

Some of the menu screens with AMS are presented here. When a device is detected with AMS and the
user right clicks on it, the device menu will appear as shown in the Figure 1-14.

I Manufacturer I Dievice Tvpe I Device Rev

e ol YERCULINE 1
Process \\'arlahles
Status..
Scan Device
Diagnostics and Test =
Calibrate >

Master reset

MFfa. Informiation

Heplace
Urras s
Rename

Audit Trail

Record Maniual Event
Drawings [ Motes.,,
Help...

Clear Offline Configuration
Compare Configurations...
Configuration Froperties. ..

Figure 1-14: Device Menu with AMS

Calibration methods are presented in the Calibrate menu. All the diagnostic methods such as Master
reset, position test are presented under Diagnostic and Test menu. When you select the Process
Variables menu, the following dialog box is displayed (Figure 1-15).
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Fosition Process Input Analog Dutput
: @ [ &=
@ I % .'f?) Input FETE Py cumne [ T maA
J o
100,00, o TiferFune [Linear =
Fas URY | X
J Temperaturs M Diewiation I 018722
J u I o L Dleadband I 0500 o2
J degF =3
| Sibd j Dewice Status
o TempHi
&) o (s Fallsafe
Pos LAY 9
787I— (5 AurctManual Mode
Device T HART
AR s, HONEVWELL
Poll addr 0 <§r Herculing
Desciiptar [FETUATOR Bl o
[nzeo= -
7T
tndsl (102802 - Desiid
|

Figure 1-15: Process Variables Menu with AMS

~ Process Input

Input LRy 100,00 5

Input LR 0.00 %

Deadband 0500 5

o] Uﬂi
Input LAY

Historw: Current - Offline

= | G
[ime 'I 1

7

Cancel | Eoi | Heip |

Flelayd | Felspd | Actustor Infa | M sintenancs Device | HART |
BasicGetup || Imput | Chaacteization | ®O0#20 | o0 | Others | Felal | Felayz
g@ Herculine  [T0ZE0: - - Process Input
- Ui [ ED
=
Pasition Urit % - e
100,00
Temp Unit [decF - Input LIRY

Figure 1-16: Configuration Properties Menu with AMS

The Maintenance Data menu in AM S looks as shown in the Figure 1-17.

Baszic Setup | Inpuit | Characteriz ation

Rielayd I Relayd I

Actuator Info

| wowzo | voivz0
Mainterance ! Dievice | HART

| Otheis | Felayl |

Relap2

— Maintenance

fico, Starts

Total Degress

Regionl Cnt

A Stall Time I—UUU Mirutes
[ amm
Relapl Cyl Cnt | 26.00
Relw2CylCnt | 21700
Relay3 Syl Ent Ii
Fletaud Tyl Cr r—
T
[ mm

Regionl Cnt
Region2 Cnt
Region3 Cnt

Regiond Cnt

Regiond Cnt.

Regionb Crt

Reqgion? Cnt

Regiond Cht

Fegiong Cht.

I
[ ToEm
[ #=m
[ E=Em
[ 7aEm
[ &
[ 7=
[ Temm
[ #mm

Hizgtary Current Offine

G | I

Cancel r Al r

Help

[

Figure 1-17: Maintenance Menu with AMS

All the process variables that change dynamically with the applied process are presented here and are
read only. The parameters to be configured are presented in the configuration properties dialog box
(Configuration Properties menu) with separate tabs as shown in the Figure 1-16.
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The example Relay menu in AMS is shown in the Figure 1-18:

Relayd I Relawd I Actuator Info I Maintenarnce I Device | HART I
Basic Setup I Input | Characterization I w20 I YOA20 I Others Relayl I Relap2
Herculine |1DEEDS g I
- Set Point] (il St Foint2
Relayl S5F1 Type | Pogition B ange - i Relayl 5F2 Type I Input Range = I
Relayl 5P Valus .00 Relayl SP2 % alue 5.00
Relay] 5P1 Event ILDW Alarm vi Helayl SP2 Event ILow Alarm = I
Relay] ST Scale Ralay]l SE2Scals
|
— Husteresiz
Relapl Hysteresiz I 040 =
e Tk I :_J Ok r Cancel I_ Al I- Help [
Histor Current Offline: B

