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1. Installation and Basic Operation
1.1 What Instrument Do | Have?

Thank you for choosing this Controller.

It provides precise control of industrial processes and is available in three standard DIN sizes:-
e 1/16 DIN Model Number P116

e 1/8 DIN Model Number P108

e 1/4 DIN Model Number P104

A universal input accepts various thermocouples, RTDs or process inputs. Up to three (P116) or four (P108 and
P104) outputs can be configured for control, alarm or re-transmission purposes. Digital communications and a
current transformer input are available as options.

The controller may be ordered against a hardware ordering code only (section 1.5.1). In this case when it is new
and first switched on ‘out of the box’ it will start in a ‘Quick Configuration’ mode (section 4.1). Alternatively, it may
be ordered against both hardware and software codes, in which case it will be supplied configured and will start up
directly showing the operator display (section 4.2). A label fitted to the right side of the sleeve shows this ordering
code together with the serial number, which also includes the date of manufacture. A label on the left side shows
the terminal connections for the hardware fitted.

A full configuration mode may also be entered and provides more detailed functionality to be configured (section

5).

This Manual takes you through all aspects of installation, wiring, configuration and use of the controller.

1.2 Unpacking Your Controller

The controller is supplied with:-

e Sleeve (with the controller fitted in the sleeve)

e Two panel retaining clips and IP66 sealing gasket mounted on the sleeve

e Component packet containing a snubber for a relay output (see section 2.10) and a 2.49Q resistor for a current
input (see section 2.5)

e Installation sheet Part Number HA031173EFG (English, French, German) and HA031173ISC (ltalian, Spanish,
Chinese).

1.3 Dimensions
General views of the controllers are shown below together with overall dimensions.

P116

: : : ; : Top View
Front View 1.25mm Side View (Right Side) P

48mm (0.5in)

= (1.89in) = - I+ |+—— 90mm (3.54in)—>|

48mm

o— —Latching - —e {l
(1.89in)

ears

IP66 Sealing Gasket Panel retaining clips Panel retaining clip

P108 and P104

P108 Front View P104 Front View Side View (Left Side)
T
96mm _Latching
(3.78in) ears N
Latching
ears
|« 48mm _| |[— 96mm (3.78in) —> e— 90mm (3.54in) —»| P66 Sealing
(1.89in) Gasket

Part No HA031260 Issue 7  April -15 5



User Manual Piccolo Range

14 Step 1: Installation

This instrument is intended for permanent installation, for indoor use only, and enclosed in an electrical panel

Select a location which is subject to minimum vibrations the ambient temperature is within 0 and 55°C (32 - 131°F)
and operating humidity of 0 to 90% RH non condensing.

The instrument can be mounted on a panel up to 15mm thick.
To ensure IP66 front protection, mount on a non-textured surface.

Please read the safety information in section 3 before proceeding. An EMC Booklet, part number HA025464, gives
further installation information and can be downloaded from www.eurotherm.co.uk.

1.4.1 Panel Mounting the Controller

1. Prepare a cut-out in the mounting panel to the size shown. If a number of controllers are to be mounted in the
same panel observe the minimum spacing shown.

2. Carefully remove the panel retaining clips from the sleeve using figures or a small screwdriver.

3. To achieve IP66 sealing, make sure the gasket is fitted behind the front bezel of the controller

4. Insert the controller through the cut-out

5. Spring the panel retaining clips back into place. Secure the controller in position by holding it level and
pushing both retaining clips forward.

6. Peel off the protective cover from the display.

7. Ifthe panel retaining clips subsequently need removing, they can be unhooked from the side with either your
fingers or a screwdriver.

1.4.2 Panel Cut Out Sizes

45 mm -00+06 92 mm -0.0+0.8
{ = 1.77in -000,+002 e |<— 362in -000,+003 —
45 mm
S0.0+0.46
P116 1.77 in
-0.00, +0.02
92 mm 92 mm
-0.0+0.8 -0.0+0.8
. T P108 3.62in 3.62in P14
> mm -00+06 | g -0.00, +0.03 -0.00, +0.03
1.77 in -0.00, +0.02
1.4.3 Recommended minimum spacing of controllers
Applies to all models.
10mm (0.4 in)
+> |«

38mm (1.5 in) (Not to scale)

1.4.4 To Remove the Controller from its Sleeve

The controller can be unplugged from its sleeve by easing the latching ears outwards and pulling it forward out of
the sleeve. When plugging it back into its sleeve, ensure that the latching ears click back into place to maintain the
IP66 sealing.

6 Part No HA031260 Issue 7  April -15
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1.5 Order Code
1.5.1 Hardware
1 2 3 4 5 6 7
Model |Function | Supply ' OP1/2/3 | OP4 | Options | Label
Voltage
1. Model No.
P116 1/16 DIN size
P108 1/8 DIN size
P104 1/4 DIN size
2. Function
CC Controller

3. Supply Voltage
VH 100 - 230Vac
VL 24Vac/dc

4. Outputs (OP1, OP2) P116

LRX OP1 Logic, OP2 Relay
RRX OP1 Relay, OP2 Relay
RCX OP1 Relay, OP2 Analogue isolated
LTX OP1 Logic, OP2 Triac

(not supported for supply voltage VL)
LLX OP1 Logic, OP2 Logic
LCX OP1 Logic, OP2 Analogue isolated

4. Outputs (OP1, OP2, OP3) P108 and 104

LRR OP1 Logic, OP2 Relay, OP3 Relay
RRR OP1 Relay, OP2 Relay, OP3 Relay
RRC OP1 Relay, OP2 Relay, OP3 Analogue

isolated

LTR OP1 Logic, OP2 Triac, OP3 Relay
(not supported for supply voltage VL)
LLR OP1 Logic, OP2 Logic, OP3 Relay

LRC OP1 Logic, OP2Relay, OP3 Analogue
isolated

5. Output4 (OP4)

R | Changeover Relay
6. Options

XXX None

XCL CT & Digital input 1

4CL EIA485 + CT & Digital input 1

8 9 10 11 12

Warranty | Certificates | Accessories | Pre-
configuration

Special

7. Custom Label

XXXXXX None

8. Special

XXXXXX | No special required
9. Warranty

XXXXX Standard

WL005 Extended

10. Certificates

XXXXX None
CERT1 Certificate of conformity
CERT2 5 Point Factory Calibration

11. Accessories

XXXXXX None
RES250 250R resistor for 0-5Vdc OP
RES500 500R resistor for 0-10Vdc OP

12. Pre-configuration

0 Quick code entry requested at first start up
F Factory default table loaded
P Quick code pre-loaded

Notes regarding Pre-configuration

0 The controller will start up showing the
request of SET1 followed by SET2. The
values of SET1 and SET2 must be entered by
the user when the controller is first powered
up. See section 4.1.3.

F Controller will start in operating mode with a
predetermined set of parameters.
See section 11.

P The controller will start up with a preloaded
set of characters as specified by the
Configuration Code as defined in the next
section.
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1.5.2 Configuration Code

The controller can be ordered and supplied pre-configured and is shown by the code below.

(Note: These codes also correspond with the Quick Codes listed in section 4.1.3. where SET1 corresponds to tables

1,2,3 and 4 and SET2 corresponds to tables 5, 6, 7 and 8).

1 2 3 5 6 7 8
Input Type Range Output 1 Output 3 Output 4 Digital Input 1 | Digital Input 2
1. Input Type 3. Output 1
Thermocouple X No output specified
X No input type specified N Unconfigured
B Type B Control
J Type J H PID heating - logic, relay
H Type K C PID cooling - logic, relay
L Type L J ON/OFF heating - logic, relay
N Type N F ON/OFF cooling - logic, relay
R TypeR Alarm 3 |Energised in alarm | De-energised in alarm
S Type S 0 High alarm 5 High alarm
T Type T 1 Low alarm 6 Low alarm
C Custom/Type C 2 Deviation high 7 Deviation high
Resistance Thermometer 3 Deviation low 8 Deviation low
P Pt100 4 Deviation band 9 Deviation band
Linear Event " | Timer events
\ 0-80mV E Timer end status
2 0-20mA R Timer run status
4 4-20mA Note (1) |If the timer is configured as a Dwell Timer
2. Range 5. Output 2
X No range specified X No output specified
C  |°CFull Range N Unconfigured
F °F Full Range Control®
Celsius Fahrenheit H PID heating - logic, relay or 4- 20 ma ?
0 0-100 G 32-212 C PID cooling - logic, relay or 4- 20 mA®
1 0-200 H 32-392 J ON/OFF heating - logic, relay or 4- 20 mA®
2 0-400 | 32-752 F ON/OFF cooling - logic, relay or 4- 20 mA ?
3 0-600 J 32-1112 Alarm 1 Energised in alarm | De-energised in alarm
4 0-800 L 32-1472 0 High alarm 5 High alarm
S 0-1000 M 32-1832 1 Low alarm 6 Low alarm
6 0-1200 N 32-2192 2 Deviation high 7 Deviation high
7 0-1400 P 32-2552 3 Deviation low 8 Deviation low
8 0-1600 R 32-2912 4 Deviation band 9 Deviation band
9 0-1800 T 32-3272 DC OUT Retransmission
T 4 -20mA Set Point
U 4 -20mA Process Value
Y 4 -20mA Output power
A 0 -20mA Set Point
B 0 -20mA Process Value
D 0 -20mA Output power
Event ") Timer events
E Timer end status
R Timer run status
Note (1) If the timer is configured as a Dwell Timer
Note (2) Output 2 can be DC linear on P116 only
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Configuration (Continued)

1 2 S 4 5 6 7 8
Input Type Range Output 1 Output 2 Output 3 Output 4 Digital Input 1 | Digital Input 2

5. Output 3 (Only available in P108 and P104) 7. Digital Input 1

X No output specified X Digital Input not specified

N Unconfigured N Unconfigured

Control A Alarm acknowledge

H PID heating - relay or 4- 20 mA S Setpoint 2 select

C PID cooling - relay or 4- 20 mA L Keylock

J ON/OFF heating - relay or 4- 20 mA T Timer reset

F ON/OFF cooling - relay or 4- 20 mA R Timer run

Alarm 3 | Energised in alarm | De-energised in alarm U Timer run/reset

0 High alarm 5 High alarm H Timer hold

1 Low alarm 6 Low alarm M Manual status

2 Deviation high 7 Deviation high B Standby mode

3 Deviation low 8 Deviation low

4 Deviation band 9 Deviation band 8. Digital Input 2

DC OUT | Retransmission X Digital Input not specified

T 4 -20mA Set Point N Unconfigured

u 4 -20mA Process Value A Alarm acknowledge

Y 4 -20mA Output power S Setpoint 2 select

A 0 -20mA Set Point L Keylock

B 0 -20mA Process Value T Timer reset

D 0 -20mA Output power R Timer run

Event'” | Timer events U Timer run/reset

E Timer end status H Timer hold

R Timer run status M Manual status

Note (1) |If the timer is configured as a Dwell Timer B Standby mode

6. Output 4

X No output specified

N Unconfigured

Control

H PID heating - relay

C PID cooling - relay

J ON/OFF heating - relay

F ON/OFF cooling - relay

Alarm 2 | Energised in alarm | De-energised in alarm

0 High alarm 5 High alarm

1 Low alarm Low alarm

2 Deviation high 7 Deviation high

3 Deviation low 8 Deviation low

4 Deviation band 9 Deviation band

Event™ | Timer events

E Timer end status

R Timer run status

Note (1) |If the timer is configured as a Dwell Timer

Part No HA031260
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2. Step 2: Wiring
2.1

Terminal Layout P116 Controller

VAN

Ensure that you have the correct supply for your controller

Check order code of the controller supplied

7

+ NO
1A CTI|AA
OP1 Il :'5/ ! &l I
- JE EE
DI14
+ +  NO [[oa LA |[|[AC
m A7 /1 GE e
: : E{ 28] com [HD]|f[ V!
High Voltage AL | QH) HEII| v+
Power Supply CK_E o v
100 - 230Vac +15% |_D‘ el
Igita

Low Voltage

Power Supply _\\/_/\ 24 |
24Vac/dc “{[24]

Polarity not important

EIA485

e
C.

+

OP4 Changeover relay output

E](_M‘? +T

mA mV

Communications

10V Potential divider
module

Part No SUB21/IV10

2.2 Terminal Layout P108 and P104 Controllers
+ NO
7y [1A] AAL | = M
OP1 - C E IE ﬁ ¢ OP4 Changeover relay output
NO NC
orr IR L] 2A] [AC]
I 3E [HD| | com
- © EIA485 digital
igita
Digital _IJ_ EI IE Al+) communications
(Contact) +“ EI IE B(-)
input DI2
+ NO EI IE_ CTi
— Input
OP3 e liEes [C] }_L P
) c E PI- Digital (Contact) input DI1
<« |3C
24V Transmitter :l .
power supply - -— El E . Ij
+ +
L 10V
High Voltage D< L] V] } |j(2 - 1 ﬁ nput SENSO"
: input
Power Supply LI N] [ V-] )
100 - 230Vac +15% ] i ] N
mA mV 10V Potential divider
Low Voltage module
Power Supply W E Part No SUB21/IV10
24Vac/dc VA 24
Polarity not important
Key to symbols used in wiring diagrams
L Logic (SSR drive) output —o- Relay output ™7 Changeover relay output
4 0-20 or 4-20mA analogue output isolated | AZ Triac output
8 Current transformer input |£ Contact input
10 Part No HA031260 Issue 7  April -15
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Isolation Boundaries

T
—| 100-230V 3 ” E
—_ or 24V
-
( .\ > (ﬁd— \
— -
2avde | 3| ] DD |
All outputs - T J
(except OP1 and p N —> uP — Digital Inputs DI1 and
OP2 Logic), are -« ] — DI2 are not isolated
isolated 300Vac < — EIA485 3 || E | cT — from the CT or sensor
D R S— input, IP1.
Outputs 1 and 2 . " T L ( )
Logic are not - 0851 4 3 || g IP1 ‘_
isolated from the \ *— i \_ N J—

sensor input @ 300V
ac

2.3 Wire Sizes

The screw terminals accept wire sizes from 0.5 to 1.5 mm (16 to 22AWG). Hinged covers prevent hands or metal
making accidental contact with live wires. The rear terminal screws should be tightened to 0.4Nm (3.5lb in).

24 Controller Power Supply

1. Before connecting the instrument to the power line, make sure that the line voltage corresponds to the
description on the identification label.

2. Use copper conductors only.
For 24V the polarity is not important
4.  The power supply input is not fuse protected. This should be provided externally
Recommended external fuse ratings are as follows:-
For 24 V ac/dc, fuse type: T rated 2A 250V
For 100-230Vac, fuse type: T rated 2A 250V.

2.4.1 High Voltage Power Supply

[T]— Line e 100to 230Vac, +15%, 48 to 62 Hz
[N]— Neutral e Power rating P116: 6W; P108 and P104: max YW

2.4.2 Low Voltage Power Supply

e 24Vac, -15%, +10%

[24]— 2av
_, oy e 24Vdc, -15%, +20% + 5% ripple voltage

e Power rating P116: 6W; P108 and P104: max 9W

Part No HA031260 Issue 7  April -15 11
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2.5 Sensor Input (Measuring Input)

Precautions

Do not run input wires together with power cables
When shielded cable is used, it should be grounded at one point only

Any external components (such as zener barriers, etc) connected between sensor and input terminals may cause
errors in measurement due to excessive and/or un-balanced line resistance or possible leakage currents

The sensor input is not isolated from the logic outputs & digital inputs
Pay attention to line resistance; a high line resistance may cause measurement errors

A single sensor should not be connected to more than one instrument. Sensor break operation could be
severely compromised

2.5.1 Thermocouple Input

+
} e Use the correct compensating cable preferably shielded

252  RTDInput

PRT . . ‘ .
e The resistance of the three wires must be the same. The line resistance may
PRT cause errors if it is greater than 22Q

| Lead compensation

2.5.3 Linear Input (mA or mV)

+ Lo g A Y +
[V+] L N AV i o |If shielded cable is used it should be grounded in one place only as shown
|I 1 IRII I |I ' mA/mV input
=" _t— -V e ForamA input connect the 2.49Q burden resistor (R) supplied between the +
= Shield and - input terminals as shown. The resistor supplied is 1% accuracy 50 ppm.

2.5.4 Linear Input (Volts)

® | + e Fora 0-10Vdc input an external input adapter is required (not supplied). Part
" 100KQ 0-10v  Number: SUB21/IV10
R 8060 NPUt o Sensor break alarm does not operate with this adaptor fitted.

2.5.5 Two-Wire Transmitter Inputs

Using internal 24V power supply (P108 and P104 only) All models using an external power supply
+
Vi — ® - [V - & -
[V- ﬁz.wg 2-Wire M 2.49Q 2-Wire
Transmitter Transmitter
[cl ® + -+ & +
@ - External
power

Part No HA031260 Issue 7  April -15
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2.6 Output 1

This output is available in all models and can be logic (SSR drive), or relay, depending on the order code.

For output functions, see Quick Start Code in section 4.1.1 or ‘P’ Codes in section 5.2.

2.6.1 Relay Output (Form A, normally open)

= ¢ Isolated output 300Vac CAT ||
e Contact rating: 2A 230Vac +15% resistive

2.6.2 Logic (SSR drive) Output

¢ Not isolated from the sensor input, the current transformer input or the

+ digital inputs
ﬂ 3 e Output ON state: 12Vdc at 40mA max

e Output OFF state: <300mV, <100pA

e The output switching rate must be set to prevent damage to the output device
in use. See parameter 1.PLS in section 4.7.2.

2.7 Output 2

Output 2 is available in all models.

In P116 it can be ordered as Relay, Analogue, Triac or Logic.
In P108 and P104 it can be ordered as Relay, Triac or Logic.

For output functions, see Quick Start Code in section 4.1.1 or ‘P’ Codes in section 5.2.

2.7.1 Relay Output (Form A, normally open)

= e Isolated output 300Vac CAT I
e Contact rating: 2A 230Vac +15% resistive

2.7.2 DC Output (P116 only)
e Output isolated 300Vac

+
f e Software configurable: 0-20mA or 4-20mA.
2

e Max load resistance: 500Q

e Calibration accuracy: +(<1% of reading + <100pA)

2.7.3 Triac Output

@ e lsolated output 300Vac CATII
e Rating: 0.75A rms, 30Vac (minimum) to 230Vac +15% resistive

2.7.4 Logic (SSR drive) Output

¢ Not isolated from the sensor input, the current transformer input or the

+ digital inputs
ﬂ 3 e Output ON state: 12Vdc at 40mA max

e Output OFF state: <300mV, <100pA

e The output switching rate must be set to prevent damage to the output device
in use. See parameter 2.PLS in section 4.7.2.

Part No HA031260 Issue 7  April -15 13
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2.8 Output 3

Output 3 is only available in the models P108 and P104. It will be either a Relay or Analogue output depending on
the order code.

For output functions, see Quick Start Code in section 4.1.1. or ‘P’ codes in section 5.2.

2.8.1 Relay Output (Form A, normally open)

} e |solated output 300Vac CAT II

e Contactrating: 2A 230Vac +15% resistive

2.8.2 DC Output
e |solated output 300Vac CAT II

f + e Software configurable: 0-20mA or 4-20mA
- e Max load resistance: 500Q

e Calibration accuracy: +(<0.25% of reading + <50pA)

2.9 Output 4 (AA Relay)

Output 4 is a changeover relay (Form C) and is available in all models.

For output functions, see Quick Start Code in section 4.1.1 or ‘P’ Codes in section 5.2.

LB

¢ |solated output 300Vac CAT Il
} e Contact rating: 2A 230Vac +15% resistive

210 General Note About Relays and Inductive Loads

High voltage transients may occur when switching inductive loads such as some contactors or solenoid valves.
Through the internal contacts, these transients may introduce disturbances which could affect the performance of
the instrument.

For this type of load it is recommended that a ‘snubber’ is connected across the normally open contact of the relay
switching the load. The snubber recommended consists of a series connected resistor/capacitor (typically
15nF/100Q). A snubber will also prolong the life of the relay contacts.

A snubber should also be connected across the output terminal of a triac output to prevent false triggering under
line transient conditions.

VBT © ZED ©

WARNING

When the relay contact is open or it is connected to a high impedance load, the snubber passes a current (typically
0.6mA at 100Vac and 1.2mA at 230Vac). You must ensure that this current will not hold on low power electrical
loads. If the load is of this type the snubber should not be connected.
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2.11 Digital Inputs DI1 & DI2

Digital input 1 is an optional input in all P100 series controllers.

Digital input 2 is always fitted in models P108, and P104, but is not available in P116.

Digital in 1 Digital in 2 ¢ Not isolated from the current transformer input, the sensor input or logic
outputs

_b|' _b|' e Switching: 12Vdc at 40mA max

- - ”

e Contact open > 600Q. Contact closed < 300Q

e Input functions: Please refer to the list in the quick codes, section 4.1.3.

212 Current Transformer

The current transformer input is an optional input in all P100 series controllers.
e Cterminal is common to both the CT input and Digital input 1. They are,
|: } therefore, not isolated from each other, the sensor input or the logic outputs.
C
e CTinput current: 0-50mA rms (sine wave, calibrated) 50/60Hz

e A burden resistor, value 10, is fitted inside the controller.
e |tis recommended that the current transformer is fitted with a voltage limiting
device to prevent high voltage transients if the controller is unplugged. For

example, two back to back zener diodes. The zener voltage should be
between 3 and 10V, rated at 50mA.

e CTinput resolution: 0.1A for scale up to 10A, 1A for scale 11 to T00A

e CTinputaccuracy: +4% of reading.

213  Transmitter Power Supply
The Transmitter Supply is not available in the Model P116.
It is fitted as standard in the Models P108 and P104.

[3C| 2avVde e Isolated output 300Vac CAT I
__’ e Output: 24Vdc, +/- 10%. 28mA max.
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2.14 Digital Communications
Optional.

Digital communications uses the Modbus protocol EIA485 2-wire (formerly RS485).

© Cable screen should be grounded at one point only to prevent earth loops.
e Isolated 300Vac CAT Il

EIA485 Connections

220Q
termination
resistor
l Twisted pair

Y AN
RxB I 1 HFl B-
nel ] ] |
C Rx |—~ ~F Tx
TN T | A+
by A \/3,: v R ¥ ¥ —— HE|
) ) VL v

TxA
Com AP —— v Com Com : ___T_ —, /ﬂl Common
\ " 1 | i
% _______ f __________ Screen I s S 3
= AN !
EIA232/EIA485 2-wire
communications 1 Q 1
converter Type KD485 <
is recommended to
convert EIA485 to the 2200 —» Q HF |
EIA232 port on the PC termination Daisy Chain
resistor on last ™ HEl to further
instrument in G controllers
the line HDl

Note:

The device physical interface can only support up to 31 devices for each segment. More than 31 devices will

require additional buffering. For more details see the Communications Manual HA026230 which can be
downloaded from www.eurotherm.co.uk.
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2.15  Wiring Examples
2.15.1 Heat/Cool Controller

This example shows a heat/cool temperature controller where the heater control uses a SSR, triggered by a logic

output on OP1, and the cooling control uses the relay, OP4.
*
-+

Heater fuse

—

:| Relay output fuse

| —

i| Controller fuse

1A ] CT I[AA . i

Solid State CT El nubber, section 2.
Relay E DI‘I-|§ C Jlil~B ]

(e.g. TE10) zl LA JlIlAC Cooling or

E COM HD| [V alarm relay

+
Heater Il A HEl |V+ }
” [N 8O [Efllv-1] - e
N .

*  Safety requirements for permanently connected equipment state:

A switch or circuit breaker shall be included in the building installation

It shall be in close proximity to the equipment and within easy reach of the operator

It shall be marked as the disconnecting device for the equipment

© a single switch or circuit breaker can drive more than one instrument

2.15.2  CT Wiring Diagram

This diagram shows an example of wiring for a CT input.

Current
Heater Transformer

fuse Solid State —{_|
B m— Relay Heater N

(e.g. TE10) /\
L Thermocouple
1A | |_ CTI|If AA
1B C ||l AB
l DI -IJ_ I
2A] & LAJIAC
Controller
fuse 2B|| com|HD|[ VI
L — +
— L[ A [HEN v+
N N[ BO[HFILV- || -
Note: a burden resistor value 10Q is mounted inside the |: ]
controller.
To prevent a build up of high voltages at the output of the CT
if it is disconnected from the controller, it is recommended
that a voltage limiting device be connected directly across the t
output of the CT. A suitable device is two back to back zener Current transformer CT

diodes, rated between 3 and 10V at 50mA, as shown.

Part No HA031260 Issue 7  April -15
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3. Safety and EMC Information

This controller is intended for industrial temperature and process control applications when it will meet the
requirements of the European Directives on Safety and EMC. Use in other applications, or failure to observe the
installation instructions of this manual may impair safety or EMC. The installer must ensure the safety and EMC of
any particular installation.

Safety

This controller complies with the European Low Voltage Directive 2006/95/EC, by the application of the safety
standard EN 61010.

Electromagnetic compatibility

This controller conforms with the essential protection requirements of the EMC Directive 2004/108/EC, by the
application of a Technical Construction File. This instrument satisfies the general requirements of the industrial
environment defined in EN 61326. For more information on product compliance refer to the Technical
Construction File.

GENERAL

The information contained in this manual is subject to change without notice. While every effort has been made to
ensure the accuracy of the information, your supplier shall not be held liable for errors contained herein.

Unpacking and storage

The packaging should contain an instrument mounted in its sleeve, two mounting brackets for panel installation and
an Installation & Operating guide. Certain ranges are supplied with an input adapter.

If on receipt, the packaging or the instrument are damaged, do not install the product but contact your supplier. If
the instrument is to be stored before use, protect from humidity and dust in an ambient temperature range of -20°C
to +70°C.

Service and repair
This controller has no user serviceable parts. Contact your supplier for repair.
Caution: Charged capacitors

Before removing an instrument from its sleeve, disconnect the supply and wait at least two minutes to allow
capacitors to discharge. It may be convenient to partially withdraw the instrument from the sleeve, then pause
before completing the removal. In any case, avoid touching the exposed electronics of an instrument when
withdrawing it from the sleeve.

Failure to observe these precautions may cause damage to components of the instrument or some discomfort to
the user.

Electrostatic discharge precautions

When the controller is removed from its sleeve, some of the exposed electronic components are vulnerable to
damage by electrostatic discharge from someone handling the controller. To avoid this, before handling the
unplugged controller discharge yourself to ground.

Cleaning

Do not use water or water based products to clean labels or they will become illegible. Isopropyl alcohol may be
used to clean labels. A mild soap solution may be used to clean other exterior surfaces of the product.
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3.1 Installation Safety Requirements
Safety Symbols

Various symbols may be used on the controller. They have the following meaning:
VAN A\ ‘
Refer to manual. Risk of electric shock. AisX Taye precautions against static.
0C—tick mark for Australia (ACA) and New Zealand (RSM).
L

v
\) Complies with the 40 year Environment Friendly Usage Period. Restriction of Hazardous Substances
O

Protected by DOUBLE ISOLATION.

@ Helpful hints

Personnel

Installation must only be carried out by suitably qualified personnel in accordance with the instructions in this
manual.

Enclosure of Live Parts

To prevent hands or metal tools touching parts that may be electrically live, the controller must be enclosed in an
enclosure.

Caution: Live sensors

The controller is designed to operate if the temperature sensor is connected directly to an electrical heating
element. However you must ensure that service personnel do not touch connections to these inputs while they are
live. With a live sensor, all cables, connectors and switches for connecting the sensor must be mains rated for use in
230Vac +15% CATIL..

Wiring

It is important to connect the controller in accordance with the wiring data given in this guide. Take particular care
not to connect AC supplies to the low voltage sensor input or other low level inputs and outputs. Only use copper
conductors for connections (except thermocouple inputs) and ensure that the wiring of installations comply with all

local wiring regulations. For example in the UK use the latest version of the IEE wiring regulations, (B57671). In the
USA use NEC Class 1 wiring methods.

Power Isolation

The installation must include a power isolating switch or circuit breaker. This device should be in close proximity to
the controller, within easy reach of the operator and marked as the disconnecting device for the instrument.

Overcurrent protection

The power supply to the system should be fused appropriately to protect the cabling to the units.

Voltage rating

The maximum continuous voltage applied between any of the following terminals must not exceed 230Vac +15%:
e relay output to logic, dc or sensor connections;

e  any connection to ground.

The controller must not be wired to a three phase supply with an unearthed star connection. Under fault conditions
such a supply could rise above 264Vac with respect to ground and the product would not be safe.

Conductive pollution

Electrically conductive pollution must be excluded from the cabinet in which the controller is mounted. For
example, carbon dust is a form of electrically conductive pollution. To secure a suitable atmosphere in conditions
of conductive pollution, fit an air filter to the air intake of the cabinet. Where condensation is likely, for example at
low temperatures, include a thermostatically controlled heater in the cabinet.

This product has been designed to conform to BSEN61010 installation category II, pollution degree 2. These are defined
as follows:-

Installation Category Il (CAT II)
The rated impulse voltage for equipment on nominal 230V supply is 2500V.
Pollution Degree 2

Normally only non-conductive pollution occurs. Occasionally, however, a temporary conductivity caused by
condensation shall be expected.
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Grounding of the temperature sensor shield

In some installations it is common practice to replace the temperature sensor while the controller is still powered
up. Under these conditions, as additional protection against electric shock, we recommend that the shield of the
temperature sensor is grounded. Do not rely on grounding through the framework of the machine.

Over-temperature protection

When designing any control system it is essential to consider what will happen if any part of the system should fail.
In temperature control applications the primary danger is that the heating will remain constantly on. Apart from
spoiling the product, this could damage any process machinery being controlled, or even cause a fire.

Reasons why the heating might remain constantly on include:

e the temperature sensor becoming detached from the process
e thermocouple wiring becoming short circuit;

o the controller failing with its heating output constantly on

e an external valve or contactor sticking in the heating condition
e the controller setpoint is set too high.

Where damage or injury is possible, we recommend fitting a separate over-temperature protection unit, with an
independent temperature sensor, which will isolate the heating circuit.

Please note that the alarm relays within the controller will not give protection under all failure conditions.

Installation requirements for EMC

To ensure compliance with the European EMC directive certain installation precautions are necessary as follows:
e  For general guidance refer to Eurotherm Controls EMC Installation Guide, HA025464.

e When using relay outputs it may be necessary to fit a filter suitable for suppressing the emissions. The filter
requirements will depend on the type of load.

e Ifthe unitis used in table top equipment which is plugged into a standard power socket, then it is likely that
compliance to the commercial and light industrial emissions standard is required. In this case to meet the
conducted emissions requirement, a suitable mains filter should be installed.

Routing of wires

To minimise the pick-up of electrical noise, the low voltage DC connections and the sensor input wiring should be
routed away from high-current power cables. Where it is impractical to do this, use shielded cables with the shield
grounded at both ends. In general keep cable lengths to a minimum.
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4. Switch On

Whenever the controller is switched on (powered up) it will start in a diagnostic mode lasting for a few seconds.
The diagnostic display illuminates all bars of each character and every beacon. This is followed by the firmware
version number and the instrument type number as shown below for each model.

P104 Controller P108 Controller P116 Controller

|
J

O

L
0
o
(]
(m]

(1]

e 0o Lo

The display that automatically follows depends on the way the controller has been supplied or re-configured and is
described in the following sections.

4.1 New Unconfigured Controller

If the controller is supplied new with the Configuration Code = ‘P’ (section 1.5.2) then it is unconfigured and will
start up requesting the ‘Quick Configuration’ codes. This is a built in tool which enables you to quickly configure
commonly used functions such as the input type and range, the outputs and digital input functions.

A Incorrect configuration can result in damage to the process and/or personal injury and must be carried out
by a competent person authorised to do so. It is the responsibility of the person commissioning the controller to
ensure the configuration is correct.

4.1.1 Quick Configuration Code
The quick configuration code consists of two ‘SETS' of four characters. The upper section of CEE !B SEEZ

the display shows the set selected, the lower section shows the four digits which make up the |8
set.

Adjust these as follows:-

The first character - will be flashing.

Press I or Ml to enter the required code shown in the quick code tables - section 4.1.3
Press accept the change and to scroll to the next character.

You cannot scroll to the next character until the current character is configured.

To return to the first character press | E |

P00 e N

When all four characters have been configured the display will go to Set 2.

no
When the last digit has been entered press again, the display will show
6. Press M or Il 1o KU . B+ accept.

The controller will then automatically go to the operator level, section 4.2.

o

4.1.2 To Load the Factory Default Data
Instead of entering each character individually, it is possible to load the factory default data directly.
See section 11 for the factory default values.

1. Whenthe 5EE {shows" "
2. Press

3. The display will jump to donk

YES
4. press Il or Il o and Bl to accept.

The controller will then automatically go to the operator level, section 4.2.
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4.1.3 Quick Code Tables
Note: The Quick Code Tables are a repeat of the Order Code tables - section 1.5.2.

Set 1
/\

1. Input Type
Thermocouple

Input Type Range

b | Thermocouple type B n | Thermocouple type N

4 | Thermocouple type J r | Thermocouple type R

H | Thermocouple type K S | Thermocouple type S

L | Thermocouple type L E | Thermocouple type T

L | Thermocouple type C or Custom linearisation

RTD

P | Platinum resistance thermometer type Pt100

mV/mA

u | 0-80mV

¢ | 0-20mA

H | 4-20mA

2 Range

L | L Fullrange

F | °F Full range

Celsius Fahrenheit

0 o100 |5 |0-1000 L] 32212 M| 32-1832
{ | 0-200 b | 0-1200 H | 32-392 n | 32-2192
2 | 0-400 1 0-1400 ) | 32-752 P | 32-2552
3 | 0600 |H |0-1600 J 321112 |~ | 322912
4 0800 |9 ]o0-1800 L | 321472 |k | 32-3272

5. Output OP3 - Alarm 3

(only available in P108 and P104)
n | Unconfigured

H PID Heating

L PID Cooling

1 | ON/OFF Heating

F | ON/OFF Cooling

Alarm: energised in alarm

0 | Highalarm

{ | Lowalarm

C | Deviation high

J | Deviation low

Y | Deviation band

Alarm: de-energised in alarm
High alarm

Low alarm

Deviation high
Deviation low

wm g ouwn

Deviation band
DC Retransmission
4-20mA Setpoint
4-20mA PV
4-20mA Output
0-20mA Setpoint
0-20mA PV
0-20mA Output
Event

E End status

r Run status

OO0 D w czm

Set 2

OP3
(notin P116)

OP1 OP2

3. Output OP1 - Alarm 3

Unconfigured

PID Heating

PID Cooling
ON/OFF Heating
ON/OFF Cooling
Alarm: energised in alarm

m 2

b I

High alarm
Low alarm
Deviation high
Deviation low

£ wihy .0

Deviation band

Alarm: de-energised in alarm
High alarm

Low alarm

Deviation high
Deviation low

wom g0 uwm

Deviation band
Event
E End status

r Run status

A5 o 7 8 NQ

-
OP4 Digital IP1

Digital IP2
(notin P116)

6. Output OP4 - Alarm 2 7
n | Unconfigured A
H PID Heating g
J | ON/OFF Heating L
L PID Cooling E
F | ON/OFF Cooling -
Alarm: energised in alarm u
0 | Highalarm H
{ Low alarm n
C | Deviation high b
3 Deviation low n
Y Deviation band
Alarm: de-energised in alarm 8.
5 High alarm A
b Low alarm g
7 | Deviation high )
L
] Deviation low
- E
9 Deviation band -
Event T
E End status H
r Run status n
b
n

Example

4. Output OP2 - Alarm 1

Unconfigured

PID Heating
ON/OFF Heating
PID Cooling
ON/OFF Cooling
Alarm: energised in alarm

x>

b Ui S

High alarm
Low alarm
Deviation high
Deviation low

£ wihy .0

Deviation band

Alarm: de-energised in alarm
High alarm

Low alarm

Deviation high
Deviation low

wom g0 uwm

Deviation band

DC Retransmission (P116)
k 4-20mA Setpoint

U | 420mAPY

Y | 4-20mA Output

R | 0-20mA Setpoint

b | 0-20mAPV
d | 0-20mA Output
Event

E End status

r Run status

. Digital Input 1

Alarm acknowledge
Setpoint 2 select

Keylock

Timer reset

Timer run

Timer run/reset

Timer hold

Manual select

Standby mode (outputs off)

Unconfigured

Digital Input 2 (P108 & P104 only)

Alarm acknowledge
Setpoint 2 select

Keylock

Timer reset

Timer run

Timer run/reset

Timer hold

Manual select

Standby mode (outputs off)

Unconfigured

JILCHE Set1 - Thermocouple type J, °C, OP1 PID heating, OP2 PID cooling.

Set 2 - OP3 (P108 & P104 only) high alarm, OP4 low alarm, alarm
acknowledge on logic input 1, setpoint select on logic input 2.

22
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4.1.4 Alarm Allocation using the Quick Code

Alarms have a fixed assignment when they are set up by means of the ‘Quick Codes’. The assignment is :-
OP1 - AL3

OP2 - AL1

OP3 = AL3. If OP1 and OP2 have been allocated to heat/cool then AL3 defaults to Output 3.

OP4 = AL2. If OP1 and OP2 have been allocated to heat/cool then AL2 defaults to Output 4.

In the example shown in the previous section AL2 operates OP4 and AL3 operates AL3, AL1 is not available.

The table below shows some examples of how alarms are allocated for different ‘Quick Codes":-

Quick Code OP1 OP2 OP3 OP4

JCHC SBnn Heat Cool AL3 AL2 AL1 is not used
JCHS nnnn Heat AL1 No heat/cool
JLS6 nnnn AL3 AL1 AL2 is not used
JCHS BLAn Heat AL1 AL3 Cool AL2 is not used
JCHS Bann Heat AL1 AL3 AL2 is not used
JCHS Bnn Heat AL1 AL3 AL2

4.1.5 To Re-Enter Quick Code mode

If you need to re-enter the ‘Quick Configuration’ mode it is necessary to do a Cold Start:-

Warning: A Cold Start will remove all previous configurations. It is recommended that a clone file (section 10.7) is
taken of the controller before attempting a cold start.

To Cold Start the controller refer to section 5.2.22.

4.1.6 Summary of Start-up Displays

In addition to the above mode, the controller may also be ordered with a factory pre-determined set of parameters
loaded as defined by Configuration Order Code F, or with the quick codes pre-loaded as defined by Configuration
Order Code P. A summary of the start up display is shown below for all three modes.

Software Order Code 'O’. Software Order Code ‘F'. Software Order Code 'P'.

Quick Codes are briefly
displayed

Quick Codes must be entered Quick Codes are not requested
as described in section 4.1.1. or displayed
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4.1.7 Subsequent Start-ups

Whenever the controller is powered up it will run through the diagnostic mode. It will then always start in Operator
Level 1 and show the default or ' HOME' display - section 4.2.

The start up procedure for an existing controller is slightly different depending how the controller has been
configured.

If the controller has
been configured using
the Quick Configuration
procedure only, section
4.1.1, then the Quick
codes are also
displayed for a few
seconds whenever the
controller is switched
on.

If the factory default
data - section 4.1.2. is
entered OR the
controller is configured
or re-configured using
the 'P' codes the quick
codes are not shown
during start up since
they may no longer be
relevant

4.2 Front Panel Layout

P104 Controller P108 Controller P116 Controller

Measured Temperature_,,
Measured Temperature (or Process Value ‘PV')
(or Process Value 'PV’) Target Temperature *
< Target Temperature * (Setpoint 'SP’)
(Setpoint 'SP’)

= Output Power demand *

Beacons m @ Operator Buttons

Scroll button. Press to scroll forward through a list of
parameters. Hold down to scroll continuously.

2

Alarm active (Red)

Page button. Press to scroll back through a list of parameters.

Hold down to select a different operating level.

Lit when output 1 is ON (typically heating)

Lit when output 2 is ON (typically cooling ) This button can be assigned a specific function - see ‘P’ code
(
(

Lit when output 3 is ON (P108 & P104 only) P73 section 5.2.18.
Lit when output 4 is ON (typically alarm) Press to decrease a value.

Alternative setpoint in use (SP2) Press to increase a value.

Press ﬂ and together to return to the operating display.

Function key 1 These buttons are only available in

- i P108 & P104. For functionality see
Manual mode selected Bl Function key 2 section 5.2.18

Digital communications active (flashing)

A8 @°===p

i

Alpha-Numeric Display

Top row Measured Temperature (Process Value, PV) or the value of a selected parameter

* Second Line Target Temperature (Setpoint, SP) or the | These are the default parameters. They may be customised to show
mnemonic of a selected parameter alternative parameters to suit the requirements of a particular

* Third Line Output power demand process, see section 5.2.19.
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4.2.1 To Set The Target Temperature (Setpoint ‘SP’).

From the HOME display:-

The units (if configured *) are displayed briefly when either button is first pressed.
Press“to raise the setpoint If either button is pressed repeatedly the units are not displayed - it requires about
1 second between button presses for the units to be displayed again.

The new setpoint is entered when the button is released and is indicated by a brief
Press IMl to lower the setpoint flash of the display.

* Units are configured in Operator Level 2, section 4.7.2.

4.3 Level 1 Operator Parameters

A minimal list of parameters is available in Operator Level 1 which is designed for day to day use. Access to these
parameters is not protected by a pass code.

Press to step through the list of available parameters. The mnemonic of the parameter is shown in the lower
display.

The value of the parameter is shown in the upper display. Press [+ I 7 P adjust this value. If no key is pressed
for 30 seconds the controller returns to the HOME display.

The parameters that appear depend upon the functions configured. They are:-

Parameter  Description and Alterability Further Information

Mnemonic

oP Output power. Auto/Manual/Off mode
This is read only when the controller is in ‘Auto’ or ‘'OFF’ mode and shows the current is described in section
output power demand. In a temperature control application, 100% = full heating, -100% | 4-10
= full cooling.

When the controller is in ‘Manual’ mode the output power demand can be adjusted using

.=

&P Current setpoint.
This is read only when the controller is in ‘Manual’ or 'OFF’ mode.

Rc AL Alarm acknowledge - Yes or no. Section 4.4.3
This parameter only appears if a latching alarm is configured.

ESE Status of timer - Run, Reset, Hold, End. Section 4.12 Timer
This parameter only appears if the timer function is configured. Operation.

5P Setpoint 1 value. Press [ 4 | orn to raise or lower setpoint 1.

5P Setpoint 2 value. Press B o Bl 6 aise or lower setpoint 2.

EEL Time elapsed. Hours or minutes depending on configuration. ‘P" Code P42

This parameter only appears if the timer function is configured. Itis read only.

kErE Time remaining. Hours or minutes depending on configuration. ‘P’ Code P42
This parameter only appears if the timer function is configured.

The time may be extended or reduced when the timer is running by pressing [+ 94 ¥ |

EPRr Energy counter partial value

This parameter is read only and is intended to measure energy usage for specific batches.

It is also possible to configure the second or third line of the display to read this value ‘P’ Code P74
EEkak Energy counter total value

This parameter is read only and is intended to measure energy usage for a complete
process which might consist of a number of batches.

It is also possible to configure the second or third line of the display to read this value ‘P’ Code P75

Note: EPRAr and EEak can be reset using the parameter E~SE. This is normally available in Operator
Level 2 (section 4.7.2), but it is possible to ‘promote’ it to Level 1 using iTools configuration package. iTools section 10.5.3.

'P' Codes P71, P72 or

Alternatively, it is possible to customise pushbuttons F1, F2 orﬂto display ErSE. P73

©

P codes are found in
section 5.2.
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4.4 Alarms

Alarms are used to alert an operator when a pre-set level has been exceeded. They are
indicated by flashing the alarm number and the red ALM beacon in the display.

©

‘P’ codes are found
in section 5.2.

Up to three process alarms may be configured using the Quick Start Codes, section 4.1.1. or
'P" Codes P21 to P29.

They may also switch an output, usually a relay, to allow external devices to be operated when an alarm occurs ('P’
code P11 to P14).

Each alarm can be configured to the types listed below:-

Alarm Type Description

Full Scale Low The alarm is shown if the process value falls below an absolute threshold

Full Scale High The alarm is shown if the process value rises above an absolute threshold

Deviation Low The alarm is shown if the process value deviates below the setpoint by a set threshold
Deviation High The alarm is shown if the process value deviates above the setpoint by a set threshold
Deviation Band The alarm is shown if the process value deviates above or below the setpoint by a set threshold

In addition to the above alarms the following alarm types may be configured:-

Sensor Break If the sensor becomes open circuit the alarm message Shr is flashed in the display. The controller
control outputs can be configured to output a 'safe’ value. ( ‘P’ code P36).

Excess Current An alarm will be indicated if the current is exceeded. ('P' code P33).
Current alarms can be Load, Leakage, Overcurrent

Loop Break The loop is considered to be broken if the PV does not respond to a change in the outputin a given
time. ('P’' code P34).

If an alarm is not configured it is not shown in the list of level 2 parameters shown in section 4.7.2.

4.4.1 To Set Alarm Setpoints

The levels at which alarms operate are adjusted by the alarm setpoint parameters AL {, AL orAL3. By default,
these can only be set in Operator Level 2*, (section 4.7.2). If the controller is configured to measure load
conditions, parameters Ld.F”., LE.F“., Hc AL are used to set alarm setpoints for load currents.

Press until the required alarm setpoint is shown *.
Press Bl or IMM to raise or lower the alarm setpoint.

Press to accept the value.

* The alarm setpoint parameters can be ‘promoted’ to Level 1 using iTools (section 10.5.3).

4.4.2 Alarm Indication

If an alarm occurs, the red - beacon will flash together with the alarm number, for example AL {. if more than
one alarm is present each alarm number is flashed in turn. Any output (usually a relay) attached to an alarm will
operate. An alarm relay can be configured, using the Quick Start Codes or the ‘P’ codes P11 to P14, to be
energised or de-energised in the alarm condition. Itis normal to configure the relay to be de-energised in alarm so
that an alarm is indicated if power to the controller fails.

443 To Acknowledge an Alarm

There are three ways in which an alarm can be acknowledged:

1. Inall cases an alarm can be acknowledged in Level 2, orin Level 1 ifitis a latching alarm, as follows:-

Press to select He AL (Alarm Acknowledge). This parameter is always present in operator level 2, unless a
function key has been configured for Alarm Acknowledge (‘P’ code P71, P72 or P73).

Press ﬂ orn to select YES.

Press to accept.

2. By operating an external pushbutton attached to Digital Input 1 or 2, if either of these have been configured for
Alarm Acknowledge (‘P' code P51 and P52).

3. Press IEH or M o K ¢ any of these buttons have been configured for Alarm Acknowledge ('P' codes P71,
P72 and P73).

If the alarm is still present the ALM beacon will light continuously and the alarm message will continue to flash.

The action which takes place depends on the latching type of the alarm configured, as described in the next
section.
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4.4.4 Alarm Latching ©

Alarm latching is used to hold the alarm condition active once an alarm has been detected.

Alarm Latching is configured using 'P’ codes, P22 (Alarm 1), P25 (Alarm 2), P28 (Alarm 3), L Fodes.are;ozund
P33 (CT Alarm) as:- in section 5.2.
nonE Non latching A non latching alarm will reset itself when the alarm condition is removed.

If it is still present when acknowledged the ALM beacon illuminates constantly, the flashing alarm
messages remain and the output remains active.

Auka Automatic An auto latching alarm requires acknowledgement before it is reset. The acknowledgement can
occur BEFORE the condition causing the alarm is removed.
An example of the action for Alarm 1 attached to OP4 is described below:

- and AL | flash. @] is ON.

Acknowledge (the alarm is still
present) -

Alarm 1 occurs

is constant. AL { remains flashing, @ is ON.
Alarm 1 condition is removed. All conditions are reset.

- and AL { flash. @ is ON.
- and AL | flash. @] is ON.

Acknowledge (the alarm The alarm indication and output are reset.
condition has been removed)

Alarm 1 occurs

Alarm 1 condition is removed

MAn Manual The alarm continues to be active until both the alarm condition is removed AND the alarm is
acknowledged. The acknowledgement can only occur AFTER the condition causing the alarm is
removed.

An example of the action for Alarm 1 attached to OP4 is described below:
Alarm 1 occurs
- and the alarm number flash. @] is ON.

Acknowledge (the alarm is still The alarm indication and output continue to show alarm.
present)
Alarm 1 condition is removed. The alarm indication and output continue to show alarm.
Acknowledge (the alarm The alarm indication and output are reset.
condition has been removed)
NMoAL No alarm No alarm indication and no latching.
An example of the action for Alarm 1 attached to OP4 is described below:
Alarm 1 occurs @] is ON.
Acknowledge (the alarm is still @ is ON.
present)
Alarm 1 condition is removed. @ is OFF.

Alarm 1 occurs momentaril @ . e
y is ON but reset as soon as Alarm 1 condition is removed.

By default alarms are configured as non-latching, de-energised in alarm.

It is possible to mix alarms between any of the latching types listed above. Each alarm so configured will behave
independently.

4.4.5 Blocking Alarms

The alarm may be masked during start up. Blocking prevents the alarm from being activated until the process has
first achieved a safe state. Itis used, for example, to ignore start up conditions which are not representative of
running conditions. Blocking is re-instated after a power cycle or when going from configuration level to an
operating level.

Blocking alarms may be configured using ‘P’ codes P23, P26 and P29.

It is possible to mix blocking alarms with any of the latching types listed above. Each alarm so configured will
behave independently

4.4.6 Alarm Hysteresis

Hysteresis is the difference between the point at which the alarm switches ‘ON’ and the point at which it switches
‘OFF'". Itis used to provide a definite indication of the alarm condition and to prevent alarm relay chatter. Itis
particularly useful in conditions where the PV is noisy. Hysteresis is set in Level 2.
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4.4.7 Sensor Break Alarm, Chbr ©

A sensor break alarm occurs if the sensor or its connections to the sensor input become
open circuit or greater than a high impedance, see section 5.2.14.1.
It can be configured using ‘P’ code P35 as follows:-

P codes are found
in section 5.2.

On This is the default state. In operator levels 1 and 2, Sbr will flash in the display if the sensor is open circuit.

LAE Latching If an open circuit input occurs the alarm will be latched until acknowledged.

The alarm will only reset after it has been repaired. It behaves the same as a latched
alarm configured as MAn (Manual).

afF No sensor break alarm An open circuit input will not be detected.

A sensor break alarm can operate independently of other alarms.

4.4.8 Sensor Break Safe Output Demand

If a sensor break alarm occurs Sbr is displayed and the output from the controller will adopt a ‘Safe’ level. This is
set using ‘P’ code P36. The default is 0% which means that all control outputs are off. For a heat/cool controller the
full range is -100% to +100%. It is not limited by the Output High and Low limits set in Operator Level 2. The level
set must be chosen with care to make sure that the process does not over heat or over cool. It may, however, be
useful to maintain a small amount of power to keep the process at a 'standby’ temperature if the input sensor fails.

If the controller is in MAN mode (Auto/Manual = Man) 8.br is displayed, but the output power does not adopt the
Safe value but will adopt the manually set level.

If the controller is in standby mode (Auto/Manual = OFF) Shr will be displayed and the outputs will always go to off
(0%).

4.4.9 Loop Break Alarm, L hr
The control loop is considered to be broken if the PV does not respond to the output in a set amount of time.
It is configured by ‘P’ code P34, section 5.2.13.

If a loop break alarm occurs the ALM beacon flashes together with the message L br and OP3 (default) or any other
output attached to the Loop Break Alarm operates.

If the PV then changes showing that the loop is responding, the loop break alarm condition disappears.

Acknowledgement of the loop break alarm sets the ALM beacon to constant if the alarm is still present - the L br
message continues to flash and the output remains active.

Loop break detection works for all control algorithms, PID and ON-OFF.

A further description is given in section 7.1.10.

4.410 Current (CT) Alarms

If the load current is being measured using the Current Transformer option, there are three alarm types available:-

Mnemonic Name Alarm Message Displayed
LdAL Load Current Alarm Setpoint [ELd
LEAL Leakage Current Alarm Setpoint CELE
He AL Overcurrent Alarm Setpoint CEHc

The threshold levels for these alarms are set in Level 2.
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4.4.11 EEPROM Write Frequency Warning, ECFr

As stated in sections 8.3 and 8.4 the EEPROM used in the Piccolo range has a limited number of write cycles. If any
parameter writing to the EEPROM (typically over digital communications) starts to approach the limit specified for
the EEPROM, an advanced warning alarm is activated. The alarm is displayed in a similar manner to other alarms. It
consists of the mnemonic EEFr, followed by an identifier of the first parameter that has caused the warning. This is
flashed in sequence with other active alarms in the second line of the display. The identifier is the parameter
Modbus address (Hex), for example, E2Fr, flashing in sequence with 0018 identifies the SP1 parameter.

Should this alarm occur, it is essential that the parameter(s) identified are removed from the communications and,
where possible, substituted by alternatives such as those stated in section 8.4 - 'EEPROM Write Cycles'. In the
unlikely event that the identifier shows an address of Hex 4000 or above, this indicates that an internal parameter
has exceeded the write rate and you should contact your supplier.

The calculation for the warning to be displayed is based upon a worst case write cycle of 100,000 over a 10 year
minimum life span.

The hourly write rate to give a minimum 10 year life is calculated as follows:
10yearrate = Worst case life cycles / the number of hours in 10 years
=100,000/(10 * 365 * 24)
= 1.1 writes per hour

When configuring, commissioning or starting/completing an operation it is conceivable for the number of writes to
be greater than this rate. However, as this is not expected to continue for a long period, the warning will not be
activated until a period of 6 hours has elapsed. The 6 hour check is overridden if the number of writes in a single
hour is greater than a maximum threshold. This threshold has been set at 30 writes i.e. one every 2 minutes. This is
to help conserve EEPROM cell life by informing the user early of a potential issue.

Note:

It is possible that during commissioning or development of a program a valid parameter is written to repetitively.
This may cause the warning message to be displayed and under these circumstances it may be disregarded. If
preferred, the message may be reset by power cycling the instrument. The warning must not be disregarded,
however, if it appears during normal operation and the root cause must be identified.

4.4.12 Remote Setpoint Fail, rEmF

If the remote setpoint is enabled (address 276, section 8.7) then the Remote Setpoint parameter AltSP (address 26,
section 8.7) is used as a setpoint provided that a value has been reached within a window of about 5 seconds. If no
value is received then the controller falls back to the currently selected setpoint (SP1 or SP2) and an alarm is
generated. The alarm consists of the mnemonic rEmF which is flashed in sequence with other active alarms in the
second line of the display. The ALM beacon blinks at the same time.

The message disappears when remote setpoint values are sent within the time period.
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4.5 Alarms Advanced

4.5.1 Behaviour of Alarms after a Power Cycle

The response of an alarm after a power cycle depends upon the latching type, whether it has been configured to be
a blocking alarm, the state of the alarm and the acknowledge status of the alarm.

The response of active alarms after a power cycle is as follows:

For a non-latching alarm, blocking, if configured, will be re-instated. If blocking is not configured the active alarm
will remain active. If the alarm condition has gone safe during the down time the alarm will return inactive.

For an auto-latching alarm, blocking, if configured, will be re-instated, only if the alarm had been acknowledged
prior to the power cycle. If blocking is not configured or the alarm had not been acknowledged the active alarm will
remain active. If the alarm condition has gone safe during the downtime the alarm will return inactive if it had been
acknowledged prior to the power cycle else it will return safe but not acknowledged. If the alarm was safe but not
acknowledged prior to the power cycle the alarm will return safe but not acknowledged.

For a manual-latching alarm, blocking will not be re-instated and the active alarm will remain active. If the alarm
condition has gone safe during the downtime the alarm will return safe but not acknowledged. If the alarm was safe
but not acknowledged prior to the power cycle the alarm will return safe but not acknowledged.