Figure 1-18: Relayl Menu with AMS

1.5 Methods Available in the DD
Master Reset

Position Test

Restore factory configuration

Save Maintenance Data

Reset Stats

Current input calibration

Restore current input calibration

Current output calibration

© © N o 00k~ W DN PR

Restore current output calibration

=
©

Remote Motor field calibration

o
=

Remote Motor factory calibration
Restore Motor calibration

=
N

Position Sensor calibration

=
w

14. Restore NCS calibration
The methods 1-3 are present under the menu “Online/Device setup/Diag Service’.

Master Reset: This method resets the actuator; this operation is same as the actuator Powered
OFF and ON.

Position Test: This method instructs the Herculine Actuator to move the motor from current
position to a different location (this depends on current position of the motor) and to return back to
the original position, the method reports any problem found during the execution.
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Restorefactory config: Restores the user configuration to the factory configuration.

Methods 4-5 are present under the menu “Online/Device setup/M aintenance” menu.

Save Maintenance Data: Saves all the maintenance data to the EEPROM. Since the data is
stored in aNon-Volatile memory the values will be retained even the actuator power isremoved.

Reset Stats: Resetsthe any or al of the maintenance data variables to zero value.

All the calibration methods 6-14 are arranged under the menu “Online/Device setup/Calibration”

Current Input calibration: This procedure calibrates the Actuator's remote current input field.
Before Running the Method, ensure that the calibrated 4-20mA current source is connected at
input terminals of the actuator.

Restore Current Input calibration: Restores the user current input calibration to the factory
values.

Current Output calibration: This procedure calibrates the Actuator's remote current output field.
Before running the method, make sure that the Actuator's current output type has already been
configured and a voltmeter is connected across a 250-ohm resistor, which is connected across the
current output terminals of the actuator.

Restore Current Output calibration: Restores the user current output calibration to the factory
values.

Remote Motor Field Calibration: This procedure calibrates the Actuator's Actuation span

Remote Motor Factory Calibration: This procedure calibrates a position Sensor that has been
replaced in the field. WARNING: performing this procedure will destroy the original factory
motor caibration. Before calibrating, ensure that the Motor direction (CCW) and the engineering
units are already configured. This calibration must be a complete 100% SPAN calibration and in
the CCW direction.

Restore Motor calibration: Restoresthe user motor calibration to the factory values.

Position Sensor calibration: This method is to calibrate the position sensor when the sensor
output is incorrect (or) the position sensor in the actuator has been replaced (or) the position
sensor adjustment has been disturbed.

Restore Position calibration: Overwrites the original calibration with the user remote factory
calibration.

An example calibration method is given in section 1.6.

5/05
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1.6 Calibration with SDC- 625

Remote Motor Field Calibration:

An example is given here for calibrating remote motor field with the detailed steps including windows
dialogs. Thiscalibration is performed with SDC-625.

When the remote motor field calibration method is executed, the first dialog appears is as shown below:
Stepl

Remote Motor Field Calibration

About to perform Actuator's remote motor field calibration.

Press OK button to continue method execution or Abart button bo abort method execution

ot | ok |

Figure 1-19: Remote Motor Calibration (Step 1)

Press‘OK'’ to proceed with the calibration or press‘ Abort’ to abort the method.

Y ou can press Abort at any stage of the method execution to abort the field calibration. If you abort in
the middle of the method execution the calibration values will not be saved.

Y ou need to perform all the steps (till the end of the method) to complete the calibration. If you click
OK, the method will proceed to the step 2.

Please click OK in step 2 to proceed to step 3, step 4, step 5 and Step 6. The OK or Abort buttons will
not be enabled in Step 3, 4 and 5.

Step 2

If the engineering unit is not configured to %, this step will automatically set the unit to % before
proceeding to step 3.

Remote Motor Field Calibration

Before Running the method. make sure that the Actuator's direction[CCW]
and engineering units[%] are configured.

Press OK button to continue methed execution or Abort button ta abort nethod execution.