The following examples show graphically the behaviour under different conditions:-

4.5.2 Example 1 4.5.4 Example 3
Alarm configured as Low; Blocking: No Latching Alarm configured as Low; Blocking: Auto Latching
Power Power Power PV
PV on off/on off/on HPower Power Power
on off/on off/on
Ack Ack  Ack Ack
1 2 3 4

Alarm
A
Alarm .
ON
Alarm
OFF

4.5.3 Example 2

Alarm configured as Low; Blocking; Manual Latching OFF Ack 2 - alarm
output remaink
PV inalarm

condition but
APower Power Power

ALM indication
on offl/on off/on goes steady

Ack 3 - alarm output
remains active until the

Alarm condition causing the
P — alarm disappears
Alarm— —— — —_—
ON | | | |_
Alarm /
OFF Ack 4 - alarm output
remains active until
acknowledged
Alarm
ON

L
t

Note: The alarm will only cancel when the
alarm condition is no longer current AND
then it is acknowledged
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4.5.5 Diagnostic Alarms

Diagnostic alarms indicate a possible fault within the controller or connected devices.

Display shows What it means What to do about it

ELonF A change made to a parameter takes a finite time | Avoid turning the power off while LonF is flashing.
to be entered. If the power to the controller is
turned off before the change has been entered
then this alarm will occur.

Enter configuration mode then return to the
required operating mode. It may be necessary to re-
enter the parameter change since it will not have
been entered in the previous configuration.

ELAL Calibration error Re-instate Factory calibration, section 9.2.6.

ECEr EEPROM error (see section 8.4) Return to factory for repair

EEEr Non-volatile memory error Note the error and contact your supplier

ELin Invalid input type. This refers to custom Go to the INPUT list in configuration level and set a
linearisation which may not have been applied valid thermocouple or input type

correctly or may have been corrupted.

Emod OP1, OP2, or OP3 has been changed If this has been field changed by the installation of a
new board, enter configuration level, then exit back
to operator level.

If the message occurs at any other time return to
factory for repair.

EEUR Autotune error An autotune has been unsuccessful. This message
can take around two hours to be shown. Check that
the loop is closed, the controller is in Auto mode
and the controller outputs and the loop itself
respond correctly when changes are made to the
setpoint. If this message occurs, FAI L will also be
shown in the AEUN parameter in Level 2, section

4.7.2. To clear EEUN change AEUN to oF F.
Auto-tune is described in section 7.2.

4.5.6 Out of Range Indication

If the display range, set by ‘P’ codes P3 and P4, is exceeded the display will flash to indicate that the process value is
out of range. If the PV is further exceeded the display will show 5.br. This is the Sensor Break alarm which is
shown if the sensor or its connections become open circuit.

If the display range, set by ‘P’ codes P3 and P4, is exceeded and the resolution of the display is greater than the
number of decimal points which can be shown, then LLLL (low) or HHHH (high) will be displayed. If the PV is further
exceeded the display will show S.br.
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4.6 Other Levels of Operation

There are 3 levels of operation:-

LEu |- Level 1 has no pass code and is a subset of Level 2 parameters.
LEu? - Level 2 displays a full set of operator parameter as mnemonics.
LonF - Configuration level sets all features of the controller. See section 5.2.

Level 2 and Configuration level can be protected by pass codes.

4.7 Level 2 Operation

Parameters available in level 1 are also available in level 2, but level 2 includes additional parameters for
commissioning purposes and for more detailed operation.

The additional parameters are listed and explained in the following sections.

4.71 To Select Level 2

Operation Action Indication Notes

SelectLevel 2 | 1. Press and hold IlEM until Goko Choices are:-

is shown. LEu !
2. Press IEM to choose LEu 2 LEud
(Level 2).
LonF
3. Press to enter.
Enterthe pass | 4. Press Bl o Bl 6 cnter the The default pass code for level 2 is

1 dr

code (if correct pass code

configured
J ) Press to accept the value

A special case exists if a securit
code has been configured as Uv If
this has been done it is not
necessary to enter a code and the
controller will enter the chosen level

immediately.

6. The controlleris now
operating in Level 2
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4.7.2

Operator Level 2 Parameters

1. Press to scroll through a list of parameters. (Press EH 6 scroll back).

2. Press Il or Il to adjust the value of a selected parameter.

3. Press to accept the value

The table below shows all parameters that are available depending on features configured.

Parameter Parameter Further Information
mnemonic Description
&P Current setpoint. This shows the current (working) setpoint which is read See also section 4.10 ‘Auto,
only when the controller is in ‘Manual’ or ‘'OFF' mode. It | Manual, Off Mode'
is not shown here when the controller is in Auto mode.
oP Output power. This shows the working output demand which is read
only when the controller is in ‘Auto’ or ‘OFF’ mode.
In a heat/cool temperature control application, 100.0%
= full heating, -100.0% = full cooling
For heat only 100.0 - full heating; 0.0 = no heating.
For cool only 100.0 = full cooling; 0.0 = no cooling.
(All limited by oPH and DP.LD).
When the controller is in Manual mode the output
power demand can be adjusted using B from
the default display.
Rc AL Alarm Acknowledge | An alarm can be acknowledged by selecting YES. See also section 4.4.3, 'To
Acknowledge an Alarm’
R-N Loop Mode. Select this for Auka, NMAn, OFF operation (Off = control See also section 4.10 ‘Auto,
outputs inhibited). Manual, Off Mode'
ESE Timer Status This displays the current status of the timer. See also section 4.12.
rES = reset, rin =counting, Hold = hold, End = timed ‘Timer operation’
out.
ErSE Energy Counter nonE No action See also section 4.11.
Reset EPR- To reset the partial value
Ekak To reset the total value.
Available only if the partial value, EPHr,
has been previously reset and its content is
equal to zero.
Uni Display Units Choose from nanE, °C, °F.
If °C or °F are selected then the units appear momentarily in the display when the
setpoint is changed. If 'none’ is selected then no units are displayed when the setpoint
is changed.
SPLo Setpoint Low Limit. The setpoint low limit is automatically set depending on the ‘Input Type’ selected using
the ‘Quick Codes’ or by ‘P’ code P1. It can be further limited between the Setpoint
High Limit value and the Low Range Limit value using [+ I 7 |
SPH Setpoint High Limit. The setpoint high limit is automatically set depending on the ‘Input Type’ selected
using the ‘Quick Codes’ or by ‘P’ code P1. It can be further limited between the
Setpoint Low Limit value and the High Range Limit value using [+ o9 7 |
GP Setpoint 1 Two setpoints are available. These can be pre-set ready to be selected by the Setpoint
oP2 Setpoint 2 Select parameter below, or via a digital input if configured.
SPSL Setpoint Select To select between SP1 and SP2. Read only when SP See also ‘P’ code P51 and
selection is configured by a digital input. P52 section 5.2.16
SPrr Setpoint Rate Limit This applies a limit to the rate at which either SP1 or SP2 changes.

When turned OFF no limit is applied to the rate of change of setpoint.

Select a value between 0.1 to 3000 units per minute to ramp to a new setpoint.
Whenever the selected setpoint is changed, the controller will servo to the current PV
then ramp at the rate selected in 9P~ r to the new value.

If switching between setpoints 1 and 2 the controller will servo to the current PV then
ramp to the new setpoint value.

If the power to the controller should fail during a ramp then the controller setpoint will
servo to the current PV when the power is restored and then ramp to the selected
setpoint value.
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Parameter Parameter Further Information

mnemonic Description

AL Alarm 1 Setpoint Sets the level at which alarm 1 operates See also section 4.4, '
RL tH Alarm 1 Hysteresis Hysteresis sets the difference between alarm 1 switching Alarms

on and switching off. Itis designed to prevent random
switching if the PV is noisy or changing significantly.

ALZ Alarm 2 Setpoint Sets the level at which alarm 2 operates

RLEH Alarm 2 Hysteresis Hysteresis sets the difference between alarm 2 switching
on and switching off. Itis designed to prevent random
switching if the PV is noisy or changing significantly.

AL3 Alarm 3 Setpoint Sets the level at which alarm 3 operates

RL3H Alarm 3 Hysteresis Hysteresis sets the difference between alarm 3 switching
on and switching off. It is designed to prevent random
switching if the PV is varying significantly.

AEUR Auto-Tune Enable. OFF (disable), On (enable), FAIL (Auto-tune has been See also section 7.2,
unsuccessful. This may be due to an open loop condition. | Tuning’

Pb Proportional Band Range 1 to 9999 engineering units (e.g °C). Default 20. See also section 7

b Integral Time Range OFF, 1 to 9999 seconds (default 360). ‘Control

kd Derivative Time Range OFF, 1 to 9999 seconds (default 60)

cbH Cutback High Range Auto, 1 to 9999 display units (default Auto = 3*Pb)

cblo Cutback Low Range Auto, 1 to 9999 display units (default Auto = 3*Pb)

Nr Manual Reset Range -100 to 100 (default 0.0)

rch Relative Secondary Range 0.1 to 10.0 (default 1.0)
(Cool) Gain

H4S Primary Output Sets hysteresis for all outputs configured for ON/OFF See also section 7.2.11.
Hysteresis Heating. Itis available for a single action ON/OFF

controller. Range 1 to 3000 display units (0.1 to 3000 or
0.01 to 300.0 depending on the number of decimal
places configured).

HYSL Secondary Output Sets hysteresis for all outputs configured for ON/OFF
Hysteresis Cooling in a double action controller. Range 1 to 3000
display units (0.1 to 3000 or 0.01 to 300.0 depending on
the number of decimal places configured).

dbnd Dead Band Dead Band Between Heating And Cooling; Range OFF,
0.1 to 100% of cooling Pb. (Off = no deadband)
IPLS Output 1 Minimum Time proportioning is a method of delivering power to the load by switching the
Pulse Time output on and off for accurately measured time intervals.
2PLS Output 2 Minimum To deliver 50% power the output on period will be the same as the off period.
Pulse Time When set to Auto, the minimum pulse time that can be setis 100ms. A very low power

demand is represented by a short on pulse of 100ms duration followed by a

PL5 Output‘3 Minimum correspondingly long off time. As the power demand increases the on pulse becomes
Pulse Time ) o
longer and the off pulse becomes correspondingly shorter. For a 50% power demand
YPLS Output 4 Minimum the on and off pulse lengths are the same (at 200ms on and 200ms off).
Pulse Time The choice of minimum pulse time is determined by two factors:

1. The stability of the control. If the minimum pulse time is set too long then the
process variable will appear to dip during the off times. This may cause apparent
control instability.

2. The life of the control actuator. Relay outputs or mechanical contactors may wear
out prematurely if the minimum pulse time is set too short.

Setting to Auto is suitable for triac or logic outputs, not driving a mechanical device.

If the control device is a relay or contactor the minimum on time should be set greater
than 5 seconds (for example) to prolong relay life.

By way of illustration, the ON/OFF times are shown in the table for a typical relay
setting of 5 seconds and a typical logic setting of 0.1s:-

Power -PLS Time = 5 seconds -PLS Time = 0.1 second (Auto)
demand ON seconds OFF seconds ON ms OFF ms
1% 5 500 100 10,000
10% 5 50 100 1000
25% 6.7 20 130 400
50% 10 10 200 200
75% 20 6.7 400 130
90% 50 5 1000 100
99% 500 5 10,000 100

For relay outputs the range is Auto or 0.1 to 150.0 seconds (default 5.0).
For logic outputs the range is Auto or 0.1 to 150.0 (default Auto = 100ms).
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Parameter Parameter Further Information
mnemonic Description
ofF5 PV Offset PV Offset applies a single offset to the
temperature or process value over the full display
range of the controller. It has the effect of moving | Display Fixed
the curve up a down about a central point as Reading e
offset .~ “w
shown.
P Factory
calibration
A
Electrical Input
FiLE PV Input Filter Time A first order filter provides damping of the input signal. This may be necessary to
prevent the effects of excessive process noise on the PV input from causing poor
control and indication. More typically used with process inputs. Settable range oFF
0.1 to 100.0 seconds. Default value 1.6 seconds.
oPlo Output Low Limit Range -100.0% to P36 for a Heat/Cool controller; OPLa and aPH arealso
0.0% to P36 for a heat only controller. The upper | limited by the value of the Safe
range is limited to the value set by oP Hi . Output Power Limit set in
. — o configuration level by P36. This is
oPH Output High Limit Range P36 to +100.0% . to ensure that the Safe Output
Power cannot be overridden by
Note: Fgr a cool or'wly controllgr qPH: represents | the Output High and Low Limits.
the maximum cooling power limit. For example, if the Safe Output
Power Limit is setto +10.0,
oPLlo can be set between -100.0
and +10.0 (0.0 and +10.0 for
heat only or cool only) and aPHi
can be set between +10.0 and
+100.0.
Note: by default P36 is set 0.0
which means that for a heat only
(or cool only) controller oPlois
fixed at 0.0.
LdA Load Current Reads the current applied to the load (elements). Only shown if the CT function is
Read only. configured.
LER Leak Current Reads the leakage current in a load. Read only See also section 5.2.12, "Current
Transformer’.
LdAL Load Current Alarm To set an alarm if the load current is exceeded.
Threshold
LEAL Leakage Current To set an alarm if the leakage current is exceeded.
Alarm Threshold
He AL Overcurrent Alarm To set an alarm if the load current is exceeded
Threshold beyond a ‘safe’ limit.
kdur Set Timer Duration Only shown if the timer function is configured Section 4.12, 'Timer Operation’
EEH- Timer Start Only shown if timer type = Dwell
Threshold
GS5FP Soft Start Setpoint Only shown if timer type = soft start
55oFP Soft Start Output Only shown if timer type = soft start
Power Limit
EEL Time Elapsed Read only indication of the time elapsed
kErE Time Remaining Time remaining before the timer times out. This
value can be extended while the timer is running
or after it has timed out.
EPRr Energy Counter This parameter is read only and is intended to Section 4.11 "Energy Usage'.
Partial Value measure energy usage for specific batches. Itis also possible to configure the
EEkak Energy Counter Total | This parameter is read only and is intended to second_/third line of t‘he display to
Value measure energy usage for a total process which E’elad this value - section 5.2.19,
may consist of a number of batches. P"Codes P74 and P75
UcAL User Calibration Select the point for two point offset. 1+ dLE (not Section 4.8.
calibrating), Lo (low point cal), Hi (high point cal),
rESE (remove user cal)
cAdJ Calibration Adjust Adjust for two point offset fuLAL= Lo orH |

Note: If at any time you wish to return to the default operating display press Kl and together.
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4.8 User Calibration

User calibration provides a method of adjusting the process value displayed to compensate for known
measurement errors in a particular process or batch, without affecting the fundamental calibration of the input.
Since adjustment may be required between batches, it is available in level 2.

It provides a two point offset which adjusts both a low point and a high point and applies a straight line between
them. Any readings above and below the calibration points will be an extension of this straight line. For this reason
itis best to calibrate with the two points as far apart as possible.

Example: Assume the controller is calibrated to display 0.0 for an input of 0.0mV and 500.0 for an input of 40.0mV.
A particular process has known system errors such that the controller is required to read 5.0 for an input of 0.0mV
and 490 for an input of 40.0mV.

Display Factory Display Factory
Reading calibration Reading calibration
500.0 - 500.0 -‘1' ---------------- |
High offset I/
490.0 - 4900 ——f————————— /
I/
A ;
i
J o
7 |
-7 i
- i
Low offset . Low offset| ! )
Electrical 0.0 1 _ Electrical
0.0 Input ' ! Input
0.0mV 40.0mV 0.0mV 40.0mV
Adjust as follows:-
Operation Action Display
In Level 2, select User Calibration | 1. Press until UeAL is displayed ) dLE
UcAL

Press Il or M to selectLo
Press

Apply the low mV input (0.0mVin | 2
3.
4. Press Il or B to read 5.0
5
6

this example).

Press Eall to enter the value
Then scroll back to UcAL

Apply the high mV input (40.0mV | 7. Press Ikl or Il to select Hi
in this example). 8 Press

9. Press Il or M to read 900

10. Press to enter the value

In Operator Level the controller will now read 5.0 for an input of 0.0mV and 490.0 for an input of 40.0mV.

To remove the user set values 11. Scroll back to UeAL rESE
12. Press ISl or EM to read rESE ucAL

13. Press to enter the value

In Operator Level the controller will now read 0.0 for an input of 0.0mV and 500.0 for an input of 40.0mV.

4.9 To Return to Level 1
1. Press and hold IEM uniil Goko is displayed

2. PressuorntoselectLEu !

The controller will return to the level 1 default display. Note: A security code is not required when going from a
higher level to a lower level.
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410 Auto, Manual and Off Mode

In Level 2, the controller can be put into Auto, Manual or Off mode.

Auto mode is the normal operation where the output is adjusted automatically by the controller in response to
changes in the measured value (temperature).

In Auto mode all the alarms and the special functions (for example, auto tuning and timer) are operational.

Manual mode means that the controller output power is manually set by the operator. The input sensor is still
connected and reading the temperature but the control loop is ‘open’.

In Manual mode all the alarms are operational.
In manual mode the MAN beacon will be lit, the auto-tuning and timer functions are disabled.

The power output can be continuously increased or decreased using the B o buttons.

A\ Manual mode must be used with care. When in Manual, the power level must not be set and left at a value
that can damage the process or cause over-heating. The use of a separate ‘over-temperature’ controller is
recommended.

Off mode means that the heating and cooling outputs are turned off. The High, Low and Deviation alarms will be
OFF. The analogue retransmission outputs will, however, still be active.

4.10.1 To Select Auto, Manual or Off Mode
In Level 2

1. Press El to scroll to A - 1.

2. Press ﬂ orn to select F”.”:D, ”Hn or DFF

3. Press to accept the value

o If OFF has been selected, OFF will be shown in the display and the heating and cooling outputs will be set to
zero. The current working setpoint cannot be changed.

e If manual mode has been selected, the MAN beacon will light. The upper display shows the measured
temperature and the lower display the demanded output power.

© The transfer from Auto to manual mode is ‘bumpless’. This means the output will remain at the current value at
the point of transfer. Similarly when transferring from Manual to Auto mode, the current value will be used.
This will then slowly change to the value demanded automatically by the controller.

e To manually change the power output, press I8 o Bl (6 raise or lower the output. The output power is
continuously updated when these buttons are pressed.

4.11 Estimated Energy Usage

The aim of this function is to have an estimation of the energy consumption of the controlled process. By setting a
nominal power of the load the controller is able to calculate the integral of the ON time period of a selected output.
Two totalisers are provided in operator level to display partial and total counting values. The purpose of this feature
is to provide visual feedback on the energy being consumed so that any deviation observed from the average value
can alert you to possible problems in the process.

In Configuration Level, section 5.2.21:
1. Use P81 to define the output (normally heating) on which the load is to be monitored
2. Enter the nominal load power in KW in P82.
In Levels 1 & 2:
1. EPAr is a totaliser which estimates the energy usage for individual batches .
2. Ekotk atotaliser which estimates the energy usage for the whole process.

These parameters may also be displayed in the second and third lines of the display. This is configured using P
codes P74 and P75, section 5.2.19.

EPRr and Ekak are reset using the Energy Counter Reset parameter E~SE available in Level 2.

EEok can only be reset after EPAr  has been reset and its contents are equal to zero. There is a window of
approximately 10 seconds in which to reset the Total counter before the Partial counter starts to count again and its
contents become greater than zero.

P71, P72 or P73 can customise one of the function buttons or the Page button to access the Reset parameter.

Part No HA031260 Issue 7  April -15 37



User Manual Piccolo Range

412  Timer Operation

An internal timer can be configured to operate in one of three different modes or types. These are Dwell Timer,
Delayed Switch on Timer and Soft Start Timer and are described in the following three sections. The timer types are
configured by ‘P’ code P41 section 5.2.15.

The Timer Resolution is configured using ‘P’ code P42.

4.12.1 Dwell Timer
P41 =dLL.
A dwell timer is used to control a process at a fixed temperature, set by SP1, for a defined period.

When Run is selected the setpoint will servo immediately to the current PV, and the display will show rin
immediately.

If setpoint ramping is enabled, then the setpoint ramps to SP1 at the set rate.

Timing starts when the temperature is within the threshold of the setpoint, set by parameter ‘EEhr’ in Operator
Level 2. If the threshold is set to OFF the timing starts immediately. Heating or cooling will come on as appropriate

during the timing period. Once the timer is running, it will continue to run even if the temperature falls below the
threshold.

When the timer has timed out the controller behaviour depends on the configuration of the END state parameter.
This is set up in LConF Level using P code 'P43’".

OFF:  When the timer completes its dwell, the instrument will be put into Standby mode. The output power will
be set to 0%, and the standard home display will display PV and OFF instead of setpoint. The PV will revert
towards ambient since no power is being applied.

SPZ:  When the timer completes, the target setpoint will switch to setpoint 2. Setpoint 2 may be a lower or a
higher temperature. If the Setpoint Rate Limit is enabled, then the controller will ramp to the setpoint 2 at
the SPrr rate. During this ramp, the Timer status will indicate RUN. Once the setpoint 2 is reached the
status will change to End. This configuration can be used to provide a simple ramp/dwell/ramp/dwell
sequence.

dLl: Dwell. When the timer completes, the controller will continue to control at setpoint.

rES:  Reset. The timer will reset on completion reverting to SP1.

Temperature

A Timer end type (P43)
\1, | OFF ! 5P2 lodi I rES

<«— Timer Duration

Edtr

Time

<End !rUn>:< End !rUn’

: : | :
| —‘
RUN Digital Output = Erun l I ] I l

i | | |
|
| .
Il
|

| :
Flashing display message <+——— rlin ———><End/OFF»! I rin —»

END Digital Output = EEnd

Notes: The dwell period can be reduced or increased while the timer is running by adjusting E.-E (Time Remaining)
in Level 2.

The parameter EEhr is a deviation band from setpoint value. It is set by the user in Level 2. Timing starts when the
process value reaches the deviation limit. Because itis set as a deviation band the operation will apply to both
increasing (heating) or decreasing (cooling) values.
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412.141 Example: To Configure and Operate a Dwell Timer
1. InLonF level set P41 =d.LL to select Dwell type timer.
2. InLonF level set P42 = Halir or Ml n to select the timer resolution. In this example 1 n

3. InLonF level set P43 = oFF, SP2, dLL or rES to define the action required at the end of the timing period.
In this example set it to 5P¢.

4. In Level 2 set the Timer Start Threshold parameter EEHr to define the PV value at which the timer starts to
countdown. This is set as a deviation from setpoint. In this example +10°C.

5. In Level 2, set the Timer Duration parameter E.dUr to the required period. In this example 1 minute.
6. InLevel 1 or2 set SP1 and SP2 to the required control temperatures. In this example 100°C and 50°C.

7. In Level 1 or 2, set the Timer Status parameter £ SE to rUn. The default display will flash ~Un but the time
elapsed and time remaining parameters will not be changing until the PV is within the +10°C deviation limit set

by EEHF.

When the PV reaches +1 0°C of setpoint the timer will run for the period set in EdUr (1 minute). The time elapsed
parameter EEL will begin to count up and the time remaining ErE parameter will begin to count down. After the
set time the controller will control at SP2 (50°C). The display will flash between End  and the current setpoint value.
At this point the working setpoint is SP2 and any change to the value of SP2 will take effect immediately. Itis
possible to change the value of SP1, but this change will only take effect when SP1 becomes the current working
setpoint.

Entering a further time in the parameter £ E will switch the controller back to SP1 and the timer will run again for
the additional time (assuming the PV is within the set deviation). If the PV is not within the set deviation the
controller will show rn but will not begin to count down until it is within the deviation (+1 0°C in this example).

In Level 1 or 2 reset the timer by setting parameter E.SE to ~SE. The timer will not run whilst it is in Reset.

Note: if the deviation drops below the set value, the timer will indicate ~Un and will repeat the timing sequence
described above again.

At any time the Timer Status parameter E.SE can be setto Hold. The display will flash between HLd and the
current setpoint and the controller will remain in its current condition until the hold condition is released.

Following power up the controller will automatically enter the run sequence.

In P116 controller a digital input can be configured so that the Timer Status parameter E.SE can be operated
remotely. In P108 and P104 controllers two digital inputs are available. If this has been done in a particular
application the timer may be put into Run, Reset, Hold by a remote switch.

4.12.1.2 Example: To Configure Timer Digital Outputs
This example applies to all timer types.

Any output (OP1 to OP4) - normally relay or logic, can be made to operate when the timer is in Run mode, Reset
mode or End mode as shown in the timer diagrams. In this example choose OP4.

1. InLonF level set P14 = Erun. The output 4 relay will operate when the timer is running or is in hold.

2. InLonF level set P14 = EEnd. The output 4 relay will operate when the timer has timed out.

4.121.3 Example: To Configure Timer Digital Inputs
This example applies to all timer types.
The timer can be made to operate from external digital sources.

1. InLonF level set P51 = Erun. The timer will enter Run mode when Digital Input 1 is true.

2. InLonF level set P52 = ErES. The timer will enter Reset mode when Digital Input 2 is true. (Note: Logic input
2 is not available in P116 controller).

Other settings for ‘P’ codes P51 and P52 are:
EHLd - the timer will enter Hold mode when the digital input is true.

Err5 - the timer will run when the digital input is true and reset when the digital input is false.
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4.12.2 Delayed Switch on Timer

P41 =dELY. This timer is used to switch on the output power after a settime. The timer starts immediately on

power-up. It will also start whenever the timer start paramete

r E.SE is manually setto rin.

The controller remains in standby with heating and cooling off until the time has elapsed. After the time has

elapsed, the instrument controls at the target setpoint.

Temperature

|
SP1 |\ |
|

|

Timer Duration |

«— Ltdir —l
|

» Time

Flashing display message :4— rUn/OFF —>le— End =™
1
| |

f

Power

f

Reset

4.12.2.1

|
|
|
switched on :
|
|
|

|
|
|
|
|
RUN Digital O/P = Erun |
|

R
[ 1

END Digital O/P = EEnd

Example: To Configure and Set up a Delayed Switch on Timer

InConF level set P41 = dELY to select Delay type timer

2. InLonF level set P42 = Halir or Ml n to select the timer resolution.  In this example fh n
(Note: 'P’ code P43 is not shown when this timer type is configured).

3. In Level 2, set the Timer Duration parameter E.dUr to the required period. In this example, 1 minute.

(Note: EEHr is not shown when this timer type is configured).
4. Inlevel 1 or 2 set the Timer Status parameter .Sk to run, or power cycle the controller. The display will flash
between rtn and OFF. The time elapsed parameter EEL will begin to count up and the time remaining
ErE parameter will begin to count down.
During the timing period the control outputs (heat and cool) will remain at 0.0.
At the end of the timing period the display will flash between End and the current setpoint. The control
outputs will go to the required demand level at a controlled rate so that the switch over is ‘bumpless’.
At this point entering a further time in the parameter EE will switch the controller back to run again for the
additional time, the outputs will go to 0.0 and will switch back to control at the end of the timing period.
5. InLevel 1 or 2 reset the timer by setting parameter k£.SE to rSE.
Following a time out, the Timer Status parameter E.SE can be setto rln. The outputs will immediately go to
00 until the end of the timing period and the sequence will repeat.
At any time the Timer Status parameter E.SE can be setto Hold.  The display will flash between HLd and OFF
and the outputs will remain off until the hold condition is released.
Logic I/O can be configured as shown in section 4.12.1.3.
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4.12.3 Soft Start Timer
P41 = 55.

A Soft Start timer starts automatically on power up. It applies a power limit (55.0P" set in Level 2) until the
temperature reaches a value (‘59.5P" setin Level 2). Itis typically used, for example, to dry-out heaters in Hot
Runner control systems before full power is allowed.

Temperature

Setpoint (100°C) —f+ ————————— :/
|

| > Time
< Timer Duration =%
bdur
Output power
A
Output power high limit —4+—————————
Timer soft start power limit 95.0P (40%) —
: > Time
1 1
Flashing display message - rUn _>:<_ End —!
| |
! |
I
RUN Digital O/P =brun —— — — i l !
I !
END Digital O/P =bEnd —— ——— T | |
Run Reset

4.12.31 Example: To Configure and Set up a Soft Start Timer

1. InLonF level set P41 = 55 to select Soft Start type timer
2. InLonF level set P42 = Hollr or T n to select the timer resolution.  In this example h n

(Note: ‘P’ code P43 is not shown when this timer type is configured).
3. InLevel 2, set the Timer Duration parameter E.dUr to the required period. In this example 1 minute.
(Note: EEHr is not shown when this timer type is configured).
In Level 2, set 59.5P to the required soft start setpoint threshold. In this example 50°C.
In Level 2, set 59.0P to the required power limit. In this example 20%.

In level 1 or 2 set SP1 to the required operating level. 100°C in this example.

Noo ook

In level 1 or 2 set the Timer Status parameter E.SE to run or power cycle the controller. The display will flash
between rin and the current setpoint. The time elapsed parameter EEL will begin to count up and the
time remaining ErE parameter will begin to count down.

During the timing period the control outputs (heat and cool) will be limited to 55.0P (20.0%).

At the end of the timing period the display will flash between End and the current setpoint. The control
outputs will go to the required demand level.

At this point entering a further time in the parameter ks E will switch the controller back to run again for the
additional time, the outputs will go to 59.0P and will switch back to control at the end of the timing period.

8. InLevel 1 or 2 reset the timer by setting parameter £.SE to rSE.

Following a time out, the Timer Status parameter E.SE can be setto rln. The outputs will immediately go to 55.0P
until the end of the timing period and the sequence will be the same as when the controller is power cycled.

As soon as the PV reaches the value set by 55.5P (50°C) the timer will stop and go to the end state.

At any time the Timer Status parameter E.SE can be setto Hold.  The display will flash between HLd and the
current setpoint and the outputs will remain at 35.0P until the hold condition is released.

Digital I/O can be configured as shown in section 4.12.1.3.
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5. Configuration Level

Configuration of the controller is carried out using a list of ‘P’ codes. Each P code is associated with a particular
feature of the controller such as Input Type, Ranging, Control Type, Outputs, Alarms, Current Measurement. Timer,
Digital Communications, Display Functionality, Energy Measurement, Calibration, etc. These are listed in the tables

in section 5.2.

A WARNING

Configuration level gives access to a wide range of parameters which match the controller to the process.
Incorrect configuration could result in damage to the process being controlled and/or personal injury. It is the
responsibility of the person commissioning the process to ensure that the configuration is correct.

In configuration level the controller is not controlling the process or providing alarm indication. Do not select
configuration level on a live process.

5.1 To Select Configuration Level

Operation

Select
configuration
level

Enter the pass
code (if
configured)

Configure a

Action
Press and hold IEM until Goko
is shown.

Press I to choose LonF
(Configuration Level).

Press to enter.

Press Ml or M to enter the

correct pass code

Press kel to accept the value

The controller is now
operating in Level LanF

Press kel to scroll through a

Indication

CanF
uoto

Notes

Choices are:-

LEu !
LELZ
LonF

The default pass code for
configuration level is Y.

The pass code can be changed in
configuration level using P code P77.

A special case exists if a securit
code has been configured as d/ If
this has been done it is not
necessary to enter a code and the
controller will enter the chosen level
immediately.

The first P code is P1 which selects

function list of P codes the Input Type - thermocouple,
latinum resistance thermomete
Press Nl or Il to select the rie ! '
. . ) (rkd), mV or mA.
function associated with the P
code The example shows J type
thermocouple.
Press to accept the P ) .
function All P codes are listed in the next
section:
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5.2 Configuration Level Parameters

Configuration parameters are defined by a set of ‘P’ codes.

A summary and full description of the ‘P’ codes is given below.

1. Press to scroll through a list of ‘P’ codes.

2. Press ﬂ or ﬂ to select the function associated with the ‘P’ code.

3. Press to accept the function.

5.2.1 Summary of ‘P’ Codes
Sensor Pi Input type
input'and P2 Decimal point position
Ranging P3 Low scale range
P4 High scale range
P5 Linear input low mV
P& Linear input high mV
P Control type
Control type | P8 Cooling algorithm
Outputs Pii | Output1
P2 | Output2
P i3 | Output3
P | Output4
P {5 | DCoutput range
P i | Retransmission scale low value
P {7 | Retransmission scale high value
Alarms P21 | Alarm 1 type
P22 | Alarm 1 latching
P23 | Alarm 1 blocking
P24 | Alarm 2 type
P25 | Alarm 2 latching
P2b | Alarm 2 blocking
P27 | Alarm 3 type
P2B | Alarm 3 latching
P29 | Alarm 3 blocking
Current P3 ! | Currenttransformer source
transformer | P33 | Cuyrrent transformer range
P33 | Current transformer alarm

Loop Break | P34

latching
Loop break alarm time

Sensor break

Timer

Digital inputs

Digital
communications

Pushbutton
functionality

Display functionality
Access passcodes

Energy
measurement

Configuration
recovery

Calibration
Feature passcodes

P35
P36
P37
P4
Pu2
P43

PS |
P52
PG |
P62
P63
PRY

Pl
P
P13
P
P15
P16
P1
PEI
PE2

rEcS
rEcl
PHRS
PRSc

PRS2

Sensor break alarm type

Sensor break safe output power
Sensor break alarms output
Timer type

Timer resolution

Timer end type

Digital 1 input function
Digital 2 input function
Digital Comms address
Digital Comms baud rate
Digital Comms parity
Digital Comms master/slave

F1 pushbutton functionality
F2 pushbutton functionality
Page pushbutton functionality
Content of second line display
Content of third line display
Level 2 passcode
Configuration level passcode
Energy meter source

Energy meter nominal load
power

Recovery point save
Recovery point load
Calibration phase
Feature passcode

Feature passcode
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5.2.2 Analogue Input

P1 Select P1 to configure the Input Type. Input Types and Ranges
Selects the type of sensor connected to the instrument PV input.

It is also possible to download a custom curve. iy EES P (T ERE | Ehles

Range Range Range Range
m Thermocouple type J -210 1200 °C -346 2192 °F
c (factory default)

cAEkc  Thermocouple type K . . -200 1372 °C -328 2502 °F

Thermocouples use a linearisation = =
LEkc Thermocouple type L technique to translate from the -200 900 C -328 1652 °F
rkc Thermocouple type R |raw voltage value produced by the | -50 1700 °C -58 3092 °F
bEc Thermocouple type B |sensor to a temperature 0 1820 °C 32 3308 °F
nkc Thermocouple type N reading on the display. -200 1300 °C -328 2372 °F
EEc Thermocouple type T -200 400 °C -328 752 °F
Ckc Thermocouple type S -50 1768 °C -58 3215 °F
rEd Pt100 Platinum Resistance Thermometer -200 850 € -328 1562 °F

(RTD)
Nu -10 to +80mV linear millivolts -10.00 80.00
020 0-20mA linear milliamps require a 2.49Q resistor

) (supplied) across the input
CPH 4 -20mA linear terminals.
Custom downloadable . . . ) . .

CEc curve This requires the use of iTools configuration package, see section 10.6.2.
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5.23

P2

P3

P4

P5

P6

Input Ranges and Limits

Select P2 to configure the number of Decimal Places

This sets the maximum displayed resolution for the process variable
and other process settings. Up to two decimal places may be selected
for any input type.

Choose from the list below:-

No decimal places The instrument will display numbers

AnAR-(factory default) with the selected settings unless they

nnnn  One decimal place would not fit onto the 4 digit display.
In this event a rounded reduced
resolution number is displayed. For

nnnn  Two decimal places | example, 123.45 would be displayed

as 123.5.

Select P3 to configure the Low Range Limit for the input type selected.

The Low Scale Range Value sets a lower setpoint limit on the sensor
being used. It may be used to set a safe range for operator setpoint
adjustment. Range limits are automatically clipped to the range of the
sensor being used.

Range limits are also used in conjunction with the Linear Input High
and Low values to set the display range for linear inputs.

The low scale value is also clipped to the High Range Limit (P4).

Default value for linear inputs -1999.

Select P4 to configure the High Range Limit for the input type selected.

The High Scale Range Value sets an upper setpoint limit on the sensor
being used. It may be used to set a safe range for operator setpoint
adjustment. Range limits are automatically clipped to the range of the
sensor being used.

Range limits are also used in conjunction with the Linear Input High
and Low values to set the display range for linear inputs.

The high scale value is also clipped to the Low Range Limit (P3).

Default value for linear inputs 9999.

Select P5 to configure the Low Range Limit for Linear millivolt inputs.
(P5 is only shown for mV linear inputs).

Linear input types allow the mapping of a millivolt value to a
configurable display range. The example shown opposite shows how
to do this.

-10.00 to +80mV

Default value 0.00

Select P6 to configure the High Range Limit for Linear millivolt inputs.
(P6 is only shown for mV linear inputs).

Linear input types allow the mapping of a millivolt value to a
configurable display range. The example shown opposite shows how
to do this.

-10.00 to +80mV

Default value 80.00

See the table ‘Input Types and Ranges’ in the
previous section for default values.

Example:
mV Input Scaling

In this example the display is required to read
-1000 for a mV input of -5.0 and

+2000 for a mV input +20.0.

Select configuration level (see section 5.1):
Select P2 and adjust to nnnn

Select P3 and adjust to -1000

Select P4 and adjust to +2000

Select P5 and adjust to -5.0mV

Select P6 and adjust to +20.0mV

Note: In operator level, if the input signal is
exceeded a sensor break 9br is indicated.

mA Input Scaling

Using an external burden resistor of 2.49Q), the
controller can be made to accept 0-20mA or 4-
20mA from a current source.

In this case the default value of -1999 is
indicated for an input of 0 or 4mA and 3000 for
an input of 20mA.

Adjust P3 and P4 for the display readings
required for a particular application.

Note: In operator level, if the input signal is
exceeded a sensor break Sbr is indicated.

Part No HA031260

Issue 7 April -15

45



User Manual Piccolo Range

5.2.4 Control

This selects the control algorithm, which may be PID heat and/or cool or an ON/OFF. The control algorithm may
also be disabled in which case all outputs configured for control will revert to off in the case of a switching output or
0% power demand in the case of an analogue output.

P7 Select P7 to configure Control Type. Control options are described
Having defined a control type it will be necessary to allocate control outputs using in section 7.1
P11/P12/P13/P14.

NonE Control action disabled

The control function block is configured for PID (three
term) heating, no cooling. Typical applications include
furnaces and ovens.

PID heating

HP (factory default)

The control function block is configured for PID (three
P PID cooling term) cooling, no heating. May be used in cryogenic
applications.
The control function block is configured for PID (three
HPLP  PID heat + PID cool term) heating and PID cooling. Typical applications
include extruder temperature control.
HolP ON/OFF heat + PID The control function block is configured for ON/OFF
o cool heating and PID (three term) cooling.
The control function block is configured for ON/OFF
heating, no cooling. Simple heat only applications.
The control function block is configured for ON/OFF
cooling, no heating. Simple cool only applications

Ho ON/OFF heating

o ON/OFF cooling

PID heat + ON/OFF The control function block is configured for PID (three

HPLO term) heating and ON/OFF cooling. Typical
cool L 7
applications include extruder temperature control.

Hol ON/OFF heat + The control function block is configured for ON/OFF

OoLO | ON/OFF cool heating and cooling. Simple heat/ cool applications.

P8 Select P8 to configure Non Linear Cooling Type. This is typically used for

P8 is only shown if the control type, P7, is heat and cool. extruder applications and is
Different cooling mediums change the effectiveness of cooling in a non linear way. descrlbed further i 'sectllon
This parameter selects cooling characterisation to match the type of cooling medium. | 7.1.6 Cooling Algorithm”.

It is typically used in the control of extruder barrel temperatures where the cooling
medium may be water, oil or forced air. When using non-linear cooling it is common
practice to pulse the coolant using a relay, triac or logic output. This is determined by
the hardware fitted.

Lin

Linear

The characterisation of the cool output is linear
(factory default)

Being non-evaporative, oil cooling is pulsed. Itis deep
oL Oil and more direct and will not need such a high cool
gain as fan cooling.

A complication with water-cooling comes if the zone is
running well above 100°C.
Usually the first few pulses of water will flash off into
steam giving a greatly increased cooling capacity due
to the latent heat of evaporation.
When the zone settles down, less or even no
evaporation is a possibility and the cooling is less

H2o Water severe.
To handle evaporative cooling, water cool mode would
generally be chosen.
This technique delivers much shortened pulses of
water for the first few percent of the cooling range,
when the water is likely to be flashing off into steam.
This compensates for the transition out of the initial
strong evaporative cooling.

This is much gentler than water cooling and not so

immediate or decisive because of the long heat

transfer path through the finned aluminium cooler and
. barrel.

Fhn Forced air (Fan) With fan cooling, a cool gain setting of 3 upwards
would be typical. Delivery of pulses to the blower is
such that the on time increases with percentage cool
demand determined by the controller.
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5.2.5 Output 1

Output 1 may be fitted with a relay (form A), or a logic output depending on the order code. The function of the
output may be selected from a list of options including heat or cool outputs for the control loop, or alarms or events
which may be used for external indication.

P11 Select P11 to configure Output 1 (OP1). The code can be checked
against the label on the side of
the controller and the ‘Order
Code' in section 1.5.

nonE  Output disabled

Output 1 controls the heating power demand. The sense OP1 State when heating
is set to normal - the state of the output is shown in the

HERAE Heat output

Rela Energised
(factory default) table. This is the usual setting for control outputs. _y =
Logic ON
Output 1 controls the cooling demand. The sense is set OP1 State when cooling
Cool Cool output to normal - the state of the output is shown in the table. Rela Energised
p P ¥ 9
This is the usual setting for control outputs. Logic ON
AL Alarm 1 Alarm active
(@] 1 will h in the table if the al
utput 1 will operate as shown in the table if the alarm .
ALg Alarm 2 selected is active. Relay Energised
AL3 Alarm 3 Logic ON
AL I, Alarm 1inverted. Output 1 will operate as shown in the table if the selected Alarm active
AL2., Alarm 2 inverted glarm is active. This is the n.ormal setting for al.arms since Relay De-energised
) if power to the controller fails an alarm state will be i
AL3.,  Alarm3inverted ndicated by a powered external device. Logic OFF

OP1 can be used to operate an external device to
indicate when the timer has timed out. Arelayis

energised or a logic output is ON when the timer has ) o . .
timed out. Timer Operation is described in

section 4.12.

EEnd Timer end status

OP1 can be used to operate an external device to
Erln Timerrunstatus |indicate when the timeris running. A relay is energised
or a logic outputis ON when the timer is running.
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5.2.6

Output 2

Output 2 may be fitted with a relay (form A), or a triac or an analogue output depending on the order code. The
function of the output may be selected from a list of options including heat or cool outputs for the control loop, or
alarms or events which may be used for external indication. mA outputs may be used to re-transmit setpoint,
measured temperature or output demand.

P12 |Select P12 to configure Output 2 (OP2). The code can be checked
In P116, output 2 may be Relay, Analogue or Triac depending on the order code. against the label on the side of
In P108 and P104, output 2 may be Relay or Triac depending on the order code. the controller and the ‘Order
Each output can be used for control, retransmission, alarms or events as listed below:- Code’ in section 1.5.
nonE  Outputdisabled (factory default)
OP2 State when heating
Heat outout Output 2 controls the heating power demand. The sense -
HERE P is set to normal - the state of the output is shown in the Relay Energised
table. This is the usual setting for control outputs. Logic ON
Analogue On
OP?2 State when cooling
Output 2 controls the cooling demand. The sense is set Rela Er—
Cool Cool output to normal - the state of the output is shown in the table. _y 9!
This is the usual setting for control outputs. Logic ON
Analogue On
ALt Alarm 1 Alarm active
RLZ Alarm 2 Output 2 will operate as shown in the table if the alarm Relay Energised
selected is active. Logic ON
AL3 Alarm 3 9
Analogue On
AL Ly Alarm 1 ?nverted. Output 2 will operate as shown in the table if the selected Ay aciise _
RLZ., Alarm2inverted alarm is active. This is the normal setting for alarms since | Relay De-energised
) if power to the controller fails an alarm state will be Logic OFF
AL3.,  Alarm3inverted indicated by a powered external device. Analogue Off (0mA)
. . . The value is clipped to Low
GPAE 'SP re-transmission If OP2 is mA it can be use‘d to transmit an analggue value (GPLa) and High GPH )
proportional to the setpoint to an external device. L ;
Setpoint limits set in Level 2.
The value of the analogue
Prk OP re- If OP2 is mA it can be used to transmit an analogue value | signalis clipped to the Low
orr transmission proportional to the output to an external device. (@PLo) and High (@PH )
output limits set in Level 2.
If OP2 is mA it can be used to transmit an analogue value The va!ue gfthe analogue
- . A signal is clipped to the Low and
Purk PVre-transmission proportional to the process variable to an external : )
devi High scale range set in P codes
evice.
P3 and P4.
OP2 can be used to operate an external device to
. indicate when the timer has timed out. A relay is
EEnd  [Timer end status energised and a logic output is ON when the timer has , o , )
timed out. Timer Operation is described in
- section 4.12.
OP2 can be used to operate an external device to
Erln Timerrunstatus |indicate when the timer is running. A relay is energised
and a logic output is ON when the timer is running.
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5.2.7

Output 3

Output 3 is available in P108 and P104 only and may be fitted with a relay (form A), or an analogue output
depending on the order code. It can be a control or re-transmission output. The function of the output may be
selected from a list of options including heat or cool outputs for the control loop, or alarms or events which may be
used for external indication.

P13

Select P13 to configure Output 3 (OP3).

Output 3 is not available in model P116.

nonE

HERE Heat output

Lool  Cool output

AL Alarm 1

ALg Alarm 2

AL3 Alarm 3

AL Ly Alarm 1 inverted.

ALZ.) | Alarm 2 inverted

AL3., Alarm 3inverted

SPrE  |SPre-transmission
OP re-

ofrk transmission

Purt

EEnd Timer end status

Erln Timerrun status

Output disabled (factory default)

Output 3 controls the heating power demand. The sense
is set to normal - the state of the output is shown in the
table. This is the usual setting for control outputs.

Output 3 controls the cooling demand. The sense is set
to normal - the state of the output is shown in the table.
This is the usual setting for control outputs.

Output 3 will operate as shown in the table if the alarm
selected is active.

Output 3 will operate as shown in the table if the selected
alarm is active. This is the normal setting for alarms since
if power to the controller fails an alarm state will be
indicated by a powered external device.

If OP3 is mA it can be used to transmit an analogue value
proportional to the setpoint to an external device.

If OP3 is mA it can be used to transmit an analogue value
proportional to the output to an external device.

If OP3 is mA it can be used to transmit an analogue value

PV re-transmission proportional to the process variable to an external

device.

OP3 can be used to operate an external device to
indicate when the timer has timed out. Arelayis
energised when the timer has timed out.

OP3 can be used to operate an external device to
indicate when the timer is running. A relay is energised
when the timer is running.

The code can be checked
against the label on the side of
the controller and the ‘Order
Code' in section 1.5.

OP3 State when heating

Relay Energised

Analogue On

OP3 State when cooling
Relay Energised

Analogue On

Alarm active
Relay Energised

Analogue On

Alarm active
De-energised

Off (OmA)

Relay

Analogue

The value is clipped to Low
(GPLo)and High (GPH )

Setpoint limits set in Level 2.

The value of the analogue
signal is clipped to the Low
@PLo)and High (DPH: )
output limits set in Level 2.

The value of the analogue
signal is clipped to the Low and
High scale range set in P codes
P3 and P4.

Timer Operation is described in
section 4.12.
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5.2.8 Output 4

Output 4 is available as standard in all models. It is always a changeover relay and can be used for control, alarms
or events.

P14  Select P14 to configure Output 4 (OP4). The code can be checked
against the label on the side of
the controller and the ‘Order
Code’ in section 1.5.

nonE Output disabled

Output 4 controls the heating power demand. The sense

) . A OP4 State when heating
is set to normal - the state of the output is shown in the

HERE Heat output

table. This is the usual setting for control outputs. Relay Energised
Output 4 controls the cooling demand. The sense is set OP4 State when cooling
Cool Cool output to normal - the state of the output is shown in the table. )
This is the usual setting for control outputs. Relay Energised
AL Alarm 1 Alarm active
Alarm 2 Output 4 will operate as shown in the table if the alarm .
ALe (factory default)  selected is active. Relay igee
AL3 Alarm 3
AL L, Alarm 1 inverted. Output 4 will operate as shown in the table if the selected Alarm active
AL2., Alarm 2 inverted glarm is active. Thisis the n_ormal setting for al_arms since Relay De-energised
) if power to the controller fails an alarm state will be
AL3.,  Alarm3inverted indicated by a powered external device.

OP4 can be used to operate an external device to
indicate when the timer has timed out. A relay is

energised and a logic output is ON when the timer has , o , )
timed out. Timer Operation is described in

section 4.12.

EEAd Timer end status

OP4 can be used to operate an external device to
Erln Timerrunstatus |indicate when the timer is running. A relay is energised
and a logic output is ON when the timer is running.

5.2.9 DC Output Range

Isolated DC (analogue) outputs may be fitted in OP2 in P116 and OP3 in P108 & P104 depending on the order
code. They can be configured using P15 for 0 - 20mA or 4 - 20mA. P15 sets the range for all DC outputs.

P15 |Select P15 to define the DC output.

P15 is only shown if a DC output is fitted.
020 0-20mA y2g 4 -20mA (factory default)

5.2.10  Setpoint Retransmission Range

P16 Retransmission low scale value

P16 sets the low limit range for the setpoint re-transmission. It is only shown if a DC output is fitted and GPsE is setin
P12 or P13. This value is clipped to the SP Low Limit set by SP.La in Level 2.

P17 |Retransmission high scale value

P17 sets the high limit range for the setpoint re-transmission. It is only shown if a DC output is fitted and SP.rE is setin
P12 or P13. This value is clipped to the SP High Limit set by SPHI in Level 2.

50 Part No HA031260 Issue 7  April -15



Piccolo Range User Manual

5.2.11

Alarms

Up to three alarms can be configured. They are used to detect out of range values.

P21

P22

P23

P24

P25

P26

P27

P28

P29

For further details see section
4.4 'Alarms’.

Alarms can also be
configured using the Quick
codes section 4.1.3 or using
iTools section 10.5.2.3.

Select P21 to configure Alarm 1 Type. P21 is always available.

nanE Alarm not configured (factory default) dH Deviation high

H, Full scale high dlio Deviation low

lo Full scale low bnd Deviation band

Select P22 to configure Alarm 1 latching type. P22 is not shown if P21 = none. See section 4.4.4.
Non latching (factory default).
A non latching alarm will reset itself when the Latching with automatic reset.
alarm condition is removed. An auto latching alarm requires

nonE If it is still present when acknowledged the  Auko acknowledgement before it is reset. The
ALM beacon illuminates constantly, the acknowledgement can occur BEFORE the
flashing alarm messages remain and the condition causing the alarm is removed.

output remains active.

Latching manual reset
The alarm continues to be active until both

MAn the alarm condition is removed AND the nofL
alarm is acknowledged. The :
acknowledgement can only occur AFTER the
condition causing the alarm is removed.

Non latching no ALM message.

If an alarm occurs, any output attached to the
alarm will operate and the corresponding beacon
on the controller display will illuminate. No alarm
message will be flashed in the display.

Select P23 to configure Alarm 1 as a Blocking Alarm. P23 is not shown if P21 = none.

Alarm Blocking is used to prevent alarms from activating during start-up. In some

applications, the measurement at start-up is in an alarm condition until the system has | See section 4.4.5
come under control. Blocking causes the alarms to be ignored until the system is

under control (in the safe state), after this any deviations trigger the alarm.

Alarm 1 operates as a normal alarm (no . .
no blocking) (factory default) YESG Alarm 1 is a blocking alarm
Select P24 to configure Alarm 2 Type. P24 is always available. See section 4.4.
nanE Alarm not configured dH Deviation high
H, Full scale high (factory default) dlio Deviation low
lo Full scale low bnd Deviation band
Select P25 to configure Alarm 2 latching type. P25 is not shown if P24 = none. See section 4.4.4.
nonE Non latching (factory default) Auko Latching with automatic reset
MAn Latching manual reset nofL Non latching no ALM indication

Select P26 to configure Alarm 2 as a Blocking Alarm. P26 is not shown if P24 = none. See section 4.4.5

Alarm 2 operates as a normal alarm (no
Mo e YES

blocking) (default) Alarm 2 is a blocking alarm

Select P27 to configure Alarm 3 Type. See section 4.4.
nanE Alarm not configured (factory default) dH Deviation high

H, Full scale high dlio Deviation low

lo Full scale low bnd Deviation band

Select P28 to configure Alarm 3 Latching Type. P28 is not shown if P27 = none. See section 4.4.4.
nanE Non latching (factory default) Auko Latching with automatic reset

MAn Latching manual reset nofL Non latching no ALM indication

Select P24 to configure Alarm 3 as a Blocking Alarm. P29 is not shown if P27 = none. See section 4.4.5

Alarm 3 operates as a normal alarm (no
Mo P YES

blocking) (factory default) Alarm 3 is a blocking alarm
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5.2.12 Current Transformer

The current transformer is used to measure current for use in energy estimation calculations and heater health
diagnostics. The current transformer fault detection algorithms must be synchronised to the output demand. The
CT source identifies which output is responsible for switching current through the load. Itis valid only for logic or
relay outputs. DC Outputs cannot be used with this facility.

P31 Select P31 to configure the Current Transformer Source. CT alarms include:-
Load current
Note: the output mnemonic in the following list will only be shown if the output is Leakage current
configured for control. Over-current
The threshold values are set
in Level 2.

Load diagnostics and alarms are not
generated. The values for load and leakage

nonE current will follow the instantaneous current
read via the CT. This can be useful to allow
an 'indication only' reading of current.

P OP1 Function linked to output 1 P3 OP3 Function linked to output 3. This must be a
ori o relay output.

oP2 OP2 Function linked to output 2. This must be oPY

either a triac or relay output. OP4 Function linked to output 4

P32 Select P32 to configure Current Transformer Range.
The CT input is designed to accept signals in the range 0-50mA. An external current
transformer is required to step down the switched current to this range. Default 10.0
The range should be set to the nominal rating of the electrical load.
Only available if the CT option is configured by P31.

10.0 to 999.9 amps

P33 Latching alarms are described
in section 4.4.4 ‘Alarm
Latching'.

The CT alarms may be
attached to AL1, AL2 and AL3
using the parameter P37. This
is described in section 5.2.14.

Select P33 to configure Current Transformer Alarm Latching.

Latching alarms retain the alarm state until acknowledged by the operator.

There are three CT alarm types (Leak, Load and OverCurrent) which all share the same
configuration.

A current alarm may be attached to AL1, AL2 or AL3 using P37.

Non Latching alarms clear automatically when the condition causing the alarm clears, and require no

nonk operator intervention.

A manual latching alarm may only be
acknowledged after the fault has been repaired
and the measurement has returned to the safe
state. Manual latching alarms prevent the alarm
from being reset before the measurement is
repaired.

An automatic latch may be acknowledged at
any time. The alarm will reset immediately
Ak after the alarm has been acknowledged and [IAn
the measurement has returned to the safe
state.

5.2.13  Loop Break Alarm

The loop is considered to be broken if the PV does not respond to a change in the output in a set amount of time.
Since the time of response will vary from process to process the Loop Break Alarm Time parameter allows a time to
be set before an alarm is initiated.

P34 Select P34 to configure Loop Break Alarm Time.

Loop Break is described in
Rangeis oF F (factory default) or {to 9999 seconds more detail in section 7.1.10
The loop break alarm may be
attached to AL1, AL2 and AL3
using the parameter P37. This
is described in section 5.2.14.
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5.2.14

Sensor Break, Loop Break and Current (CT) Alarms

The instrument monitors the health of the input sensor so that if a fault develops the loop can be putinto a safe
state. A sensor fault is normally an open circuit or high impedance, see section 5.2.14.1).