Help | Abott | ok, |

Figure 1-20: Remote Motor Calibration (Step 2)
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Step 3
This step selects the Motor Calibration group in the actuator.
Remote Motor Field Calibration
Selecting calibration motor group...
ethod execution in progress.
Help I b | ]84 I
Figure 1-21: Remote Motor Calibration (Step 3)
Step 4
Step 4 and 5 invokes and enables the Motor calibration respectively.
R orot e oo il Cobrotion
Invoking calibration motor group...
Method execution in progress...
Heb | | i oc
Figure 1-22: Remote Motor Calibration (Step 4)
Step 5

Remote Motor Field Calibration

Enabling calibration function...

Method execution in progress..

Help Libort | ok I

Figure 1-23: Remote Motor Calibration (Step 5)
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Step 6

Step 6 requests user to select Low calibration (Lo Cal) or high calibration (Hi Cal) to perform. User has

to select Lo cal first, perform the low calibration and then go to High calibration. If user selects the Low
calibration, the calibration proceeds to step 7.

Remaote Motor Field Calibration B

Select Position ?

_—

loCal B
Hi Cal
End ¥

Press OF button to continue method execution or dbort button to abaort method execution.

| |

Figure 1-24: Remote Motor Calibration (Step 6)
Step 7

User needs to enter Low motor calibration value in % in the Box provided and then Click OK to proceed
further.

Remote Motor Field Calibration

Enter low calibration position Yalue ?
[10.000000]

Press OF. buttan to continue method execution or Abort button to abort method execution.

| |

Figure 1-25: Remote Motor Calibration (Step 7)
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Step 8
This step just displays the user-selected value and user hasto click OK to continue with the method.

Remote Motor Field Calibration

Decrementing Motor Position to 10.000000

Press OF button to continue method execution or 4bort button to abort method execution.

Help sbat | Ok, |

Figure 1-26: Remote Motor Calibration (Step 8)

Step 9

This step will wait till the motor is placed in the user requested position before proceeding to the next
step. Both the OK and Abort buttons are disabled here. The displayed message in the dialog box
depends on the current position of the actuator. This can be either Decreasing Motor position or
Increasing Motor position message. Once the motor is placed in the user requested position the
calibration proceeds to the next step

Remote Motor Field Calibration 3

Decrementing Motor Position to 10.000000

Method execution in progress...

Help | At | il |

Figure 1-27: Remote Motor Calibration (Step 9)
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Step 10

Thefinal position may not be exactly the same value requested by the user. There may be a small
difference between the user requested value and the set position value. Check the position value

displayed in the actuator front panel display. Adjust the motor position using Handwheel or Auto/Manual
switch to the requested value and then proceed with the next step.

Remote Motor Field Calibration

If the final position is not set. use the Handwheeel or AUTO/MANUAL
switch to drive the to the d iti

P

Press OK button to continue method execution or Abort button to abort method execution,

Hep | shat | oK |

Figure 1-28: Remote Motor Calibration (Step 10)
Step 11
Select the High calibration (Hi Cal) in this step and click OK to continue.

Remote Motor Field Calibration

Select Pogition ?

Hi Cal =]
Lo Cal -
End ¥

Piess OK. button to continue method executior or Abort button to abort method execution.

Help fhat | g

Figure 1-29: Remote Motor Calibration (Step 11)
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Step 12

Enter the High calibration position value in this step. The high calibration value should be 10% more
than the low calibration value entered in step 7. Click OK to continue the method.

Remote Motor Field Calibration

Enter high calibration position Value ?

[90.000000]
Press OK button to continue method executior or Aboit button to abort method execution:
Help | Abort | oK |

Figure 1-30: Remote Motor Calibration (Step 12)

Step 13
This step just displays the user-selected value and user has to click OK to continue with the method.

Remote Motor Field Calibration

Incr ing Motor Position to 90.000000

Press OK button to continue method execution or Abort button to abort method execution.

Help | doat | oK. |

Figure 1-31: Remote Motor Calibration (Step 13)
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Step 14
This step will wait till the motor is placed in the user requested position before proceeding to the next

step. Both the OK and Abort buttons are disabled here. Once the motor is placed in the user requested
position the calibration proceeds to the next step

Remote Motor Field Calibration N

Incrementing Motor Position to 30.000000

Method execution in progress. .