P35 Select P35 to configure Sensor Break Alarm Type. Example 1:
A sensor fault will be detected (factory default). The alarm To Configure a Sensor Break Alarm
message S5br will be flashed in the display. An output attached to . .
on ) X . ; In this example the break alarms will be
this alarm will operate as a logic OR with the alarm type also ttached to AL { which will I
attached to the output. Acknowledging the alarm has no effect. Zu?;u’a rslay which witl operate the
A sensor fault alarm will be latched. The alarm indication and the T | i 1 4 sel
state of the output can only be acknowledged after the open circuit, - © connﬂeft’a G USRS /SIS
LAk sensor condition has been repaired. Then the output resets, the P14 for :
ALM beacon and the Sbr indication will disappear. The latching To attach the break alarms to alarm 1,
of the sensor break alarm is independent of any other alarm select P37 for AL .
connected to the same output. If it is required to latch output 4, select
oFF Open circuit sensor will not be detected. P35 to latch the sensor break alarm,
P33 to latch the load current alarms or
P34 to latch the | k alarm.

P36 Select P36 to configure Safe output power (sensor break). 34 o latch the o‘op break alarm

i break al hi h level that th Select P36 and adjust to a value of
a sensor break alarm occurs this parameter sets the output level that the output power which the controller
controller will adopt. The default is 0% which means that all control outputs :

e 3 | should go to in the event of an open
are off. The full range is limited by the settings of aPLo and aPH setin circuit sensor. This may be 0 or it may
Level 2. These settings are also limited by P36. The level set must be chosen o 4 |evel whi.ch keeps the process in a
with care to make surfe that thg process does not ove:(heat or over cool. It 'standby’ state. Care must be taken to
can, howevelr, bedu;elul to malntalnfa smaAI amgunt oh_T)ovlr\:er to keep the ensure that the power level selected is
process at a ‘standby’ temperature for a short time while the sensor is safe for the process. In a temperature
changed or the break is repaired. ) control application a separate over

P36 Al temperature unit should be used.
The interaction between P36 | 4 |
and the output power limits 1009 1 ! ., When the controller is in operating
is illustrated in the sketch 0 (Ori 00%) _pi 4 | oPH, (I)Oé mode any break alarm will operate
[~ g > OP4. OP4 will also operate if AL1 type
(P21) is configured.

P37 Select P37 to configure Break alarms output Alarm Disola
Break alarms include sensor break, loop break and current (CT) alarms. P37 i
attaches the break alarms to AL1, AL2 and/or AL3. AL1, AL2 and AL3 can Sensor break Sbr
only be selected if they have been connected to an output using P11 to P14.

The selected output, which may be latched or unlatched, acts as a logic OR Low load current ckid
with other alarms attached to it. threshold Ld.AL
Notg: A brea'lk alarm will still operate an output even if the alarm type is not High leakage current | cELE
configured, i.e. the alarm type may be set to NONE. threshold LE.AL
nonE The sensor break alarm is indication only and does not operate an oo ozl slam Lbr
output (factory default). Note: if AL1 Type = Hi (or D.hi or
AL RL 1, AL2, or AL 3 must be connected to an output using ‘P’ codes Bnd) then both 9br and AL { will
AL P11, P12, P13 and/or P14, for it to become available in this list, be flashed in the display because
AL3 otherwise it will not be shown here. the sensor break alarm exceeds
If P37 is then configured for AL {, ALE, or AL 3 the break alarm the high alarm setting.
will operate on the appropriate output.
Note: Itis possible to connect AL1 (or 2 - -
or 3)to more than one output. In this P11 OP1 [P12 OP2 (P13 OP3 |P14 OP4 | Alarms available in P37
case all outputs that have been H L AL I ALZ AL ! |AL2
connected will operate if ALT (or 2 or 3) is H AL { ALc AL3 ALt [ALZ2 |AL3
active. AL AL2 AL 3 nonE ALt [ALZ2 |AL3
This is illustrated in the examples given in AL ¢ ALo nonE nonkE AL L |ALE
the table: nonE nonE nonE nonE nonE | nonE
EEnd Erun H nonE nonE | nonE
AL ALt AL { AL AL
ALZ ALE ALE ALZ ALZ
AL AL3 nonE nonE ALt [AL3
5.2.141 Sensor Break Impedance

In some cases the sensor may not immediately break but corrosion may lead to a high impedance condition.

1. Forthermocouples a break is indicated if the impedance is greater than about 20KQ.

2. ForaPRT input, sensor break is indicated if any one of the three wires is broken or if the source resistance
exceeds about 420Q or falls below about 15Q.

3. For mA and volts input sensor break will not be detected due to the load resistor connected across the

input terminals.
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5.2.15

Timer

An internal timer can be configured to operate in one of three different modes or types. These are Dwell Timer,
Delayed Switch on Timer and Soft Start Timer. Event outputs (using outputs 1 to 4) may be configured to trigger

when the timer is running or at the end of the timer sequence.

For further details see

P41 Select P41 to configure the Timer Type. section 4.12 Timer'.
Dwell at temperature.
This may be used in
combination with the setpoint
ramp limit to provide a simple
ramp/dwell temperature
sequence, which may be used
nonE  Timerdisabled (factory default) diLt to control a process at a fixed
temperature for a defined
period. Itis necessary to seta
threshold level at which timing
will start. This parameter is
EEhr and is available in
operator level 2.
Delayed switch on timer. Soft start timer
This timer is used to switch on the output . . i o
. . S This provides a power limit
power after a set time. It will start timing bef tch It start
as soon as the controller is powered up or etore stW' ICI on. ftstarts d
when itis manually setto RUN. The au Ol.ma icatly onlpo‘\iv(gggp,;n
controller remains in standby with heating aptp |eLs a plozv;/er tl'rlntlh ©
dELY and cooling off until the time has elapsed. §5 setin Level 2 untithe
. . temperature reaches a set value
After the time has elapsed, the instrument ('SS.SP' set in Level 2). It i
controls at the target setpoint. o setin Level 2). TS
. . typically used, for example, to
This type of timer may be used to g X
. : ry-out heaters in Hot Runner
implement a switch on delay, and often control svstems before full
eradicates the need for a separate timer Y I d
device. power is allowed.
P42 Select P42 to configure Timer resolution. el further d?t.alls see
section 4.12 ‘Timer'.
Not shown if P41 = none.
Holir Hours HH:MM (factory default) Mn Minutes MM:SS
y
' " For further details see
P43 Select P43 to configure Timer end type. section 4.12 Timer.
P43 is only applicable if the timer is a Dwell type.
P43 determines what action should take place when the timer has timed out. The Timer end
event may be configured to operate an output, normally a relay.
When the timer complgtes its dwell, the When the timer completes, the
instrument will be put into Standby mode. : .
. controller will continue to
ofF The output power will be setto 0%, and | dLL control at setpoint
the standard home display will display PV pomt.
and OFF instead of setpoint.
When the timer completes, the target
setpoint will switch to setpoint 2.
Setpoint 2 may be a lower or a higher
ltfr::peraturg. imit bled th The timer will reset on
the contoller will ramp 1o the setpoint 2 completion. fwill revertto the
tpoint datth intit
aFe at the SRL rate. During this ramp, the ES ;ealp’)tzldn used atihe point it was
Timer status will indicate RUN. Once the '
setpoint 2 is reached the status will
change to END. This can be used to
provide a simple ramp/dwell/ramp/dwell
sequence.
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5.2.16

P51

Digital (Contact) Inputs

Select P51 to configure Digital 1 Input Function

Digital Input 1 is a contact closure digital input. It may be operated from external switches or relays and is generally
edge triggered on contact closure.
The input may be used to perform a number of functions as selected from the list below.
An open input is detected if the impedance between the terminals is greater than 500 ohms.
A closed input is detected if the impedance between the terminals is less than 200 ohms.
Digital Input 1 is optionally available in all models.

ﬁDﬂE

SPSL

ErES

kErrS

MAn

P52

Rec AL

Input not used (factory default)

Setpoint select.

Close the contact to select setpoint

2. Loch
Open the contact to select setpoint
1.

Timer reset.

Close the contact to reset a
currently running timer sequence.

Erbn

Timer run/reset.

Close the contact to run a timer
sequence.

Open the contact to reset the timer.

EHLd

Select manual.

If the controller is in Auto, make the
contact permanently to select
Manual. If the controller is already
in Manual, make then break the
contact to return to Auto.

SkY

Select P51 to configure Digital 2 Input Function

Close the contact to acknowledge any active alarm

Keylock. Close the contact to lock the front panel buttons.
Open the contact to unlock the front panel buttons.

Timer run.
Close the contact to start a timer sequence running.

Timer hold.

Close the contact to stop the timer at its current time.

Standby mode. In this mode control outputs go to zero
demand.

Digital input 2 allows the same functions as listed for Digital Input 1 to be performed. Digital Input 2 is not available in
P116 butitis optionally available in models P108 and P104.
Digital input 2 is generally edge triggered on contact closure.

ﬁDﬂE

SPSL

ErES

kErrS

MAn

Rc AL

Input not used (factory default)

Setpoint select.

Close the contact to select setpoint

2. Loch
Open the contact to select setpoint
1.

Timer reset.

Close the contact to reset a
currently running timer sequence

Erbn

Timer run/reset.

Close the contact to run a timer
sequence.

Open the contact to reset the timer.

EHLd

Select manual.

If the controller is in Auto, make the
contact permanently to select
Manual. If the controller is already
in Manual, make then break the
contact to return to Auto.

SkY

Close the contact to acknowledge any active alarm

Keylock. Close the contact to lock the front panel buttons.
Open the contact to unlock the front panel buttons.

Timer run.
Close the contact to start a timer sequence running.

Timer hold.

Close the contact to stop the timer at its current time.

Standby mode. In this mode control outputs go to zero
demand.
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5.2.17

Digital Communications

Digital communications is orderable in all models. It uses Modbus protocol and EIA485 (RS485) 2-wire interface .

P61 Select P61 to configure Digital Communications Address. For further details see
On a network of instruments the address is used to specify a particular instrument. Each section 8 'Digital
instrument on a network should be set to a unique address from 1 to 254. Communications'.

lto 254 (factory default = 1)
P62 Select P62 to configure Digital Communications Baud Rate. For further details see
The baud rate of a comms network specifies the speed at which data is transferred between section 8 'Digjital
the instrument and the master. As a rule, the baud rate should be set as high as possible to Communications'.
allow maximum throughput. This will depend to some extent on the installation and the
amount of electrical noise the communications link is subject to, but the instruments are
capable of reliably operating at 19,200 baud under normal circumstances and assuming
correct line termination.
Although the baud rate is an important factor, when calculating the speed of communications
in a system it is often the 'latency’ between a message being sent and a reply being started
that dominates the speed of the network. This is the amount of time the instrument requires
on receiving a request before being able to reply.

For example, if a message consists of 10 characters (transmitted in 1T0msec at 9600 Baud) and
the reply consists of 10 characters, then the transmission time would be 20 msec. However, if
the latency is 20msec, then the transmission time has become 40msec. Latency is typically
higher for commands that write to a parameter than those that read, and will vary to some
degree depending on what operation is being performed by the instrument at the time the
request is received and the number of variables included in a block read or write. As a rule,
latency for single value operations will be between 5 and 20 msec, meaning a turnaround time
of about 25-40msec. This compares very favourably with competing devices, which can often
take as much as 200msec to turn around communications transactions.

If throughput is a problem, consider replacing single parameter transactions with Modbus
block transactions, and increase the baud rate to the maximum reliable value in the
installation.

1200 1200 bps 9600 9600 bps (factory default)
2400 2400 bps 1920 19200 bps
ClzfH 4800 bps

P63 Select P63 to configure Digital Communications Parity. For further details see
Parity is a method of ensuring that the data transferred between devices has not been section 8 'Digjital
corrupted. Parity is the lowest form of integrity in the message, it ensures that a single byte Communications'.
contains either an even or an odd number of ones or zeros in the data. In industrial protocols,
there are usually layers of checking to ensure that first the byte transmitted is good and then
that the message transmitted is good. Modbus applies a CRC (Cyclic Redundancy Check) to
the data to ensure that the packet of data is not corrupted. Thus, there is usually no benefit in
using odd or even parity, and since this also increases the number of binary bits transmitted
for any messages, it decreases throughput.
nonE No parity (factory default) add Odd parity
EuEn Even parity
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5.21741

Broadcast Communications

Broadcast master communications allows a Piccolo range controller to send a single value to a number of slaves. It
uses function code 6 (write single value). This allows the controller to link with other products. A typical application
is to send a setpoint from a master to a number of slave instruments.

P64

P65

Select P64 to configure Digital Communications Slave/Master Transmission
Slave/Master Transmission is available in all models
nanE Master comms disabled (factory default)
The master working setpoint is retransmitted. Typically it would be sent to
] address 26 decimal in Piccolo slave units. This is the remote setpoint. A local
trim can be added to the remote setpoint to compensate for desired
temperature variations in a particular zone.

P The measured value (PV) in the master is retransmitted. This might be used, for
u example, to log a temperature to a chart recorder.

p The Output Power from the master control loop is transmitted. This may be used,
o for example, to drive a phase angle fired thyristor power controller.

Err Process Error (Temperature - Setpoint) is retransmitted.

Select P65 to configure Digital Communications Retransmission Address

This variable selects the destination Modbus register address for the broadcast. For example,
to retransmit the master working setpoint to a group of Piccolo slaves, you should select a
Comms Retransmission Address of 26. This is the address of the remote setpoint in these
slave units.

Be very careful when selecting an address to broadcast to make sure that the receiving unit is
capable of accepting large numbers of writes to the address you are sending to. Many low
cost units, including the Piccolo range, have a limited number of writes permitted to their non-
volatile memory - typically 100,000 - and can easily be damaged by a broadcast value sent too
often. This typically becomes a problem when writing to setpoints when ramps are used. Use
the Remote Setpoint at address 26 for Piccolo range slaves, and check with your equipment
supplier if in doubt.

Retransmission Address is available in all models

0 t0 9999 (factory default = 0)

For further details see
section 8.3
‘Master/Slave
Communications’.

For further details see
sections 8.3
‘Master/Slave
Communications’ and
section 8.4 'EEPROM
Write Cycles'.
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5.2.18  Pushbutton Functionality
P71
Select P71 to configure the functionality of Pushbutton
Function button F1 is an undedicated button which can be customised so that, when in operator level, it will directly
select a specific parameter. Function button F1 is available in models P108 and P104 only.
E Pushbutton not used. If F1 is pressed when the controller is in operator level, the button will be
non inoperative.
Alarm Acknowledge.
The parameter Ac AL will be promoted to function button F1 and Ac AL will be For further
removed from the Operator Level 2 list. F1 will then give direct access to the alarm : :
; . ; information see
RcAL acknowledge parameter. This can then be acknowledged in the normal way using section 4.4.3
the raise/lower buttons. The action which takes place depends on the Latching Type S
which has been configured.
See also Note 1 below
Setpoint select
The parameter 9P.5L will be promoted to function button F1 and SP.SL will be For further
SPSL removed from the Operator Level 2 list. F1 will give direct access to the setpoint information see
select parameter. The required operating setpoint, SP1 or SP2, is then selected in section 4.7.2
the normal way using the raise/lower buttons.
Auto/Manual status
The parameter A=/ will be promoted to function button F1 and will be removed For further
R-N from the Operator Level 2 list. F1will give direct access to the Auto/Manual select information see
parameter. Auto, Manual or Off mode is then selected in the normal way using the section 4.10
raise/lower buttons.
Timer Status
The timer status parameter, E.SE, will be promoted to function button F1 and will be
. N . ; For further
EGE removed from the Operator Level 2 list. F1 will give direct access to the Timer Status information see
: parameter so that the timer may be Run, Reset or put into Hold mode using the section 4.12
raise/lower buttons. If no timer is configured the function buttons will not operate if ’
this option is chosen.
Reset Energy Counter.
The parameter ErSE will be promoted to function button F1 and will be removed For further
ErSE from the Operator Level 2 list. F1 will give direct access to the Energy Counter Reset | information see
parameter so that the Partial and Total energy totalisers can be reset using the section 4.11.
raise/lower buttons.
P72
Select P72 to configure the functionality of Pushbutton
Function button F2 is an undedicated button which can be customised so that, when in operator level, it will directly
select a specific parameter. Function button F2 is available in models P108 and P104 only.
nonE Pushbutton not used
Ac AL ?Iarn} Acll\(‘now1|ek;ig|e The functionality is
ee also Note 1 below the same as
SPSL Setpoint select described above
R-N Auto/Manual status for Function
ESE Timer Status button F1
ErSt Reset Energy Counter
e
Select P73 to configure the functionality of the Page Pushbutton
In addition to its normal function the Page button can be configured so that, when in operator level, it will directly select
a specific parameter. This feature is available in all models.
nonE Pushbutton not used
Alarm acknowledge . -
Re AL See also Note 1 bgl The functionality is
ee also Note 1 below  IA———.
SPSL Setpoint select described above
R-N Auto/Manual status for Function
ESE Timer Status button F1
ErSt Reset Energy Counter
Note 1:

As stated in section 4.3 the Alarm Acknowledge parameter only appears in Level 1 if a latching alarm is configured.
If a non-latching alarm is configured Az AL will NOT appear in Level 1 when the function button is pressed. It will
only appear if Level 2 is selected.
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5.2.19 Display Functionality

P74 Select P74 to configure the Second Line of the display.
In operator level the upper line of the display always shows PV, the second line of the display may be customised from
the following list of parameters.

In Automatic mode the second line of the display will show setpoint. In

Manual mode the second line of the display will show output power. In
Std OFF mode it will show OFF.

(5':1:’ is the factory default for P74)

In Automatic mode the second line of the display will show output power
demand (in %) and is read only.
p In Manual mode the second line of the display will show output power (in
o %) and is manually adjustable.
In OFF mode the second line of the display will show output power and
is fixed at 0.0 (in %).

ErE Timer time remaining, in minutes or hours as configured

EEL Timer time elapsed, in minutes or hours as configured and is read only.
The second line will display an estimate of the energy usage over a given
EPR- period. This parameter is a totaliser which is useful for estimating the
energy usage for individual batches.
The second line will display an estimate of the energy usage over a total
Ekok period. This parameter is a totaliser which is useful for estimating the
energy usage for a complete process.

nonE Second line not used (blank)

P75 Select P75 to configure the Third Line of the display.
The third line of the display is only available in models P108 and P104. It is always read only since only the second line
can be written to. In operator level the upper line of the display always shows PV, the third line of the display may be
customised from the following list of parameters.

Output power will be shown in both Automatic and Manual modes.

oP In OFF mode the display will read 0.0 (%).

(DP is the factory default for P75)
ErE Timer time remaining, in minutes or hours as configured
EEL Timer time elapsed, in minutes or hours as configured
EPR- Energy counter (partial energy counter value)
Ekok Energy counter (total energy counter value)
nonE Third line not used (blank)

5.2.20 Passcodes

Passcodes are required to enter both Operator Level 2 and Configuration Level. They are set to default values
during manufacture but they can be re-configured using P76 and P77.

P76 Select P76 to configure Level 2 Pass code. Default value: 2.
The passcode required to enter Level 2 can be set in the range 0 +099499. @ Make a record of any
In the case of level 2 passcode being set to I, it will not be necessary to enter a changes to the passcode
passcode to access level 2 and the controller will enter level 2 directly.

P77 Select P77 to configure Configuration Level Pass code. Default value: H.

The passcode required to enter Configuration Level can be set in the range  to 9999.
In the case of the configuration level passcode being set to [, it will not be necessary to
enter a passcode to access configuration level and the controller will enter LanF
directly.

© Make a record of any
changes to the passcode
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5.2.21 Energy Meter Source

The controller can make an estimate of the energy used for a total process or, for example, for different batches in a
process. This information is totalised and shown in parameters EPAr and Ekok.

P81 Select P81 to configure Energy Meter Source.

It is necessary to define the output in which to make the energy measurement. This would normally be the
output which make the biggest demand on the power, for example, the output supplying heaters.

nonE Function not enabled (factory default)
oP ! OP1 Function linked to output 1
oP? OP2 Function linked to output 2.
oP3 OP3 Function linked to output 3.
oPY OP4 Function linked to output 4
P82 Select P82 to enter Nominal Load Power in KW.
This value is manually entered, normally when commissioning the controller, and is the rated power of the load (heater
power).
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5.2.22 Recovery Point

Recovery Point is a way to initialize all parameter values to a previously saved state or to a factory default table
stored in read only memory. This can act as a very useful ‘Undo’ feature. It is also possible to issue a cold-start

command to initialise the whole instrument to a predefined condition.

5.2.221 Recovery Point Save

rEcS SelectrEcSto configure Recovery point save.

This allows the current configuration and operational settings of the

controller to be saved.

nanE Do nothing (factory default)
Take a snapshot of current configuration (P Code) and
operator settings (Level 2).

SALE If subsequent changes are made to settings in the
controller itis then possible to revert to these stored
values if required.

5.2.22.2  Recovery Point Load

rEcl  |ScrolltorEcl to select Recovery point load.

This allows the configuration values saved using rEc.5 to be restored.

Alternatively, it allows the factory default values to be re-loaded.

To Save Current Settings
SelectrEc.5 Select SAUE.

The display shows buSY indicating that the
save operation is in progress.

Followed by donE indicating that the values
have been stored.

If the save operation has been unsuccessful
FR) L will be displayed

A cold start removes all previously stored values. If the controller is then power cycled it will start as though it were a
new controller ‘out of the box’ showing the Quick Start Codes - see section 4.1.1.

nanE Do nothing (factory default)

Load and restore the current parameter values stored
in a table. If no valid table is available a FFi L

LoAd indication is displayed.
The stored settings may include configuration
parameters and operating variables.

Load and restore the factory default settings.
FAck The configuration and parameter values loaded during
manufacture may be restored.

Cold start.
This operation should be used with care since it deletes
all previous configurations.
Following a cold start, the controller will re-start

Cold showing SET1 of the Quick Configuration codes. At
this point it is possible to recover the factory default
settings. Alternatively, the controller may be
configured at this point as though it were new out of
the box.

Select Calibration phase

The instrument is calibrated in the factory before it is shipped. Itis
however possible to re-calibrate the instrument in the field if
necessary.

PHAS To cglibrate thg sensor input. a known traceable reference source, is
required. A millivolt source is required for mV (mA) and
thermocouple inputs and resistance box for platinum resistance
thermometers.

Calibration phase also includes calibration of analogue (mA) outputs
and current transformer input.

To Restore the Saved Settings
SelectrEcl
SelectLofd. The display will show danE

indicating that the stored snapshot has been re-

loaded.

To Restore the Factory Default Settings
SelectrEcl

Select FACE. The display will show danE
indicating that the original settings when the
controller was supplied new have been re-
loaded.

The Factory default settings are listed in
Appendix A.

A cold start will delete all configurations.

It is recommended that a clone file (section
10.7) is taken of the controller before
attempting a cold start.

The controller will return to the ‘Quick
Configuration’ mode, section 4.1.1.

For further details see section 9 ‘Calibration’
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6. Controller Block Diagram

The block diagram shows the simple function blocks which make up the controller. Where applicable, each block is
represented by the ‘P’ code as described in the previous section.

The quick start code and the ‘P’ codes set the parameters to match the hardware.

Inputs Control Outputs
i Processes |
Sensor Input ' . Output 1 (OP1)
Sensor —> P C | L — eg Heat —>\
e.g. thermocouple, RTD, P1toPé I ontro I P11
mV, 0-20mA, 4-20mA . > P7 to P8 .
. PID/on- .
I off/Tune/Auto-Man I >
. > . Output 2 (OP2)
I — I eg Cool
Setpoint " . > P12 >
: : To plant
. I I Output 3 (OP3) Gevices.
Digital Input 1 . . eg Retransmission
P51 . |, Alarm(s) . or alarm >
| P21to P29  —> P13
Digital Input 2 : :
P52 I [, Timer I Output 4 (OP4)
. P41 to P44 . eg Alarm
. . P14 j
Current . .
Transformer . .
Input I CT Alarm setting I
P31 to P33 : ~ P31 to P33 L
! Digital I
. Communications . -~
| P61 to P65 | > RS485

| |
The Temperature (or Process Value, PV) is measured by the sensor and compared with a Setpoint (SP) set by the

user.

The purpose of the control block is to reduce the difference between SP and PV (the error signal) to zero by
providing a compensating output to the plant via the output driver blocks.

The timer and alarms blocks may be made to operate on a number of parameters within the controller, and digital
communications provides an interface for data collection, monitoring and remote control.

The way in which each block performs is defined by its internal parameters. Some of these parameters are available
to the user so that they can be adjusted to suit the characteristics of the process which is to be controlled.

These parameters are found in lists in both Operator Level 1 and Operator Level 2 where Level 1 is a sub-set of
Level 2.

The above block diagram applies to P108 and P104 controllers.

For P116 Output 3 and Digital Input B are not present.
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6.1 Input/Output

This section gives a summary of the I/O available in different models:-

o Digital Inputs
e Current Transformer Input

e Relay/Logic Outputs.

The availability of these is shown in the following table:-

Name

P116

OP1 Relay
Logic

OP2 Relay
Triac
Analogue

OP3 Not available
inP116

OP4 Relay

(changeover)

DI Contact input | Contact input

Availability

P108

Relay
Logic

Relay
Triac

Relay
Analogue

Relay
(changeover)

P104

Relay
Logic

Relay
Triac

Relay
Analogue

Relay
(changeover)

Contact input

DI2 Not available | Contactinput | Contactinput

inP116

CT v v
Digital v v

Comms

Typical Functions

Terminal

(lit when active)

Heat OP1
Cool

Alarm

Events (timer status)

Heat OP2
Cool

Alarm

Events (timer status)

Retransmission (Setpoint,

Process value, Output)

Heat OP3
Cool

Alarm

Events (timer status)

Retransmission (Setpoint,

Process value, Output)

Heat OP4
Cool
Alarm

Events (timer status)

Alarm acknowledge

Setpoint 2 select

Front keypad disable (Keylock)
Timer reset

Timer run

Timer run/reset

Timer hold

Select manual

Select standby mode

Alarm acknowledge

Setpoint 2 select

Front keypad disable (Keylock)
Timer reset

Timer run

Timer run/reset

Timer hold

Select manual

Select standby mode

Current measurement
EIA485 (RS485)

1A, 1B

2A, 2B

3A, 3B

AA, AB, AC

C LA

LB, LC

c,CT
HD, HE, HF
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7. Control

Parameters in this section allow the control loop to be set up for optimum control conditions. An example of a
temperature control loop is shown below:-

The actual temperature measured at the process (PV) is
connected to the input of the controller. This is compared
with a setpoint (or required) temperature (SP). If there is Control Power
an error between the set and measured temperature the Method Regulator
controller calculates an output value to call for heating or

Control Output

cooling. The calculation depends on the process being Control

controlled but normally uses a PID algorithm. The Setooint Error Loop

output(s) from the controller are connected to devices on P ,

the plant which cause the heating (or cooling) demand to Measured

be adjusted which in turn is detected by the temperature PV temperature Heater
sensor. This is referred to as the control loop or closed

loop control.

7.1 Types of Control

Two types of control loop may be configured. These are On/Off control, PID control.

7.1.1 On/Off Control

On/Off control is the simplest means of control and simply turns heating power on when the PV is below setpoint
and off when it is above setpoint. As a consequence, On/Off control leads to oscillation of the process variable.
This oscillation can affect the quality of the final product but may be used on non-critical processes. A degree of
hysteresis must be set in On/Off control if the operation of the switching device is to be reduced and relay chatter is
to be avoided. For heating, hysteresis is applied below the setpoint as shown in section 7.2.11.

If cooling is used, cooling power is turned on when the PV is above setpoint and off when it is below. For cooling,
hysteresis is applied above the setpoint as shown in section 7.2.11.

It is suitable for controlling switching devices such as relays, contactors, triacs or digital (logic) devices.

7.1.2 PID Control

PID, also referred to as ‘Three Term Control’, is an algorithm which continuously adjusts the output, according to a
set of rules, to compensate for changes in the process variable. It provides more stable control but the parameters
need to be set up to match the characteristics of the process under control.

The three terms are:
Proportional band  Ph
Integral time ks
Derivative time kd

The output from the controller is the sum of the contributions from these three terms. The combined output s a
function of the magnitude and duration of the error signal, and the rate of change of the process value.

In Operator Level 2 it is possible to turn off integral and derivative terms and control on proportional only (P),
proportional plus integral (Pl) or proportional plus derivative (PD).

Pl control might be used, for example, when the sensor measuring an oven temperature is susceptible to noise or
other electrical interference where derivative action could cause the heater power to fluctuate wildly.

PD control may be used, for example, on servo mechanisms.

In addition to the three terms described above, there are other parameters which determine how well the control
loop performs. These include Cutback terms, Relative Cool Gain, Manual Reset and are described in detail in
following sections.
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713 Proportional Band ‘Pb’

This section describes the effect of the proportional term only, that is with the integral and derivative terms turned
off. The proportional band, or gain, delivers an output which is proportional to the size of the error signal. Itis the
range over which the output power is continuously adjustable in a linear fashion from 0 to 100% (for a heat only
controller) or £100% for a heat/cool controller. Below the proportional band the outputis full on (100), above the
proportional band the output is full off (0) as shown in the diagram below. The proportional band is measured in
engineering units (e.g Q).

The width of the proportional band determines the magnitude of the response to the error. If it too narrow (high

gain) the system oscillates by being over responsive. [fitis too wide (low gain) the control is sluggish. The ideal
situation is when the proportional band is as narrow as possible without causing oscillation.

Proportional band Temperature
Output 4 __, wide — y | | |
—arrow __ Setpoint - ——————— T ~—= -
Full heating

Increasingly narrower

No heati
o heating | proportional band

or cooling

Full cooling

| » Temperature

> Time
Setpoint

The diagram also shows the effect of narrowing proportional band to the point of oscillation. A very wide
proportional band results in straight line control but with an appreciable initial error between setpoint and actual
temperature. Asthe band is narrowed the temperature gets closer to setpoint. If the proportional band is very
narrow the loop becomes unstable resulting in an oscillatory response.

The proportional band is set as a percentage of the controller range.

In practice this ideal situation, as shown in the diagram above is not fully achievable since there is always a loss of
temperature. This can be compensated for in two ways, either by adding an integral term as described in section
7.1.4, below or by manually adjusting the power output as described in section 7.1.9.

7.1.4 Integral Term ‘b
In a proportional only controller, an error between setpoint and PV must exist for the controller to deliver power.
Integral is used to achieve zero steady state control error.

The integral term slowly shifts the output level as a result of an error between setpoint and measured value. If the
measured value is below setpoint the integral action gradually increases the output in an attempt to correct the
error. Ifitis above setpoint integral action gradually decreases the output or increases the cooling power to correct
the error.

The diagram below shows the result of introducing integral action.

Temperature

Setpoint p——————————

Proportional Proportional +
only control Integral control

> Time

The units for the integral term are measured in time (1 to 9999 seconds). The longer the integral time constant, the
more slowly the output is shifted and results in a sluggish response. Too small an integral time will cause the
process to overshoot and even oscillate. The integral action may be disabled by setting its value to OFF.

Part No HA031260 Issue 7  April -15 65



User Manual Piccolo Range

7.1.5 Derivative Term ‘kd’

Derivative action, or rate, provides a sudden shift in output as a result of a rapid change in error. If the measured
value falls quickly derivative provides a large change in output in an attempt to correct the perturbation before it
goes too far. Itis most beneficial in recovering from small perturbations.

Temperature Temperature
A Y

SP

Proportional + Integral
response

Response with derivative
action included

> Time > Time

The derivative modifies the output to reduce the rate of change of error. It reacts to changes in the PV by changing
the output to remove the transient. Increasing the derivative time will reduce the settling time of the loop after a
transient change.

Derivative is often mistakenly associated with overshoot inhibition rather than transient response. In fact, derivative
should not be used to curb overshoot on start up since this will inevitably degrade the steady state performance of
the system. Overshoot inhibition is best left to the approach control parameters, High and Low Cutback, section
7.1.8.

Derivative is generally used to increase the stability of the loop, however, there are situations where derivative may
be the cause of instability. For example, if the PV is noisy, then derivative can amplify that noise and cause excessive
output changes, in these situations it is often better to disable the derivative and re-tune the loop.

If bd is set to OFF no derivative action will be applied.

In the Piccolo range of controllers, derivative is calculated on change of PV. For applications such as furnace
temperature control, itis common practice to use Derivative on PV to prevent thermal shock caused by a sudden
change of output as a result of a change in setpoint.

7.1.6 Cooling Algorithm
The method of cooling may vary from application to application.

For example, an extruder barrel may be cooled by forced air (from a fan), or by circulating water or oil around a
jacket. The cooling effect will be different depending on the method. The cooling algorithm may be set to linear
where the controller output changes linearly with the PID demand signal, or it may be set to water, oil or fan where
the output changes non-linearly against the PID demand. The algorithm provides optimum performance for these
methods of cooling.

The type of cooling is set by ‘P’ code P8 - section 5.2.4.

7.1.7 Relative Secondary (Cool) Gain 20

The proportional band parameter ‘Ph’ adjusts the proportional band for the heating output. Relative cool gain
adjusts the cooling proportional band relative to the heating proportional band. If the rate of heating and rate of
cooling are widely different it may be necessary to manually adjust Relative Cool Gain to achieve the optimum
settings for the cooling proportional band. A nominal setting of around 4 is often used.

Note: This parameter is set automatically when Auto-tune is used.
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7.1.8 High and Low Cutback ‘CbHi * and ‘Chlo’

Cutback is a unique feature of the Eurotherm control algorithm which is used to avoid overshoot while allowing
highly responsive control.

Cutback High and Cutback Low are values that modify the amount of overshoot, or undershoot, that occurs during
large step changes in PV (for example, under start-up conditions). They are independent of the PID terms, which
means that the PID terms can be set for optimal steady state response and the cutback parameters used to modify
any overshoot which may be present.

Cutback involves moving the proportional band towards the cutback point nearest the measured value whenever
the latter is outside the proportional band and the power is saturated (at 0 or 100% for a heat only controller). The
proportional band moves downscale to the lower cutback point and waits for the measured value to enter it. It then
‘escorts’ the measured value with full PID control to the setpoint. In some cases it can cause a ‘dip’ in the measured
value as it approaches setpoint, as shown in the diagram below, but generally decreases the time needed to bring
the process into operation.

The action described above is reversed for falling temperature.

If cutback is set to Auto the cutback values are automatically configured to 3*PB.

Temperature i l Upper cutback point, CBH

Setpointl <+— 0% output level

“— 100% output level

T Lower cutback point, CBL

> Time -

7.1.9 Manual Reset i’

In a full three-term controller (that is, a PID controller), the integral term automatically removes the steady state error
from the setpoint. If the controller is set as a proportional only or PD controller, the integral term will be set to
‘OFF'. Under these conditions the measured value will not settle precisely at setpoint due to the losses in
temperature. The Manual Reset parameter (MR) represents the value of the power output that will be delivered
when the error is zero. This value must be set manually in order to remove the steady state error.
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7.1.10 Loop Break

A break in the control loop could be due to a number of factors such as a disconnection or open circuit of the
control device (contactor, thyristor, etc). The loss of control could be catastrophic to the process. An early warning
of the condition may be initiated by the controller as a Loop Break Alarm (Lbr section 4.4.9.).

The loop is considered to be broken by the controller if the PV does not respond to the output in a given time.

Since the time of response will vary from process to process a Loop Break Time can be set manually or overridden
by ‘P’ code parameter P34. This parameter can also be set automatically by the Autotune algorithm.

It is assumed that, so long as the requested output power is within the output power limits, set by aP.La and oP Hi
in Level 2, the loop is operating in linear control and is therefore not in a loop break condition.

However, if the output is in saturation and the PV has not moved by >0.5*Pb in the loop break time and in the right
direction, a loop break condition is considered to have occurred.

If an Auto Tune is performed the loop break time is automatically set to Ti*2 for a Pl or PID loop or to 12*Td for a PD
loop. For an On/Off controller loop break detection is also based on loop break time as 0.1*SPAN where SPAN =
Range High - Range Low. Therefore, if the output is in saturation and the PV has not moved by 0.1*SPAN in the
loop break time a loop break will occur.

If the loop break time is OFF the loop break time is not set.

68 Part No HA031260 Issue 7  April -15



Piccolo Range User Manual

7.2 Tuning

In tuning, the PID parameters of the controller are matched to the process being controlled in order to obtain good
control. Good control means:

«  Stable, 'straight-line’ control of the PV at setpoint without fluctuation
. No overshoot, or undershoot, of the PV setpoint

e  Quick response to deviations from the setpoint caused by external disturbances, thereby rapidly restoring the
PV to the setpoint value.

Tuning involves setting the following parameters in a PID controller:-

Proportional Band ’Pb', Integral Time ‘b1’ Derivative Time 'Ed’, Cutback High LbH ', Cutback Low ‘Eb.LD’, and
Relative Cool Gain ‘reli’ (applicable to heat/cool systems onlz). Loop Break Time ‘LbE" is also set by the self tune
algorithm provided that the integral time k1 * is not set to OFF .

The controller is shipped with these parameters set to default values (section 4.7.2 ‘Level 2 Parameters’). In many
cases the default values will give adequate stable straight line control, however, the response of the loop may not
be optimised. Because the process characteristics are fixed by the design of the process it is necessary to adjust the
control parameters in the controller to achieve best match. To determine the optimum values for any particular
loop or process it is necessary to carry out a procedure called loop tuning. If significant changes are later made to
the process which affect the way in which it responds it may be necessary to retune the loop.

Users have the choice of tuning the loop automatically or manually. Both procedures require the loop to oscillate
and both are described in the following sections.

7.2.1 Loop Response

If we ignore the situation of loop oscillation, there are three categories of loop performance:

Under Damped - In this situation the terms are set to prevent oscillation but generally lead to an overshoot of the
Process Value followed by decaying oscillation to finally settle at the Setpoint. This type of response can give a
minimum time to Setpoint but overshoot may cause problems in certain situations and the loop may be sensitive to
sudden changes in Process Value. This will result in further decaying oscillations before settling once again.

Critically Damped - This represents an ideal situation where overshoot to small step changes does not occur and
the process responds to changes in a controlled, non-oscillatory manner.

Over Damped - In this situation the loop responds in a controlled but sluggish manner which will result in a loop
performance which is not ideal and unnecessarily slow.

The balancing of the P, | and D terms depends totally upon the nature of the process to be controlled.

In a plastics extruder, for example, a barrel zone will have a different response to a die, casting roll, drive loop,
thickness control loop or pressure loop. In order to achieve the best performance from an extrusion line all loop
tuning parameters must be set to their optimum values.
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7.2.2 Initial Settings

In addition to the tuning parameters listed in section 7.2.2 above, there are a number of other parameters which can
have an effect on the way in which the loop responds. Ensure that these are set before either manual or automatic
tuning is initiated. Parameters include, but are not limited to:-

Setpoint. Set this as closely as practicable to the actual setpoint in normal operation.

Load Conditions. Set the load conditions as closely as possible to those which will be met in practice. For example,
in a furnace or oven application a representative load should be included in the oven, an extruder should be
running, etc.

Heat/Cool Limits. The minimum and maximum power delivered to the process may be limited by the parameters
‘Output Low’ (@PL o) and ‘Output High' (@PHi ) both of which are found in the Level 2 operator list. For a heat only
controller the default values are 0 and 100%. For a heat/cool controller the defaults are -100 and 100%. Although it
is expected that most processes will be designed to work between these limits there may be instances where it is
desirable to limit the power delivered to the process. For example, if driving a 220V heater from a 240V source the
heat limit may be set 80% to ensure that the heater does not dissipate more than its maximum power.

© The measured value must oscillate to some degree for the tuner to be able to calculate values. The limits must
be set to allow oscillation about the setpoint.

@ Channel 2 Deadband. In controllers fitted with a second (cool) channel a parameter dbnd is also available in
the Level 2 operator list, which sets the distance between the heat and cool proportional bands. The default value
is 0% which means that heating will turn off at the same time as cooling turns on. The deadband may be set to
ensure that there is no possibility of the heat and cool channels being on together, particularly when cycling output
stages are installed.

Minimum Pulse Time. If either or both of the output channels is fitted with a relay, triac or logic output, the
parameter ‘= PLY" is available in the Level 2 operator list, section 4.7.2. This is the cycling time for a time
proportioning output and should be set correctly before tuning is started.

Input Filter Time Constant. The parameter Fi LE’ should be set before tuning the loop. Itis found in the Level 2
operator list.

Other Considerations
e |Ifa process includes adjacent interactive zones, each zone should be tuned independently.

e ltis always better to start a tune when the PV and setpoint are far apart. This allows start up conditions to be
measured and cutback values to be calculated more accurately.

e In a ramp/dwell controller tuning should only be attempted during dwell period and not during the ramp stage.
If a ramp/dwell controller is tuned automatically put the controller into Hold during the dwell period whilst
autotune is active. It may be worth noting that tuning, carried out in dwell periods which are at different
extremes of temperature may give different results owing to non-linearity of heating (or cooling).
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7.2.3 Automatic Tuning

Auto Tune automatically sets the following parameters:-

Proportional Band ‘Pb’

Integral Time &1 * If 'k * and/or 'kd' is set to OFF, because you wish to use PI, PD or P only
control, these terms will remain off after an autotune.

Derivative Time ‘kd’

Cutback High ‘LhH; IfCbH and/or [bLa is set to ‘Auka’ these terms will remain at Auto after
an autotune, i.e. 3*Ph.

Cutback Low ‘ChlLo’

For autotune to set the cutback values, CbHi and CbLo must be setto a
value (other than Auto) before autotune is started.

Autotune will never return cutback values which are less than 1.6*Ph.

Relative Cool Gain R2G is only calculated if the controller is configured as heat/cool.

rol

Following an autotune, ‘2L’ is always limited to between 0.1 and 10. If the
calculated value is outside this limit a ‘Tune Fail’ alarm is given.

Loop Break Time ‘LBE’ | Following an autotune, ‘LbE" is set to 2*E1 (assuming the integral time is
not set to OFF). If k1 “is set to OFF then ‘LBE’ is set to 12*kd.

Auto Tune uses the ‘one-shot’ tuner which works by switching the output on and off to induce an oscillation in the
process value. From the amplitude and period of the oscillation, it calculates the tuning parameter values. The
autotune sequence for different conditions is described in sections 7.2.5 to 7.2.7.

7.2.4 To Start Auto Tune
In operator level 2, set the AUTO-TUNE ENABLE parameter, ‘AkUn to 'on'.

Press the Page and Scroll buttons together to return to the Home display. The display will flash ‘EURE’ to indicate
that tuning is in progress.

A One-shot Tune can be performed at any time, but normally it is performed only once during the initial
commissioning of the process. However, if the process under control subsequently becomes unstable (because its
characteristics have changed), it may be necessary to tune again for the new conditions.

The Auto Tune algorithm reacts in different ways depending on the initial conditions of the plant. The explanations
given in this section are for the following conditions:-

1. Initial PV is below the setpoint and, therefore, approaches the setpoint from below for a heat/cool control loop
2. Initial PV is below the setpoint and, therefore, approaches the setpoint from below for a heat only control loop

3. Initial PV is at the same value as the setpoint. That is, within 0.3% of the range of the controller. Range is
defined as ‘High Scale Range Value' to ‘Low Scale Range Value' for process inputs or the range defined in
section 5.2.2 for temperature inputs.

© Ifthe PVis just outside the range stated above the autotune will attempt a tune from above or below SP.

@ If the controller is autotuning and sensor break occurs, the autotune will abort. Autotune must be re-started
when the sensor break condition is no longer present.

© Ifan Autotune cannot be performed an error message, EELN, will be flashed in the display (this may take
around 2 hours). At the same time the AEun parameter will show FAI L. It will be necessary to turn Autotune
OFF and start again. Autotune will not work if the loop does not respond to changes or, of course, if it is left
open.
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7.25 Auto Tune from Below SP - Heat/Cool

The point at which Automatic tuning is performed (Tune Control Point) is designed to operate just below the
setpoint at which the process is normally expected to operate (Target Setpoint). This is to ensure that the process is
not significantly overheated or overcooled. The Tune Control Point is calculated as follows:-

Tune Control Point = Initial PV + 0.75(Target Setpoint - Initial PV).
The Initial PV is the PV measured at ‘B’ (after a 1 minute settling period)
Examples: If Target Setpoint = 500°C and Initial PV = 20°C, then the Tune Control Point will be 380°C.
If Target Setpoint = 500°C and Initial PV = 400°C, then the Tune Control Point will be 475°C.

This is because the overshoot is likely to be less as the process temperature is already getting close to the target
setpoint.

The sequence of operation for a tune from below setpoint for a heat/cool control loop is described below:-

4
First Peak

Target Setpoint
overshoot to
Peak

Tune Control Point— — N\ ___ /T """ Hysteresis
m v R |

High Output -

i
Zero Output™ Y - I_(\/
Lo
Low OUtpUt -1----——e st - M -
E F G H
A - Start of T
Autotune H - End of
A-B=1min. Autotune
Period Action
A Start of Autotune
AtoB Both heating and cooling power remains off for a period of 1 minute to allow the algorithm to establish steady

state conditions.

BtoD First heat/cool cycle to establish first overshoot.
'chla’ is calculated on the basis of the size of this overshoot (assuming it is not set to Auto in the initial
conditions).

BtoF Two cycles of oscillation are produced from which the peak to peak response and the true period of oscillation

are measured. PID terms are calculated

Fto G An extra heat stage is provided and all heating and cooling power is turned off at G allowing the plant to respond
naturally.

Measurements made during this period allow the relative cool gain ‘r2li’ to be calculated.
'cbH " is calculated from cblo *20.

H Autotune is turned off at and the process is allowed to control at the target setpoint using the new control terms.

Autotune can also occur when the initial PV is above SP. The sequence is the same as tuning from below setpoint
except that the sequence begins with full cooling applied at ‘B’ after the first one minute settling time.
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7.2.6 Auto Tune From Below SP - Heat Only

The sequence of operation for a heat only loop is the same as thatéoreviously described for a heat/cool loop except
that the sequence ends at ‘F’ since there is no need to calculate ‘rel

At 'F" autotune is turned off and the process is allowed to control using the new control terms.

Relative cool gain, 20" s set to 1.0 for heat only processes.

Target Setpoint First Peak
Iovershoot to

PV

Tune Control Point \_ /7 | N~/ -—---=C Hysteresis

High Output . . . e

Zero Output 7]

I I<_ C D E F
A
* B * CtoD- f DtoF-
calculate calculate
A - Start of cblo PID
Autotune F - End of
A-B=1min. Autotune

For a tune from below setpoint ‘cbl o’ is calculated on the basis of the size of the overshoot (assuming it was not set
to Auto in the initial conditions). cbhHi is then set to the same value as cblLo.

Note:- As with the heat/cool case, Autotune can also occur when the initial PV is above SP. The sequence is the
same as tuning from below setpoint except that the sequence starts with natural cooling applied at ‘B’ after the first
one minute settling time.

In this case cbH is calculated - cbl o is then set to the same value as cbH .
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7.2.7 Auto Tune at Setpoint - Heat/Cool

It is sometimes necessary to tune at the actual setpoint being used. This is allowable in Piccolo range controllers
and the sequence of operation is described below.

A

Hysteresis

Target Setpoint

High Output

Zero Output

- -
C

J.
|

Low Output

1
o D

f /
A - Start of
Autotune |- End of

A-B=1min Autotune

Period | Action

A Start of Auto Tune.
A test is done at the start of autotune to establish the conditions for a tune at setpoint.

The conditions are that the SP must remain within 0.3% of the range of the controller. Range is defined as
'High Scale Range Value' - ‘Low Scale Range Value' for process inputs or the range defined in section1.5.2
for temperature inputs.

AtoB | The output is frozen at the current value for one minute and the conditions are continuously monitored
during this period. If the conditions are met during this period autotune at setpoint is initiated at B. If at any
time during this period the PV drifts outside the condition limits a tune at setpoint is abandoned. Tuning is
then resumed as a tune from above or below setpoint depending on which way the PV has drifted.

Since the loop is already at setpoint there is no need to calculate a Tune Control Setpoint - the loop is
forced to oscillate around the Target Setpoint

Cto G | Initiate oscillation - the process is forced to oscillate by switching the output between the output limits.
From this the period of oscillation and the peak to peak response is measured. PID terms are calculated

GtoH | An extra heat stage is provided and all heating and cooling power is turned off at H allowing the plant to
respond naturally.

Measurements made during this period allow the relative cool gain 'r2li’ to be calculated.

Auto Tune is turned off and the process is allowed to control at the target setpoint using the new control
terms.

For a tune at setpoint Auto Tune does not calculate cutback since there was no initial start-up response to the
application of heating or cooling. The exception is that the cutback values will never be returned less than 1.6*Ph.
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7.2.8 Manual Tuning

If for any reason automatic tuning gives unsatisfactory results, or if you prefer, you can tune the controller manually.
There are a number of standard methods for manual tuning. The one described here is the Ziegler-Nichols method.

Adjust the setpoint to its normal running conditions (it is assumed this will be above the PV so that heat only is
applied)

Set the Integral Time k1 * and the Derivative Time '£d" to ‘OFF.

Set High Cutback ‘cbHi  and Low Cutback ‘ebLo’ to ‘Auko’.

Ignore the fact that the PV may not settle precisely at the setpoint.

If the PV is stable, reduce the proportional band so that the PV just starts to oscillate. Allow enough time between
each adjustment for the loop to stabilise. Make a note of the proportional band value ‘Ph’ and the period of
oscillation 'T". If PV is already oscillating measure the period of oscillation ‘T’, then increase the proportional band
until it just stops oscillating. Make a note of the value of the proportional band at this point.

Set the proportional band, integral time and derivative time parameter values according to the calculations given in
the table below:-

Type of control Proportional band (Pb) Integral time (k! ) seconds Derivative time (Ed) seconds
Proportional only | 2xPh aFF OFF

P + | control 2.2xPb 0.8xT OFF

P+l+Dcontrol | 1.7xPh 0.5xT 0.12xT

7.2.9 Manually Setting Relative Cool Gain

If the controller is fitted with a cool channel this should be enabled before the PID values calculated from the table
above are entered.

Observe the oscillation waveform and adjust 2l until a symmetrical waveform is observed.

Then enter the values from the table above.

Temperature
4

Setpoint p————————"—"—"—"—"—"———=————, _:
:4—

/\_/ r2hiis correct
,\/ 2k is too large
/\, 204 is too small

> Time
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7.2.10  Manually Setting the Cutback Values
Enter the PID terms calculated from the table in the previous section before setting cutback values.

The above procedure sets up the parameters for optimum steady state control. If unacceptable levels of overshoot
or undershoot occur during start-up, or for large step changes in PV, then manually set the cutback parameters.

Proceed as follows:

Initially set the cutback values to one proportional bandwidth.

If overshoot is observed following the correct settings of the PID terms increase the value of ‘ebL o’ by the value of
the overshoot in display units. If undershoot is observed increase the value of the parameter ‘cbHi * by the value of
the undershoot in display units.

Display Units
Y

PV approaching SP from
above - adjustcbH

Setpoint b — — — Initial overshoot _ N\ ____ Y _____
etpoin Initial undershoot

PV approaching SP from
below - adjustchlLo

Time
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7.2.11 Effect of Control Action, Hysteresis and Deadband

For temperature control, the action is that the heater power decreases as the PV increases. For an on/off controller
output 1 (usually heat) will be on (100%) when PV is below the setpoint and output 2 (usually cool) will be on when
PV is above the setpoint

Hysteresis applies to on/off control only. It defines the difference in temperature between the output switching off
and switching back on again. The examples below show the effect in a heat/cool controller.

Deadband can operate on both on/off control or PID control where it has the effect of widening the period when no
heating or cooling is applied. However, in PID control its effect is modified by both the integral and derivative

terms. Deadband might be used in PID control, for example, where actuators take time to complete their cycle thus
ensuring that heating and cooling are not being applied at the same time. Deadband is likely to be used, therefore,
in on/off control only. The second example below adds a deadband of 20 to the above example.

Deadband OFF

HYSL

Example:
o Heating and Cooling Type
SP300°C both on/off

OP1 On Heating 100%

No OP

OP2 On Cooling 100%

f

f bt

Heating Coolingon  Cooling Heatin

off at SP at SP + off at SP at SP - ,9_’ ¥g

(300°C) HYSL (300°C) (292°C)
(310°C)

Deadband ON

Setpoint = 300°C

Control Action = reverse
Heating Hysteresis = 8°C
Cooling Hysteresis = 10°C
Deadband = OFF

HYSL Example:

D.BAND Heating and Cooling Type
SP 300°C both on/off

HYS Setpoint = 300°C

OP1 On Heating 100%

Control Action = reverse
Heating Hysteresis = 8°C
Cooling Hysteresis = 10°C

Deadband 50% of cooling
hysteresis = 5°C

NooP  fe—m—— -
OP2 On Cooling 100% | — — — — — — — —
-> -
Power deadband
bt b
Heating Coolingon Cooling off Heating on
offatSP atSP+  atD.BAND atSP-HYS
(300°C) HYSL (305°C) (292°C)
(310°C)
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8. Digital Communications

Digital Communications (or ‘comms’ for short) allows the controller to communicate with a PC or a networked
computer system.

This product conforms to MODBUS RTU protocol a full description of which can be found on www.modbus.org.
Two ports are available:-

1. An EIA232 (formerly RS232) configuration port - intended to communicate with a system to download the
instrument parameters and to perform manufacturing tests and calibration

2. an optional EIA485 (formally RS485) port on terminals HD, HE and HF - intended for field communications
using, for example, a PC running a SCADA package.

The two interfaces cannot operate at the same time.

For a further description of digital communications protocols (Modbus RTU) refer to the Communications Manual,
part number HA026230, available on www.eurotherm.co.uk.

Each parameter has its own unique Modbus address. A list of these is given at the end of this section.

8.1 Configuration Port

This is an EIA232 port intended only to be used for configuring the instrument using a configuration clip and iTools,
see section 10.2.1.

Do not use this port for any other purpose.

8.2 EIA485 Field Communications Port

To use EIA485, buffer the EIA232 port of the PC with a suitable EIA232/EIA485 converter. The Eurotherm Controls
KD485 Communications Adapter unit is recommended for this purpose. The use of a EIA485 board built into the
computer is not recommended since this board may not be isolated, which may cause noise problems, and the RX
terminals may not be biased correctly for this application.

To construct a cable for EIA485 operation use a screened cable with one (EIA485) twisted pair plus a separate core
for common. Although common or screen connections are not necessary, their use will significantly improve noise
immunity.

The terminals used for EIA485 digital communications are listed in the table below.

Standard PC Function * Instrument Instrument
Cable Colour Terminal Function
White Receive, RX+ HF (B) or (B+) Transmit, TX
Red Transmit, TX+ HE (A) or (A+) |Receive, RX
Green Common HD Common
Screen Ground

* These are the functions normally assigned to socket pins. Please refer to your PC manual.

See section 2.14 for wiring diagrams.

A Warning. The Piccolo Range has a limited number of writes to EEPROM. Please ensure that parameters
which do not require updating on a regular basis (for example, setpoints, alarm trip levels, hysteresis, etc) are only
written to when a change in the parameter value occurs. Failure to do this could result in permanent damage to
the internal EEPROM.

See also the section 8.4.
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8.3 Master/Slave (Broadcast) Communications

A simple but very powerful Master Communications Retransmission facility is provided that allows the construction
of simple multi-zone temperature control systems. This uses the Modbus broadcast facility to retransmit values to
other instruments ('slaves') so that, for example, they may be sent a programmed setpoint profile from the 'master’
programmer device. ltis also possible to use the facility to transmit output power demand to other devices, for
example a phase angle thyristor power controller.

The broadcast sends 'scaled integer' values, which are integer representations of a floating point number with the
decimal places removed. For example, a value of 12.3 would be sent as 123. Itis important, therefore, that the
receiving and transmitting units are set to use the same decimal resolution. Modbus Function 6 is used for the
broadcast, and so the receiving device must be support this function. The Modbus register address that the values
are sent to is completely configurable between 1 and 9999.