Help I Lokt | K
Figure 1-32: Remote Motor Calibration (Step 14)

Step 15

Thefinal position may not be exactly the same value requested by the user. There may be a small
difference between the user requested value and the set position value. Check the position value
displayed in the actuator front panel display. Adjust the motor position using Hand wheel or
Auto/Manual switch to the requested value and then proceed with the next step.

Remote Motor Field Calibration

If the final position is not set, use the Handwheeel or AUTO/MANUAL
switch to drive the to the d iti

p

Press OK button ta continue method execution or &Abort button to abort method execution.

Figure 1-33: Remote Motor Calibration (Step 15)
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Step 16

Once the Low and High calibrations are completed select End and press OK to complete the calibration
method.

Remote Motor Field Calibration

Select Position ?
Lo Cal E
Hi Cal

-

Press DK button to continue method execution or Abort buttan to abort method execution.

Help apat | o

Figure 1-34: Remote Motor Calibration (Step 16)
Step 17
Click OK here to terminate the Motor field calibration.

Remote Motor Field Calibration _

Terminating motor field Calibration...

Press OK button to continue method execution or Abart buttan to abort metho d execution,

Help Abort | oK. |

Figure 1-35: Remote Motor Calibration (Step 17)

Step 18
The dialog box displays the Motor field calibration completed message.

Remote Motor Field Calibration _ e

Remote motor field calibration is completed.

Press OK to continue.

Help et oK. |

Figure 1-36: Remote Motor Calibration (Step 18)
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Current Input Calibration

An exampleis given here for calibrating Current | nput with the detailed steps including windows

dialogs. Thiscalibration is performed with SDC-625. When the Current I nput calibration method is

executed, the first dialog box appearsis as shown below:

Step 1

Click OK to proceed with the calibration or click Abort to abort the method. Y ou can press Abort at any
stage of the method execution to abort the Input calibration. If you abort in the middle of the method
execution the calibration values will not be saved. Y ou need to perform all the steps (till the end of the
method) to complete the calibration. If you click OK, the method will proceed to the step 2. Click OK in
step 2 to proceed to step 3, step 4, step 5 and Step 6. The OK or Abort options will not be enabled in

Step 3, 4 and 5.

Current Input Calibration

About to perform Actuator's remote current input field calibration.

Press OK button to continue method execution or &bort button to abort method execution

shat | oK |

Figure 1-37: Current Input Calibration (Step 1)

Step 2

Make sure that the calibrated 4-20mA input current source is connected at the input terminals of the

actuator before proceeding with clicking OK button.

Current Input Calibration _ N

Before Running the Method, Ensure that the calibrated current source is
d at ifp termi

Press OF buttor bo continue method execution or Abort buttor to abort method execution.

Help | st | oK, |

Figure 1-38: Current Input Calibration (Step 2)
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Step 3
This step selects the Input type Calibration group in the actuator.

Current Input Calibration K 1

Selecting calibration input group...

Method execution in progress...

Help | ot | i |

Figure 1-39: Current Input Calibration (Step 3)

Step 4
Step 4 and 5 invokes and enables the Input calibration respectively

Current Input Calibration o

Invoking calibration input group...

Method execution in progress.

Hee | ot | T |

Figure 1-40: Current Input Calibration (Step 4)

Step 5

Current Input Calibration T

Enabling calibration function...

Method execution in progress...

Help | bt | i3 |

Figure 1-41: Current Input Calibration (Step 5)
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Step 6
Step 6 will activate the Zero Calibration Function

Activating zero calibration function...

Methaod execution in progress..

Help | ot | 2 |

Figure 1-42: Current Input Calibration (Step 6)

Step 7

Step 7 ensures that Zero calibration is activated. User has to set the Low Calibration Point in the external
input source (4mA) before pressing OK and proceeding to next step.

Current Input Calibration N

Zero calibration is activated, set the external ifp source to the low
calibration point and press OK.