Modbus Broadcasts do not permit feedback from slaves, but it is possible to use relays on the slave devices to close
a contact closure digital input on the master. This can be used with a deviation event alarm and run/hold logic
input, for example, to detect when the temperature measurements in the slave have not reached the programmed
setpoint and to put the program in hold.

The retransmitted parameter can be selected from Setpoint, Process Variable, Output Demand or Error. The
controller will cease broadcast when it receives a valid request from a Modbus master - this allows iTools to be
connected for commissioning purposes.

A Warning

In common with most instruments in its class, the Piccolo Range uses a non-volatile memory with a limited number
of specified writes. Non-volatile memory is used to hold information that must be retained over a power cycle,
and typically, this includes setpoint and status information, including alarm latch status.

Please ensure that parameters which do not require updating on a regular basis (for example, setpoints, alarm trip
levels, hysteresis, etc) are only written to when a change in the parameter value occurs. Failure to do this could
result in permanent damage to the internal EEPROM.

When using the Piccolo Range, use the 'AltSP’ variable at Modbus address 26 if you need to write to a
temperature setpoint. This has no write restrictions and may also have a local trim value applied using the
‘SPTrim’ parameter at Modbus address 27.

A further explanation is given in section 8.4 'EEPROM Write Cycles'.

Important Note: The Alternate Setpoint ‘AltSP’ and Setpoint Trim ‘SPTrim’ parameters are not available through
the user interface of the controller. They are sourced externally via Modbus communications and may be found
using iTools as follows. It may be necessary to refer to section 10 for information on the use of iTools.

In OPERATING list select STATUS tab

Set AltSPSelect (address 276) to YES

In OPERATING list select VARIABLES tab

It is now possible to write to AltSP (address 26)

If this is done manually the setpoint will be written for a few seconds. To update this on a continuous basis it will
be necessary to send the value repeatedly.

To set a constant offset to the Alternate Setpoint:
In OPERATING list select SETTINGS tab

Enter an offset value to ‘SPTrim’ (address 27). A positive value adds to AltSP, a negative value subtracts from
AltSP.

Limits may also be applied to AltSP using the parameters AltSPLo (address 279) and AltSPHi (address 278) also
only available over comms in the SETTINGS tab in iTools.
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8.4 EEPROM Write Cycles

By specification the EEPROM memory used in this range allows 100,000 changes (although typically much more). If
this write cycle count is exceeded the instrument will display an EEEr message. It will become unusable and must
be returned for repair.

In order to provide the user with advanced warning of a potential problem a warning alarm is generated if a
parameter write cycle approaches a threshold (section 4.4.11).

The following sections give examples of parameters which could cause this limit to be exceeded over a period of
time.

Setpoint Ramping

Continuous changing of setpoint via digital communications - for example a ramping value - is the most common
cause of EEPROM wear.

One solution, given in the section above ‘Master/Slave (Broadcast) Communications’, is to select "Remote Setpoint”
in the Variables list in iTools, and write values to Modbus address 26 (hex 001A).

An approximately 5 second timeout is applied to writes to Modbus address 26 so that if values are not received
within this period, a remote fail alarm will be generated (section 4.4.12) - this can also trigger a problem with
EEPROM wear - see ‘Alarms and other Status Changes’ below.

To avoid this problem write to the Target Setpoint at address 02, but note that any value written to this parameter
will not be retained over a power fail. In order to access the Target setpoint it is also necessary to enable the
remote Setpoint (iTools STATUS list address 276).

It is critically important to select the remote setpoint if updating the setpoint on a regular basis otherwise the
setpoint change will be saved to non-volatile memory and EEPROM wear will result.

Alarms and other Status Changes

Alarm status is saved in non-volatile memory and this includes status alarms such as sensor break, loop break,
remote fail and individual alarm and alarm latching status. Every transition into and out of an alarm condition
triggers an EEPROM write. Thus, if there is any fast toggling of an alarm status, EEPROM wear can result within the
expected lifetime of an instrument.

An example of this is where event alarms are used to provide an on/off control loop. Piccolo instruments should, on
no account, be used in this manner since the toggling of the output will rapidly use up the 100,000 writes. The
On/Off control in the PID algorithm should be used instead. However, any situation where alarm states can change
rapidly should be avoided.

Mode and Timer Changes

Rapid changes to instrument mode (Auto/Manual) or the Timer operation can cause EEPROM wear because the
status (run/hold/reset) or the segment number are stored in EEPROM on each transition.

In normal use where segments or timer sequences are relatively long, it is unlikely that problems will be seen.
However, in some applications where a sequence is run frequently, EEPROM wear will occur. An example of this is
where a digital input is used in an application to trigger a timer sequence and the operation is performed as fast as
possible by an operator, EEPROM wear occurred after a few years.

Digital Inputs

Care should be taken with any rapid cycling digital inputs. Typically a digital input triggering timer or mode
changes (as above) should be carefully considered so that they do not switch more than 100,000 times during the
expected lifetime of the instrument.
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8.5 Broadcast Master Communications Connections

The Piccolo Range broadcast master can be connected to up to 31 slaves if no segment repeaters are used. If
repeaters are used to provide additional segments, 32 slaves are permitted in each new segment. The master is
configured by setting P64 to 5P, Pu, aP or Err (section5.2.17).

Once the function has been enabled, the instrument will send this value out over the communications link every
control cycle (250ms).

Notes:-

1. The parameter being broadcast must be set to the same decimal point resolution in both master and slave
instruments.

2. IfiTools, or any other Modbus master, is connected to the port on which the broadcast master is enabled, then
the broadcast is temporarily inhibited. It will restart approximately 30 seconds after iTools is removed. This is
to allow reconfiguration of the instrument using iTools even when broadcast master communications is
operating.

8.5.1 Wiring

Connect A (+) in the master to A (+) of the slave

Connect B (-) in the master to B (-) of the slave

This is shown diagrammatically below. All instruments are shown as Piccolo Range but can be any instrument from
the Eurotherm range.

Piccolo Range
Master

Com A(+) B(-)

HD HE HF
Com A(+) B(-) Com A(+) B(-) Com A(+) B(-)
HD HE HF HD HE HF fm — — — — — — — —| HD HE HF
Piccolo Range| |Piccolo Range Piccolo Range

Slave 1 Slave 2 Slave n

8.6 DATA ENCODING

© Note that the Eurotherm iTools OPC server provides a straightforward means of accessing any variable in the
controller in the correct data format without the need to consider data representation. However if you wish to write
your own communications interface software, you will need to take the format used by the Piccolo Range comms
software into account.

Modbus data is normally encoded into a 16 bit signed integer representation.

Integer format data, including any value without a decimal point or represented by a textual value (for example ‘off’,
or ‘on’), is sent as a simple integer value.

For floating point data, the value is represented as a 'scaled integer’, in which the value is sent as an integer which
gives the result of the value multiplied by 10 to the power of the decimal resolution for that value. This is easiest to
understand by reference to examples:

It may be necessary for the Modbus master to insert or remove a decimal point when

FP Integer using these values.
Value | Representation It is possible to read floating point data in a native 32 bit IEEE format. This is described
9. 9 in the Digital Communications Manual Part Number HA026230 which can be

downloaded from www.eurotherm.co.uk. .

-1.0 10 For time data, for example, the length of a dwell, the integer representation depends

on the resolution. For 'hours’ resolution, the value returned is the number of minutes

the value represents, so for example a value of 2:03 (2 hours and three minutes) would

9.99 999 be returned as an integer value of 123. For 'minutes’ resolution, the value used is the
number of seconds the value represents, so that 12:09 (12 minutes and 9 seconds)
would be returned as 729.

1235 1235

It is possible to read time data in a native 32 bit integer format, in which case it returns
the number of milliseconds the variable represents regardless of the resolution. This is
described in the Digital Communications Manual Part Number HA026230.
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8.7 Parameter Modbus Addresses

This is a complete list of parameters available in the Piccolo range, some of which are only available through
comms. These addresses are also shown in iTools.

Parameter Parameter Name Modbus Address
Mnemonic Decimal
PViInValue PV (Temperature) Input Value 1
TargetSP Target NB - do not write continuously changing values to this variable. The 2

Setpoint. memory technology used in this product has a limited (100,000) number of
write cycles. If ramped setpoints are required, consider using the internal
ramp rate function or the Alternative Setpoint available over comms
(Modbus address 26 )in preference.

OP Manual Output Value 3
WorkingOP Working Output 4
WorkingSP Working Setpoint (Read Only) 5
Pb Proportional Band 6
Ti Integral Time (0 = No Integral Action) 8
Td Derivative Time (0 = No Derivative Action) 9
AL Alarm 1 Threshold 13
AL2 Alarm 2 Threshold 14
SP.SL Active Setpoint Select (0 = Setpoint 1; 1 = Setpoint 2) 15
d.bnd Channel 2 Deadband 16
cb.Lo Cutback Low 17
cb.Hi Cutback High 18
r2G Relative Cool Gain 19
t.st Timer Status (0 = Reset; 1 =Run; 2=Hold; 3 =End) 23
SP1 Setpoint 1 |NB - do not write continuously changing values to this variable. The 24
Sp2 Setpoint2  memory technology used in this product has a limited (100,000) number of |,
write cycles. If ramped setpoints are required, consider using the internal
ramp rate function or the Alternative Setpoint (Modbus address 26 )in
preference.
AltSP Alternative setpoint (comms only parameter) may be used as a setpoint or to ramp the 26
setpoint providing a value has been received within a window of about 5 seconds. This
may be enabled using the AltSPSelect (address 276). If no value is received then the
controller falls back to the currently selected setpoint (SP 1 or SP 2). The Alternative
Setpoint may have a local trim (SP Trim, address 27) added to it to compensate for
variations in temperature in a particular zone.
This parameter is not saved when the instrument is switched off. It may be written to
continuously over communications without risk of damage to the instrument non-volatile
memory.
SPTrim Local Trim - added to the remote setpoint to compensate for local temperature variations 27
in a control zone.
Mr Manual Reset 28
oP.Hi Output High Limit 30
oP.Lo Output Low Limit 31
SP.rr Setpoint Rate Limit Value (0 = no rate limit) 35
Error Calculated Error (PV-SP) 39
ALT.H Alarm 1 Hysteresis 47
AL2.H Alarm 2 Hysteresis 68
AL3.H Alarm 3 Hysteresis 69
InstStatus Instrument Status. This is a bitmap: 75

BO - Alarm 1 Status

B1 - Alarm 2 Status

B2 - Alarm 3 Status

B4 - Auto/Manual Status

B5 - Sensor Break Status

Bé6 - Loop Break Status

B7 - CT Low load current alarm status
B8 - CT High leakage current alarm status
B9 - Timer End

B10 - PV Over-range (by > 5% of span)
B11 - CT Overcurrent alarm status
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Parameter Parameter Name Modbus Address
Mnemonic Decimal

B12 - New Alarm Status
B13 - Timer/Ramp Running
B14 - Remote (comms) SP Fail
B15 - Auto-tune Status
In each case, a setting of 1 signifies ‘Active’, 0 signifies ‘Inactive’.
InverseStatus Inverted Instrument Status. This is an inverted (bitwise) version of the preceding parameter|76
and is provided so that scrolling messages can be triggered when a condition is not active.
Bit mappings are as the “Instrument Status”, Modbus address 75
InstStatus?2 Instrument Status 2. This is a bitmap similar to InstStatus and provides a summary of the 77
main instrument status indicators.
BO - EEPROM Write Frequency Warning Flag
No further bits are used in the current firmware.

Ld.A Load ON Current 80

AL3 Alarm 3 Threshold 81

HyS Ch1 On/Off Hysteresis in Eng Units 86

DiglPStatus Digital Inputs Status. This is a bitmap: 87

BO - Not used

B1 - Logicinput LA

B2 - Logic input LB

B7 - Power has failed since last alarm acknowledge

A value of 1 signifies the input is closed, otherwise it is zero. Values are undefined if options
are not fitted or not configured as inputs.

HyS.C Ch2 On/Off Hysteresis in Engineering Units 88

FilLt Input Filter Time (0 = Off) 101

SP.Hi Setpoint High Limit 111

SP.Lo Setpoint Low Limit 112

oFS PV Offset 141

C.Adj Calibration Adjust 146

IM Instrument Mode (0 = Operating mode - all algorithms and I/O are active 199

1 = Standby - control outputs are off
2 = Config Mode - all outputs are inactive)
MVInVal Input value in millivolts (comms only parameter). 202
QuickCodeOptionsQuick code flags (0 = Quick code SETS 1 & 2 displayed; 205
1 = Quick code not being shown)

CJCTemp CJC Temperature 215

SBrk Sensor Break Status (0 = Off; 1= Active) 258

NewAlarm New Alarm Status (0 =Off; 1=Active) 260

AlLatchStatus Alarm Latch 261

LoopBreakAlarm |Loop Break (0 =0Off; 1= Active) 263

A.tUn Auto-tune Enable (0 =Off; 1 =Enabled) 270

A-M Mode of the Loop (0 = Auto; 1 = Manual) 273

Ac.AL Acknowledge all alarms (1 = Acknowledge) 274

AltSPSelect Alternate Setpoint enable (comms only parameter for the Alternative Setpoint ). 276

AltSPPercent Alternative setpoint in percent 277

AltSPHi Alternative input high scalar - sets high range for setpoint input, corresponding to 20mA or278

10V depending on the input type.

AltSPLo Alternative input low scalar - sets low range for setpoint input, corresponding to 4mA or 0V279

depending on the input type.

AL1Out Alarm 1 Status (0 = Off; 1= Active) 294

AL20ut Alarm 2 Status (0 = Off; 1= Active) 295

AL3Out Alarm 3 Status (0 = Off; 1= Active) 296

Ld.AL Low Load Current Threshold 304

LE.AL High Leakage Current Alarm (0 =Off; 1= Active) 305

Hc. AL Over Current Alarm Threshold 306

LoadAlarmOut Load Alarm Status (0 = Off; 1= Active) 307

LeakAlarmOut Leak alarm Status. 308

OverAlarmOut Over Current alarm Status (0 = Off; 1=Active) 309

Instantaneouscurre Instantaneous current 310
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Parameter Parameter Name Modbus Address
Mnemonic Decimal

nt
SS.SP Soft Start Setpoint 322
SS.oP Soft Start Power Limit 323
t.dUr Requested Timer Duration 324
t.EL Elapsed Time 325
t.rE Time Remaining 326
t.thr Timer Start threshold 327
Unit Display Units (0 =DegreesC; 1=DegreesF; 3-None) 516
uCAL User Calibration Enable (0=0ff; 1-Lo; 2=Hi; 3=Reset) 533
DigOPStatus Digital Outputs Status. This is a bitmap: 551

BO - Output 1

B1 - Output 2

B2 - Output 3 on P108 and P104 controllers

B3 - Output 4

It is possible to write to this status word to use the digital outputs in a telemetry output

mode. Only outputs whose function is set to 'none’ are affected, and the setting of any bits

in the Digital Output Status word will not affect outputs used for heat (for example) or other

functions. Thus it is not necessary to mask in the settings of these bits when writing to this

ariable.

AdjustHighOffset  |Adjust High Offset 560
AdjustLowOffset  Adjust Low Offset 561
AdjustHighPoint  |Adjust High Point 562
AdjustLowPoint  |Adjust Low Point 563
Goto Select access level 7935
P1 Input Type and Range 9001
P2 Decimal Point Position 9002
P3 Low Scale Range Value 9003
P4 High Scale Range Value 9004
P5 Linear Input Low Millivolts 9005
Pé Linear Input High Millivolts 9006
P7 Control Output and Type 9007
P8 Non Linear Cooling Type 9008
P11 Output 1 Function 9011
P12 Output 2 Function 9012
P13 Output 3 Function 9013
P14 Output 4 Function 9014
P15 DC Out Range 9015
P16 Retransmission Initial Scale Value 9016
P17 Retransmission Full Scale Value 9017
P21 Alarm 1 Type 9021
P22 Alarm 1 Latching 9022
P23 Alarm 1 Blocking 9023
P24 Alarm 2 Type 9024
P25 Alarm 2 Latching 9025
P26 Alarm 2 Blocking 9026
P27 Alarm 3 Type 9027
P28 Alarm 3 Latching 9028
P29 Alarm 3 Blocking 9029
P31 Current Transformer Source 9031
P32 Current Transformer Range 9032
P33 Current Transformer Alarm Latching 9033
P34 Loop Break Alarm Time 9034
P35 Sensor Break Alarm Type 9035
P36 Sensor Break Safe Output Power 9036
P37 Break Alarms Output 9037
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Parameter Parameter Name Modbus Address
Mnemonic Decimal

P41 Timer Configuration 9041

P42 Timer Resolution 9042

P43 Timer End Type 9043

P44 Operative setpoint at start up 9044

P51 Logic input 1 function 9051

P52 Logic input 2 function 9052

P61 Digital communications address 9061

P62 Digital communications baud rate 9062

P63 Digital communications parity 9063

P64 Communications master retransmission parameter 9064

P65 Communications master retransmission address 9065

P71 F1 pushbutton functionality 9071

P72 F2 pushbutton functionality 9072

P73 Page pushbutton functionality 9073

P74 Home display second line content 9074

P75 Home display third line content 9075

P76 Level 2 passcode 9076

P77 Configuration level passcode 9077

rEc.S Recovery point save 9101

rEc.L Recovery point load 9102

PHAS Calibration phase 9103

Go Calibration start 9104

VAL Calibration analogue output value 9105

IPAType Logic Input 1 channel hardware type (0 =None; 1 =Logiclnputs) 12352

IPBType Logic Input 2 channel hardware type (P108 and P104 only) (0 = None; 1= Logic Inputs) (12368

CommsType Digital Communications Module Type (0 =None; 1 =EIA485) 12544

CTType Current Transformer (0=None; 1=CTin) 12608

OP1Type IO channel 1 hardware type (0 =None; 1 =Relay; 2= Logicl/O) 12672

1.PLS |01 Time proportioning Output minimum pulse time 12706

OP2Type Output 2 Type (0 = None; 1 = Relay; 2 = Logic; 3 =DC OP [P116 only]; 4 = Triac [SSR]) 12736

2.PLS Output 2 Time proportioning Output minimum pulse time 12770

OP3Type Output 3 Type (0 =None; 1=Relay; 3=DCOP[P108 and P104 only]) 12800

3.PLS Output 3 Time proportioning Output minimum pulse time 12834

OP4Type Output 4 Type (0 = None; 1 =Relay) 13056

4.PLS Output 4 Time proportioning Output minimum pulse time 13090

QC1A Quick code Set 1 sensor type 15872

QC1B Quick code Set 1 units 15873

QcC1C Quick code Set 1 OP1 15874

QC1D Quick code Set 1 OP2 15875

QC2A Quick code Set 2 OP3 15877

QC2B Quick code Set 2 OP4 15878

QC2C Quick code Set 2 Logic input 1 15879

QC2D Quick code Set 2 Logic input 2 15880

QCEXxit Quick code Set save and exit 15882
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9. Calibration

The controller is calibrated during manufacture using traceable standards for every input range. ltis, therefore, not
necessary to calibrate the controller when changing ranges. Furthermore, the use of a continuous automatic zero
correction of the input ensures that the calibration of the instrument is optimised during normal operation.

To comply with statutory procedures such as the Heat Treatment Specification AMS2750, the calibration of the
instrument can be verified and re-calibrated if considered necessary in accordance with the instructions given in this
chapter.

For example AMS2750 states:- "Instructions for calibration and recalibration of "field test instrumentation" and
"control monitoring and recording instrumentation” as defined by the NADCAP Aerospace Material Specification
for pyrometry AMS2750D clause 3.2.5(3.2.5.3 and sub clauses), including Instruction for the application and
removal of offsets defined in clause 3.2.4."

9.1 To Check Input Calibration

The PV Input may be configured as mV, mA, thermocouple or platinum resistance thermometer.

9.1.1 Precautions
Before checking or starting any calibration procedure the following precautions should be taken:-

1. When calibrating mV inputs make sure that the calibrating source output is set to less than 250mV before
connecting it to the mV terminals. If accidentally a large potential is applied (even for less than 1 second),
then at least one hour should elapse before commencing the calibration.

2. RTD and CJC calibration must not be carried out without prior mV calibration.

3. A pre-wired jig built using a spare instrument sleeve may help to speed up the calibration procedure
especially if a number of instruments are to be calibrated.

4. Power should be turned on only after the controller has been inserted in the sleeve of the pre-wired circuit.
Power should also be turned off before removing the controller from its sleeve.

5. Ten minutes should be allowed for the controller to warm up after switch on.

9.1.2 To Check mV Input Calibration

The input may have been configured for a process input of mV, Volts or mA and scaled in Level 2 as described in
the example in section 5.2.3. This example assumes that the display is set up to read -1000.0 for an input of -5.0mV
and 2000.0 for an input of 20.0mV.

To check this scaling, connect a milli-volt source, traceable to national standards, to terminals V+ and V- using
copper cable as shown in the diagram below.

mV Source

®+
O_

Controller VI

V+

Copper cable

V-

I

®© Ensure that no offsets have been set in the controller (see sections 4.7.2. - parameter DFS).
Set the mV source to -5.00mV. Check the display reads -1000.0 +0.25% + 1LSD (least significant digit).

Set the mV source to 20.00mV. Check the display reads 2000.0 +0.25% + 1LSD.
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9.1.3 To Check Thermocouple Input Calibration

Connect a milli-volt source, traceable to national standards, to terminals V+ and V- as shown in the diagram below.
The mV source must be capable of simulating the thermocouple cold junction temperature. It must be connected
to the instrument using the correct type of thermocouple compensating cable for the thermocouple in use.

Controller

|

Thermocouple Thermocouple simulator set
Compensating cable to T/C type

®+
X -

\

V+

V-

AN
T

|

Set the mV source to the same thermocouple type as that configured in the controller.

Adjust the mV source for minimum range. For a type J thermocouple, for example, the minimum range is -210°C.
However, if it has been restricted using the Range Low parameter then set the mV source to this limit. Check that
the reading on the display is within £0.25% of reading + 1LSD.

Adjust the mV source for to the maximum range. For a type J thermocouple, for example, the minimum range is
1200°C. However, if it has been restricted using the Range High parameter then set the mV source to this limit.
Check that the reading on the display is within +0.25% of reading + 1LSD.

Intermediate points may be similarly checked if required.

9.1.4 To Check RTD Input Calibration

Connect a decade box with a resolution to two decimal places in place of the RTD as indicated on the connection
diagram below before the instrument is powered up. Make sure that the internal resistance of the box, the
interconnection leads and any other connections are kept as low as possible - certainly less than 22ohms and
preferably <Tohm. If at any instant the instrument was powered up without this connection then at least 10 minutes
must elapse from the time of restoring this connection before RTD calibration check can take place.

Controller Decade Box
Matched impedance copper leads

\

®
A

1
Ll
i

{I@I |6+<)| &)

The RTD range of the instrument is -200 to 850°C. It is, however, unlikely that it will be necessary to check the
instrument over this full range.

Set the resistance of the decade box to the minimum range. For example 0°C = 100.00Q. Check the calibration is
within +0.25% of reading + 1LSD.

Set the resistance of the decade box to the maximum range. For example 200°C = 175.869Q. Check the calibration
is within +0.25% of reading + 1LSD.
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9.2 Input Calibration

Calibration can only be carried out in Configuration Level.

If the calibration is not within the specified accuracy follow the procedures in this section:-
In Piccolo Range instruments, inputs which can be calibrated are:-

e mVlInput. Thisisalinear 0 - 80mV range calibrated at two fixed points. This should always be done before
calibrating either thermocouple or resistance thermometer inputs. mA range calibration is included in the mV
range.

e Thermocouple calibration involves calibrating the temperature offset of the CJC sensor only. Other aspects of
thermocouple calibration are also included in mV calibration.

e Resistance Thermometer. This is also carried out at two fixed points - 150Q and 400Q.

Before any calibration is attempted, observe the precautions listed in section 9.1.1.

9.2.1 To Calibrate mV Input
Connect a 0 - 50mV source as shown in section 9.1.2. mA calibration is included in this procedure.

For best results 0OmV should be calibrated by disconnecting the copper wires from the mV source and short
circuiting the input to the controller.

Select Configuration Level as described in section 5.1.
Set P code '‘P1’ to mV range (”u), then:-

Operation Do This Display View Additional Notes
Select calibration | 1. press HEH or BB to select PHAS nonkE This is found towards the end of the
phase PHAS list of ‘P’ codes.

Set mV source for OmV

Sel_ect the |0W_ 2. Press “ orn to choose ‘0’
calibration point

The controller automatically
calibrates to the injected input mV.
The display will show buSY for
approximately 3-10 seconds, then

PASS, (if calibration is successful).

Calibrate the 3. Press kmlto select’ GO’
instrument to the

low calibration 4. Press “ or ﬂ to choose 'YES’
point (OmV)
5. Press to confirm

If FA L is shown this is because the
reference measurement is unstable
or outside +/-20% of expected mV
input.

If this should occur it will be
necessary to go back to the
beginning of the calibration, ensure
that the correct mV are set and
repeat the step that failed.

6. Press again to enter

Set mV source for 50mV

Select the high 7. pPress Il to go backto PHRS"
calibration point
8. Press “ or n to choose ‘5{J"

9. Press to enter

The controller will again
automatically calibrate to the
injected input mV.

If it is not successful then ‘FAI L will
be displayed

10. Press “ orn to choose 'YES’

11. Press to confirm

Note: PASS is displayed at the end
of a calibration to indicate that the
operation has been successful and
has produced a value that appears
to be within tolerance (+/- 20%) of
expected values. It does not
indicate that that the calibration is
precisely correct, and the measured
value must be verified in instrument
operator mode against known
sources to ensure calibration
accuracy.

12. Press again to confirm and
to exit from the calibration phase
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9.2.2 To Calibrate Thermocouple Input

Thermocouples are calibrated, firstly, by following the previous procedure for the mV ranges, then calibrating the

CJC.

Connect a mV source as described in section 9.1.3. Set the mV source to ‘internal compensation’ for the

thermocouple in use and set the output of the mV source to OmV.

Set 'P1' to the required thermocouple type. Then:-

Operation Do This

Siled calibration 1. Press IEHM or Bl o select PHAG®
phase

S€‘|‘eCt (;JC 2. Press“ornto select L L
calibration
Calibrate CJC 3. Press Kl to select GO’

4. Press “ or ﬂ to choose YES’
5. Press to confirm

6. Press again to confirm and to
exit from the calibration phase

Display View

nonE
PHRS

i
PHAS

u
) . .

Additional Notes

This is found towards the
end of the list of ‘P’ codes

The controller automatically
calibrates to the CJC input
at OmV.

The diﬁ)la will show buSY
then P 55y, (if calibration is
successful) or FAN L' if not.

Fail may be due to an
incorrect input mV
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9.2.3 To Calibrate RTD Input

The two points at which the RTD range is calibrated are 150.00Q and 400.00Q.

Before starting RTD calibration:

e  Connect a decade box with a resolution to two decimal places in place of the RTD as indicated on the
connection diagram below before the instrument is powered up. Make sure that the internal resistance of the
box, the interconnection leads and any other connections are kept as low as possible - certainly less than
22ohms and preferably <1ohm, as indicated on the connection diagram in section 9.1.4. If at any time the
instrument was powered up without this connection then at least 10 minutes should elapse from the time of
restoring this connection before RTD calibration can take place.

e  Before calibrating the RTD input the mV range must be calibrated first.

Set 'P1'to ‘rkd’. Then:-

Operation Do This

Select the calibration
phase

Set the decade box for 150.00Q

Select the low
calibration point
(1500)

2. Press “ ornto select ' {50

Calibrate the low
point

3. Presstoselect’ﬂﬂ’
4. Press“orn to choose YES’

5. Press to confirm

6. Press again to confirm
Set the decade box for 400.00Q

Select the high
calibration point
(4000)

7. Press “ orn to select '400r

Calibrate the high
point

8. Repeat 3 to 6 above to calibrate the
high point

1. Press IEH or Bl to select PHAS"

Display View

Additional Notes

This is found towards the

l'lEIl'lE end of the list of ‘P’ codes

PHRS

The controller automatically
calibrates to the injected
150.00Q input.