Press OK button to continue method execution or Abaort buttan b short method execution

Help | Abort |

Figure 1-43: Current Input Calibration (Step 7)

Step 8
This step displays that the zero calibration is completed.

Current Input Calibration N

Zero calibration is being performed...

Mathod sxeculion in piogress

Help oot | iz

Figure 1-44: Current Input Calibration (Step 8)
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Step 9
Once the zero calibration is completed the method performs the span calibration
Current Input Calibration

Activating span calibration function...

Method execution in progress...

Help ot | oK |

Figure 1-45; Current Input Calibration (Step 9)

.Step 10

Span calibration will be performed from step 9. User has to set the High Calibration point (20mA) in the
external source before proceeding to next step.

Current Input Calibration |

Span calibration is activated, set the external ifp source to the high
calibration point and press OK.

Press OK buttan ta continue methad execution or Abart button to sbart method execution

Help | sbot | TR 1

Figure 1-46: Current Input Calibration (Step 10)

Step 11
Steps 11 and 12 will perform the span calibration and terminate the calibration method.

Current Input Calibration

Span calibration is being performed...

Method execution in progress.

Help | ager | .

Figure 1-47: Current Input Calibration (Step 11)
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Step 12
Current input calibration is completed, Terminating input calibration...
tdethod execution in progress....
Help | st O |
Figure 1-48: Current Input Calibration (Step 12)
Step 13

This dialog box shows that Input calibration is completed.

All the other calibration methods (current output and Non-contact sensor) are similar to the above
examples. Each step in the method will direct the user if an action isrequired from user end.

Current Input Calibration I

Input calibration is completed.

Fress OK button to continue method execution or Abort butkor ta abort method exscution,

Help | Abort |

Figure 1-49: Current Input Calibration (Step 13)
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2. DD Upgrading

2.1 Overview

If your HART Host does not have the Herculine actuator DD installed, please upgrade your Host with
the latest actuator DD by downloading from http://www.honeywell.com/imc

Thelink contains the DD installation files for the following Hosts:
1. Herculine actuators DD file for HC-375

2. Herculine actuators DD file for HC-275.

3. Herculine actuator DD installation kit for AMS.

Installing in HC-375

Use the 375 Easy Upgrade utility received with the HC-375 to install the DD file (*.hdd, * hhd) onto HC-
375.

Installing in HC-275

To load the DD onto HC-275 you need to have 275 DD upgrade hardware & software. Please
contact Emer son Service center if you don’t have the HC-275 DD upgrade facility.

Installing in AMS

The downloaded AMS device installation kit can be installed only on PC's where AMS isinstalled. This
kit istested for only AMS 6.0, 6.1 and 6.2 versions and is not tested with any other AMS versions.

1.  Unzipthefile and extract the contents to afolder on the PC where AMSisinstalled.
2. Select Start > Programs’/AM S/Add Device Manually. In the dialog box, click Next to proceed.

3. A new dialog box will appear asking to select the source directory where the device installation kit
present as shown in the Figure 3.1. Select the directory where the Ddinstal.ini fileislocated. This
file will present in the directory where the DD installation kit is extracted (Extracted
Directory/Her culine/Ddinstal.ini). Click Next to proceed.

& Get Source P x|
To instal files for this directon. click Next
To inztal flaz from a diflerent directary, click Brawse and zelect another diractary.
~ Source Directary 7
CissanudialabMS InstalHERCUILINES ‘
< Back | Hest » i Cancel | Help |

Figure 2-1: Installing DD installation kit in AMS (Step 1)
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4. A new dialog will appear showing the Device DD present in the installation kit as shown in the
below Figure 3.2:

W Select Devices L Ed

To gelect or de-select a device. expand the list and click the check box.

(= Manufacturers
[=1- Hanewwell
B | HERCULINE Rev 1 DD Few 1

—AMS Director
C:haMShdevicesh

< Back I Hext » I Cancel | Help |

Figure 2-2: Installing DD installation kit in AMS (Step 2)
5. Click Next to proceed further. Once all the steps are finished a message will appear saying “Device
installation successful”.

Installing for SDC-625
1. Copy the DD file (.fmsfile) to where the device database for SDC is present.
2. IftheDD IDEisalready installed, the device database path should be C\AHCR\DDL \Library.

3. Copy the .fms file into the patch “C:\HCR\DDL\Library\O00017\0005". If the path is not present
Create one.

Installing in H-FDCM
1. Copy the DD file (.fmsfile) to any location in the PC,

2. Open the H-FDCM client, and select Tools’Add DD File from the menu. A dialog box will appear
asking to select the .fmsfile.

3. Select the copied .fmsfile and select Open to proceed further.
4. TheDD file Uploaded successfully message is displayed.
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3. Limitations /Not Supported

Burst Mode is not supported
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4. Trouble Shooting

4.1 Command 48 Bytes / Device Status Byte / Alarms
All the device status and command 48 screens presented here are taken with AMS.

Device Status Byte

The string will be shown with the red color background if that particular condition is set in the actuator.
Refer HART Protocol documentation for specific meaning of the device status byte strings.

["Device Status 1] Saftware Statis | Alam Status | HART Brd Status | Auto/Manual Mods
- Standard

2 Primary varisble out of limits

20 Morrprimary variable out of limits

' Primary variable analog output saturated
3 Primary variable analog output fived

2 Moie status available

0 Cold start

1 Configuration changed

2 Field device malfunction

|

Figure 4-1: Device Status Byte in AMS

Software Status

This byte gives the software and hardware status of the Actuator Main PWA.. The Failsafe condition will
set if the input signal is out of limits (not within 4-20mA).

Device Status l Alam Status | HART Brd Status I Suto/Manual Mode I ardware Available|
~ Critical

3 FailSafe

(5 RAM Test

2 Config ChisSum

" Working Calbration ChkSum

b SEE Test

_ EEFail

Figure 4-2: Software Status Byte in AMS
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Alarm Status

This byte gives the Alarms status of the actuator including stall condition and Rivitz failure. All the
alarms are user configurable.

Device Status ! Software Status

HART Brd Status l AuatodMarual Mode I ardware Available|

— Critical

(i Alam 4 Relayl Set

(2 Alarmn / Relay2 Set

(2 Alam /Relay3 Set

2 plam / Relayd Set

2 Stall Alarrn Set

) Rivitz Failure

|

Figure 4-3: Alarm Status Byte in AMS
HART Board Status
The HART Board status byte gives the software and hardware status of HART PWA.

e |f Modbus communication Fail bit is set, there could be a problem with the Modbus communication
in the actuator. This problem will be cleared automatically once the Modbus communication
restores. If the problem persists for long time, run the Master Reset method to resolve the problem
or Power OFF and Power ON the actuator.

o Replacethe HART PWA board with new oneif RAM or EEPROM or FLASH failure happens.

All the above three bytes are command 48 bytes and are critical to the operation of the actuator.

Device Status | Saftware Status | Alam Status | T HART Brd Statis ] AutoManual Mode | TETTEE R CETETTY

- Critic.al

3 EEPROM Fail

{2 R Fail

(¢ FLASH Fail

(2 MODEBUS Comm. Fail

Close | Help

Figure 4-4: HART Board Status Byte in AMS
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Trouble Shooting

Auto/Manual Mode
This byte gives Auto/Manual mode status of the actuators External and Front panel switch. If any of the

bitsis set then the actuator isin Manua mode.

Device Status | Software Status | Alam Status | HART Brd Status | Auto/bianual Mode |[RETR e TR RV

Information

(O Aute/Manual Made
(2 Manual Front Panel

 Manual Extenal Switch

|

Figure 4-5: Auto/Manual Mode Status in AMS

Hardware Available
This byte gives the hardware available with actuator. Each relay board has two Relays/Alarms. The two

bytes are for information purpose only.

Alam Status | HART Brd Status | Avte/Manual bods (TR ST ]

Device Status | Software Status

L _BRelay Board 1

() Pelay Board 2

[ Wbisplay/KegPad

 BHART Communication Card

Figure 4-6: Hardware Available Status in AMS
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The Herculine actuator with HART Communications is approved for the following standards

1.

2
3.
4

5. Approvals

CE

UL
CSA
NEMA
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