The diﬂ)la will show buSY
then P Eg/(if calibration is
successful) or FRI L' if not.

Fail may be due to an
incorrect input resistance.

The controller will again
automatically calibrate to
the injected 400.00Q input.

If it is not successful then
FA! L' will be displayed
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Part No HA031260 Issue 7  April -15



Piccolo Range User Manual
9.2.4 To Calibrate mA Outputs
Output 2 (P116) and/or Output 3 (P108/P104) may be supplied as mA Controller

outputs. They may be calibrated as follows:-

Connect an ammeter to the output - terminals 2A/2B or 3A/3B as

appropriate.

The example below is for Output 2 (P116).

In configuration level:-

Operation

Select the calibration
phase

Select low point
calibration phase for
the mA output to be
calibrated (eg OP2)

Calibrate the low
point

Select high point
calibration phase for
the mA output to be
calibrated (eg OP2)

Set the high point
output

2.00

Digital ammeter

N

L

2/3B -

J&

Do This Additional Notes

1. Press ﬂ orto select’PHARS"

Display View

This is found towards the

non E end of the list of ‘P’ codes

PHAS

2. Press“ornto select AL EHHL

PHRAS

3. Press to select wAL’

4. press Il or Il 1o adjust this value
so that it reads the same value as
shown on the ammeter. For example
if the meter reads 2.06 then set the
controller reading for 206. The
decimal pointis not displayed on the
controller so that 202 represents
2.02.

200
ufAL

5. Press to confirm

6.Press Il to go backto PHAS"
7. Press “ or nto select 2NAH’

8. Press to select ‘WAL’

9. Press Il or INl to adjust this value
so that it reads the same value as
shown on the ammeter. The value
represents 18.00mA

10. Press again to confirm and to
exit from the calibration phase

The above procedure may be repeated for Output 3 if it is fitted with analogue output modules.
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9.2.5 CT Calibration

To calibrate the current transformer input, connect the current
transformer to terminals CT and C.

Then in configuration level

Operation Do This

Select the current
transformer
calibration phase

1. Press ﬂ orto select’PHRS"

Adjust the CT for no current applied to the input

Select the CT low
calibration point

2. Press“orntoselect’fl: O

Calibrate at OmA 3. Press Bl to select Gl

4. Press “ orn to choose YES’

5. Press to enter

6. Press again to confirm
Adjust the CT for a current of 70mA

Select the CT high
calibration point

7. Press ﬂ to return to PHRS
8. Press“orntoselect’fl: o

Calibrate at 70mA 9. Press to select ‘G’

10. Press “ orn to choose WYES’

11. Press to enter

12. Press again to confirm and to
exit from the calibration phase

Controller

S S IR B
70mA dc E cr

Source . f_ .@ C

Display View

nonk
PHRS

mey

Additional Notes

This is found towards the
end of the list of ‘P’ codes

The controller automatically
calibrates to the zero
current input.

As it does this the display

will show bu8Y then
55, assuming a

successful calibration.

If it is not successful then

FA! L will be displayed.

This may be due to an
incorrect input current.

The controller automatically
calibrates to the 70mA
current input.

As it does this the display

will show bu8Y then
55, assuming a

successful calibration.

If it is not successful then

FA! L will be displayed.

This may be due to an
incorrect input current.

92

Part No HA031260 Issue 7  April -15



Piccolo Range

User Manual

9.2.6

To Return to Factory Calibration

It is always possible to revert to the factory calibration as follows:-

Operation

Select the calibration 1.
phase

Select the Factory 2.
calibration values

Confirm 3.
4.
5.
6.
9.3

The following table gives a summary of the parameters available in the Calibration List.

Name

PHRS

Calibration phase

c

Parameter Description

Do This

Press ﬂ or to select
PHRS:

Press “ or to select FACE’

Press to select G’

Press “ or to choose YES’

Press to enter

Press again to confirm and to

exit from the calibration phase

Calibration Parameters

Value

I'ID!'IE

H

50
150
400
CJC
[
CE 0
FRck
cnAL
2nRH
AL
INAH

To start the calibration sequence | nl]

YES

bu5Y
PRSS
FA L

Display View

nonE
PHAS

FAct

Default
Not selected

Select mV low calibration point

Select mV high calibration point

Select PRT low cal point
Select PRT high cal point
Select CJC calibration

Select CT low cal point

Select CT high cal point
Return to factory settings

Low mA output from output 2
High mA output from output 2
Low mA output from output 3

High mA output from output 3

Start
Calibrating
Calibration successful

Calibration unsuccessful

Additional Notes

This is found towards the
end of the list of ‘P’ codes

The controller
automatically returns to the
factory values stored
during manufacture.

Access Level

Configuration only

Configuration only

Part No HA031260

Issue 7

April -15

93



User Manual Piccolo Range

10. Configuration Using iTools

iTools is a configuration and monitoring package which will edit, store and ‘clone’ complete controller
configurations. Itis a free downloadable package available from www.eurotherm.co.uk.

iTools can be used to configure all the functions of Piccolo Range controllers described in this manual. Itis also
possible using iTools to configure additional functions such as customised messages and parameter promotion.
These features are described in this chapter.

Please refer to the iTools Help Manual Part No. HA028838 for further information on how to install, connect and
generally operate iTools. This can be downloaded from www.eurotherm.co.uk.

10.1 Loading an IDM

An IDM is a software file which defines the parameter addresses of a particular build of instrument. This is normally
included with your iTools CD and iTools will then recognize the software version of your instrument.

If the build of your instrument is a non-standard, it may be necessary for you to download the IDM from the
Eurotherm web site www.eurotherm.co.uk. The file will be of the format IDxxx_v106.exe, where IDxxx is the
instrument and v--- is the software version number of the instrument.

To register the new IDM

Copy the file to c:\Program Files\Eurotherm\iTools\Devices.

To load the IDM

OpeniTools.

Select Options — Advanced — Show Server.

In the OPC Server, select Edit - IDM Manager — Install New IDM

Select the IDM. A list of these may be found in Program Files\Eurotherm\iTools\Devices.

10.1.1  Using the H Communications Port

Connect the controller to the EIA232 serial communications port of the PC shown in section 2.14.

10.2  Connecting a PC to the Controller

In these controllers this may be done using digital communications port H or by a configuration clip.

10.2.1  Configuration Clip

A Configuration Clip is available with iTools by quoting part number
3000CK in the iTools ordering code. The clip can be fitted into the side
of a controller as shown and has a USB interface to a PC.

Ensure that the controller is powered down before the clip is attached.

The benefit of using this arrangement is that it is not necessary to power
the controller, since the clip provides the power to the internal memory
of the controller.

Note: An existing earlier version of this clip with a serial interface to a
PC may also be used.
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10.3  Starting iTools

“h

Open iTools and, with the controller connected, press = #"  on the iTools menu bar. iTools will search the
communications ports and TCPIP connections for recognisable instruments. Controllers connected with the
configuration clip (CPI), will be found at address 255 regardless of the address configured in the controller.

When the instrument is detected a screen view similar to the one shown below will be displayed. The browser on
the left shows the List Headers. To display parameters within a list double click the Header or select ‘Parameter
Explorer’. Click on a list header to display parameters associated with this list.

The instrument view may be turned on or off using the 'View’ menu and selecting ‘Panel Views'.

File Device Wiew Options window Help

& » @ W & L x *

Mew File  Open File Load Save Print Scan Add Remove Access Viewws Info

BEE Parameter Explorer B Flash Memory ﬁ Device Panel . Terminal Wiring &Q’ ‘Watch/Recipe ﬁ OFC Scope =@ iTools Secure

® comt.IDo01-P104

23 OPER
-0 PR
-2 ConFIG
#-[23 QCoDE
=] NFo
{21 Diag

COMT.1D001-F104

Level 2 (Engineer) P104 v, E1,01

The instrument may be configured using a Wizard or from the Browser view above. The following pages show a
number of examples of how to configure various functions using either of these features.

It is assumed that the user is generally familiar with iTools and has a general understanding of Windows.
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10.4  Configuration using the Wizard

When a new instrument is detected, iTools will open showing the configuration Wizard.

r

SO
It may also be opened at any time. From the opening view shown in the previous section press W&
The controller will be set to configuration level. Since it will not operate the process in configuration level a warning

message appears. When this is accepted the Wizard start up screen is shown. This is an introductory screen with no
configuration options.

#iTools Wizards -

Start | Input | Setpoints | Control | Alams | Timer | Outputs | Dig Inputs || CT Input | Energy | Comms | Panel | Promate | Summary
[cONF | =
Device | .
. . . . - - A Help text is
iTools Configuration Wizard Configuration ;
Settings shown in the
P116/P108/P104 right hand side
Controller/Timer Configuration of the contraller is of every screen.

carried out using a list of 'P’
Codes. Each P code is
associated with a particular
feature of the controller, such as
input type, ranging, control
type, outputs, alarms, current
measurement, timer, digital
inputs, digital communications,
display functionality, energy
measurement, calibration.

Parameters

Input Type and Range
Decimal Point Position
Low Scale Range Value
High Scale Range Value

Linear Input Low Millivolts

Linear Input Hiagh Millivolts

[ Hew> | [ Close |

A series of tabs allows different functions to be configured. Alternatively use the Next> and <Back buttons.

Tab Summary of Settings

Input Sensor type, range limits, display units, number of decimal places, sensor break action, input filter time, PV offset
and user calibration.

Setpoints High and low limits for SP1 and SP2, select active setpoint, setpoint rate of change, setpoint trim

Control Control type, output power limits, time proportioning limits, and manual setting of the control terms
Alarms Alarm types 1, 2 and 3, latching mode, blocking mode, thresholds and hysteresis
Timer Timer Type, Timer Resolution

Outputs Outputs 1, 2, 3, 4, DC Output Range, Setpoint Retransmission
DigIn A-B IP1 Function, IP2 Function

CT Input Select Control Output, Set span of the current measurement, CT Alarm Latching Mode

Comms Address, Baud Rate, Parity, Simple Master Comms - Transmitted and Destination Addresses
Panel Pushbutton functionality, Default Display, Passcodes, Recovery Point Save and Load

Energy Partial and Total Values

Promote To make parameters Read/Write in Levels 1/2

Summary | Terminal allocations for modules fitted

If the controller is already configured the current configuration values are imported from the controller.
Select a tab to configure a function. The corresponding ‘P’ codes are shown in each tab.

Help text is available by clicking into each parameter value.
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10.4.1  Sensor Input

Select the ‘Input’ tab to configure Input Type (P1); Decimal Places (P2); Low Range Limit (P3); High Range Limit
(P4); Linear mV Input Low (P5): Linear mV Input High (Pé).

Display Units; Input Filter Time Constant; PV Offset; User Calibration, can also be set in level 2.
Use the drop down boxes or enter values directly as appropriate.

This example configures the controller to read -100 for an input of OmV and 300 for an input of 50mV.

Offsets are added to compensate for known measurement errors in the process.

iTools Wizards -

Start | Input | Setpoinks | Contral | lams | Timer || Outputs | Dig Inputs | CT Input | Energy | Corams | Panel || Promate | Summary

Configure your In pl.lt Device Configuration Settings

[conF.P1 |

Input Type [P1): 5L v Instrument Display Units (Unit): | *C w

Input Type and
_ Range

High Range [P4): 9339 *C

Selects the type of sensor
connected to the instrument PV
input. Thermocouples use a
linearisation technigue to
translate from the raw voltage
value produced by the sensor to
a temperature reading on the
display. Other forms of sensor
supported include Platinum
Resistance Thermometers (RTD)

Low Range [P3): 1999 | C

Input Low and High limits [P5, PE); 0 my a0 my

Calibration illivol d mill ith
WARMNING: Care zhould be taken when millivelts an _ml amps (with a
modifying these values. 2.490hm resistor connected
Decimal place format [P2]: MNMM V Adjust Low Paint: 1] *C across th_e input terminalsj. It is
also possible to download a
Senzor break type [F35): aM i Adjuzt High Point: 50 *C custom curve. If this is required
consult your supplier. Further
information is available in the

P\ affset [aFS): ] C Adjust High Offset & ‘C Engineering Manual HAD31260

Input Filter Time constant (FiLE: |1.6 Sec Adjust Low Offset: 2 ‘C

Value Options

0(3.TC): (3 TC): Type ]
Thermocouple

Fe-CuNi RANGE -210°C

to 1200°C Type Jis v

< Back ” Mest > ] ’ Cloze

Operating User Calibration
[OPERATING.USERCAL AdjustHj

Click in any

box to ————» Adjust High Offset
show more The adjust low
Help text and high paint

© The input type and range may also be configured

parameters are

using the Quick Codes section 4.1.1 or P Codes P1 to iicodm the

P6 section 5.2.2 and5.2.3. user calibration
algorithms.
They are

edited automatically by the ucal
and adjust, the PNT.LO, PNT.HI
and OFS.HI, OFS.LO can be
edited by comms. However they
do not usually require manual
adjustment, as the user
calibration sequence will
automatically update them.
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10.4.2  Setpoints

Select the ‘Setpoints tab to set up:- Low and high setpoint limits; Setpoint 1 and 2 values; the active setpoint;
setpoint rate limit. These parameters can also be set in level 2.

It is also possible to set the Remote or Alternative setpoint conditions. These parameters are only available through
digital communications - section 8.3.

Start | Input | Setpoints | Contral | Alarme | Timer || Outputs | Dig Inputs | CT Input | Energy || Comms | Panel | Promate | Surmary

Configure your Setpoints Operating Settings

[OPERATING.SETTINGS.SP1 |

Setpoint 1

Setpaint lovs limit [SPLa): 0 *C Setpaint high limit [SPHi: 400 *C . .
Setpoint 1 is the primary

setpoint of the controller.

A setpoint is the operating point
that the controller will regulate
to. If the controller is in
automatic control mode, then
the difference between the
setpoint and the process

Setpoint 2 [SP2): 1] ‘C Setpoint rate limit [SPrr): ] *C/Min variable (PV) is continuously
monitored by the control
algorithm and an output is
generated to bring the PV to the
setpoint. A well tuned control
loop will bring the PV to the
setpoint as quickly as possible
without causing overshoot.

Setpoint 1 [SP1]: 1] ‘C Select the active setpaint [SPSL] |SP1 v

Remote SP Enable [AtSPSelect) (MO A Setpaint Trim [SPTrim): 1] *C

< Back H Mest » ] l Cloze

10.4.3 Control

Select the ‘Control’ tab to configure control type (P7); cooling algorithm (P8); safe output power (P36, sensor break
and standby); loop break time (P34).

Autotune; the three term parameters; On/Off hysteresis; heat/cool deadband; time proportioning output rates;
output limits; can also be setin level 2.

Stat | Input || Setpoints | Control | Alarms | Timer | Outputs | Dig Inputs | CT Input | Energy | Comms | Panel | Promate | Summary
Cﬂllﬁg ure your Control Loop Device Configuration Settings
[CONF.P7 |
Control Output and
Control Dutput and Type [F7]: HF w Autotune enable (SR OFF v Type
Selects the control algorithm.
Proportional Band (Pb): 20 *C This may be PID heat and/or
. N 0 cool or an ON/OFF algorithm.
Interal Time (Til Sec The control algorithm may also
Low power init foPLa 0 % Derivative Time [Td} i) Sec be disabled in which case all
outputs configured for control
High pawer limit [oPHil o |z Manual Reset [Mr): 0 z will revert to off in the case of a
. switching output or 0% power
Safe Dutput Pawer [P36): 10 % Cutback Low (eblo} o c demand in the case of an
Cutback High [cbHil: 1] *C analogue output.
Value Options
0P Minimurn Pulse Time [1PLS): [AUTO » | Sec z 0 (NONE): Control Output is
_ _ Ao disabled
OP2 Minimum Pulse Time [2PLS]: + | Sec % 1 (HP): PID heating
OP3 Minimurn Pulse Time [3FLS): |AUTO | Sec b4 The control function
block is configured for
0OP4 Mirirmum Pulse Time [4PLS): |5 | Sec | Loop break time [P34): 0 Sec PID (three term)
heating, no cooling.
Typical applications
include furnaces and v
< Back ] [ Mext > ] [ Cloze ]
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10.4.4 Alarms

Select the ‘Alarms’ tab to configure:- up to three alarm types; latching and blocking modes; alarm thresholds and
hysteresis. Alarm Threshold and Alarm Hysteresis can be adjusted in operator level 2, section 4.7.2.

Start || Input | Setpoints | Control| Alarms | Timer | Outputs | Dig Inputs | CT Input | Eneray | Comms | Panel | Promate | Summary

Config ure your Alarms Device Configuration Settings

[cONF.P21 |

Alarmn 1 Alarmn 2 Alarm 3
Alarm 1 Type
Alarm Type [P21. P24, P27): MOME v HI w MOME w
There are three alarms which
Latehing Made (P22, P25, P28 MOME v can be configured. Alarms are
used to detect out of range

Blocking (P23, P26, P23): ND b values. It is usual to use a high

Al Thisshold [AL1, AL2, AL3): - 0 |t ‘ alarm to defect when a process
value excedes its safe range of

Alarm Hysteresis [ALTH, ALZH, AL3H): *C 1 *C *C operation. We advise that an

independent unit is usad to
ensure that the process is
safely shut down. Analogue
alarms are designed to work
with measurements which may
have noise on them. If the alarm
_IT was a simple switch, then it
would chatter as the
measurement plus noise
approached the alarm
threshold. Hysteresis prevents
Break Alarms Output [F37]: MOME v this from happening by putting a
guard band between the value
that trips the alarm and the
value that causes the alarmto o,

< Back H Mext > ] [ Cloze

10.4.5 Timer

Select the ‘Timer tab to configure up timer types (P41) resolution (P42), end type (P43). An explanation of the
different types of timer is given in section 4.12.

There are three types of timer:

10.4.5.1 Dwell Timer

Timer duration, start threshold, and controller setpoint can be adjusted in operator level 2, section 4.7.2.

ools Wizards -

Start | Input | Setpaints | Control | Alamz | Timer | Outputs | Dig Inputs | CT Input | Energy | Comms | Panel | Promate | Summary

Configure the Timer Function Operating Settings o

[OPERATING.SETTINGS.tthr |

Timer Type [P41) DLL - Dwell holdback value [tthi): |15 ‘C
Timer Start

threshold

End Type (P43 SP2

Timer resolution [P42]: HOUR v
The timer
starts timing
when the
— SP1 300 T temperature is
4 within this

4 threshold of

. the setpoint.
s SP2 | This provides a guaranteed

20 - soak temperature.

The threshold can be set to Off

(0) in which case the threshold

is ignored and the timing starts
immediately. Note that if a ramp
rate is set, the ramp completes

before timing starts.

Time [tdUr]
4 ho 30 m

OFF )

Value Options

0 (OFF): Off

Time Remaining [tE): |4 h 30 |m

< Back H Mext > ] [ Cloze
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10.4.5.2 Delay Timer

Delay time and controller setpoint can also be set in operator level 2, section 4.7.2.

Start || Input | Setpoints | Control Alarms| Tirner |Dutputs Dig Inputz | CT Input | Energy | Comme | Panel || Promote | Summary

- - - TRFESHoT TEVer at
Configure the Timer Function which timing will start.
This parameter is t.thr
. and is available in
Timer Type (P41} DELY N operator level 2.
End Type [P43): SP2 v 2 (DELY): Delayed switch on

Timer resclution (P42):  |HOUR v timer

This timer is used to
switch on the output
power after a set time.
g It will start timing as
300 5 SP1 soon as the controller
is powered up or when
it is manually set to
RUN. The controller
remains in standby
with heating and
cooling off until the
time has elapsed. After
the time has elapsed,
the instrument
controls at the target
4 setpoint. This type of
Time ftdli] . timer may be used to

L} : .
OFF I H implemeant a switch on
) ( (— h 20 |m e delay, and often
eradicates the need

for a separate timer

device.
3 (S5): Soft start timer
Time Remaining [HE]: h |30 (m This provides a power
D - limit hefore switch on. ¥
[ < Back ] [ Mest » ] [ Cloge

10.4.5.3 Soft Start Timer

Timer duration, controller setpoint and soft start power limit can also be set in operator level 2, section 4.7.2.

Start || Input | Setpoints | Control Alarms| Tirner |Dutputs Dig Inputz | CT Input | Energy | Comme | Panel || Promote | Summary

thetime has elapsed,
Configure the Timer Function the instrument =

controls at the target

setpoint. This type of

timer may be used to

End Type [P43): 5P2 v implement a switch on
delay, and often

Timer resclution (P42):  |HOUR v eradicates the need

for a separate timer

Timer Type [P41]: 55 w

device,
SoftStart Setpaint [SS5F): T 0 3 (SS): Soft start timer
SP1 This provi
provides a power

limit before switch on.
It starts automatically
on power up, and
applies a power limit
('SS.0P" set in Level 2)
until the temperature
reaches a set value
('S5.5P' set in Level 2).
It is typically used, for
example, to dry-out
heaters in Hot Runner
. control systems before
Time [tdUr) full power is allowed.

_ h m# 4 (P.1.08):
5 (P.2.04):
SoftStart Py Linit (S50P): 6 (P.4.02):

[ < Back H Mest » ] [ Cloze

Time Remaining [WE]:
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10.4.6  Outputs

Select 'Outputs’ tab to configure the functions of up to four outputs (output 3 is not available in P116). If an
analogue output is fitted (to OP3in P108 / P104 and OP2 in P116) it can be configured for 4-20 or 0-20mA (P15) as
can the retransmission range (P16 and P17).

#/iTools Wizards -

Start | Input | Setpaints | Control | Alamz || Timer | Outputs | Dig Inputs | CT Input | Energy | Comms | Panel | Promate | Summary

Cﬂllfig ure Outputs Device Configuration Settings

[cONF.P13 |

Output 3 Function

Qutput 3 is available in P108
Dutput 2 [F12): cooL - and P104 only and may be fitted
with a relay (form A), or an
Output 3 (P13 v analogue output depending on
the order code. It can be a
Output 4 (P14]: AL2 - control or re-transmission
output . The function of the
output may be selected from a
list of options including heat or
cool outputs for the control loop,
or alarms or events which may
Select the Output Range (F15): 4.20 w be used for external indication

Output 1 (P11 HEAT v

Value Options

0 (NONE): Output disabled

1 (HEAT): The output is used
to control the heating power

The output is used to

control the heating

power demand. The

sense is set to normal

which means that if v

Setpaint Retrang low limit [P1E]: 0 *C Setpaint Retrans high limit [P17): 300 *C

< Back ” Mext > ] ’ Cloze

10.4.7 Digital Inputs

Select 'Dig Inputs' tab to configure the functionality of up to two digital inputs (Digital Input 2 is not available in
P116).

ools Wizards -

Start | Input || Setpoints | Control | Alarms | Timer | Outputs | Dig Inputs | CT Input | Ernergy | Comms | Panel | Promate | Summary

Configure Digital Inputs Device Configuration Settings  *

[cONE.P51 |

Digital Input 1 Function [P51]:

Digital Input 1
Digital Input 2 Function [P52]: SP.SL v Function

Digital Input 1 is a contact
closure digital input. It may be
connected to external switches
or relays. The input may be
used to perform a number of
functions such as select
between setpoit 1 and setpoint
2 or to acknowledge alarms. An
open input is detected if the
impedance between the
terminals is greater than 500
ohms. A closed input is detected
if the impedance between the
terminals is less than 200 chms.
Digital Input 1 is available as
standard in all models.

Value Options
40 (NONE): The input is not

used

[ < Back H Mest » ] [ Cloze
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10.4.8  Current Transformer Input

Select 'CT Input’ tab to configure which output is used to measure the load current (P31), the load current (P32) and
the CT alarm latching mode (P33). The alarm thresholds of the current measurement can also be set up in level 2,

section 4.7.2.

Start

Input | Setpoints | Cortral | Alams | Timer | Outputs | Dig Inputs | CT Input

Configure Current Transformer Input

Energy | Comms

Select the control Output which switches the Current [P31]: OF1 v
Set the Span of the current measurement [P32): 100 Amps
Select the CT Alarm Latching Mode [P33): MOME "

Lows Load Curent Threshold [LdAL)
B0 Ampz

High Leak Current Threshold (UEAL) S

1 Amps

75

Ovwer Current Threshold [HeAL)

Fanel | Promote | Summary

Device Configuration Settings s

[coNE.P31 |

Current
Transformer Source

The current transformer fault
detection algorithms must be
synchronised to the output
demand. The CT source
identifies which output is
responsible for switching current
through the load. It is valid only
for logic or relay outputs. DC
Qutputs cannot be used with
this facility.

Value Options

0 (NONE): No output

The CT load
diagnostics and alarms
are not generated.
The values for load
and leakage current
will follow the
instantaneous current
read via the CT. This

ran ha neaful ta allaw

< Back ” Mext > ] ’ Cloze

10.4.9 Energy

Select ‘Energy’ tab to configure the output source for the energy measurement and the nominal current rating of
the load. The energy usage estimates can be read and reset on this screen. These parameters are also available in

level 2.

iTools Wizards -

Start

Energy Meter Operating Status

Input | Setpoints | Control | &larms | Timer | Outputs | Dig Inputs | CT Input | Erergy | Comms

Energy Meter source [PE1): aFl “
Output Power rating for Energy keter [PB2]: 1 (2
Partial value [EPA): 0 ki
Tatal value [Etot]: 0 ki

Fieset Energy Meter counter [ErSt): HOME v

Panel | Promate | Summary

[OPERATING.STATUS.ErSt |

Energy Meter
counters reset

This allows the partial value or
the total value totalisers to be
reset

Value Options

0 {(NONE): No action

1 (E.PAR): Reset partial value

2 (E.TOT): Reset total value
This is only available if
the partial value has
been previously reset

and its contents are
equal to zero.

< Back H Mewt » ] [ Cloze
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10.4.10 Digital Communications

Select 'Comms’ tab to configure instrument address (P61), baud rate (P62) and parity (P63). Transmitted parameter
(P64) and destination address (P65) can also be configured if the controller is to used as a communications master
(section 8.3).

Start | Input | Setpoints | Contral | Alarms | Timer | Outputs | Dig Inputs | CT Input | Energy | Comms | Panel | Promote | Summary
Dig ital Communications Device Configuration Settings
[CONE.P61 |
Instrument Address (PE1): 1 . .
Communications
Address
Comms Baud Rate [PE2): 3600 v ]
On a network of instruments the
address is used to specify a
Parity [PE3): MOME w particular instrument. Each
instrument on a network should
be set to a unique address from
1to 254.
Simple kaster Comms
Transmitted parameter [PE4]: HOME -
Destination address [FES]): 0
< Back ] ’ Mext > ] ’ Cloze

10.4.11 Pushbutton and Display Functionality

Select ' Panel’ to configure the functionality of the [ O | (P73), F1 (P71) and F2 buttons (P72); the display layout (P74,
display line 2 and P75, display line 3); the passcodes (P76 level 2 and P77, configuration level) and the recovery
point (rEcS and rEcl).

Start | Input || Setpoints | Control | Alarms | Timer | Outputs | Dig Inputs | CT Input | Energy | Comms | Panel | Promate | Summary

Configure the Pushbuttons and Display Device Configuration Settings **
|

- - [conF.p73
Pushbutton Functionality

Page Pushbutton
Page [F73): ACAL | F1button [P71]: | A w | F2button (P72 |T.ST v Functiona “ty

In addition to its normal function
the Page button can be
configured so that, when in
operator level, it will directly

Default Display

Line 2 [P74): STD | Line 3 [P75) [l v select a specific parameter. This
feature is available in all models.
Value Options
Passcodes p

0 (NONE): Function button F1
Level 2 [PTE]: 2 Configuration made [F77). |4 not used

1 (AC.AL): Alarm acknowledge

The parameter Ac.AL

. will be promoted to
Recovery Point the function button

and Ac.AL will be

Save [fEcS]: MOME “ | Load[EcL]: MOME w removed from the
Operator Level 2 list. It

WARMNING: Recovery Point operations will take effect inmediately. and a Load operation will then give direct

will cause the inst t fi ion to be itten. access to the alarm

acknowledge
parameter. This can
then be acknowledged v

< Back ” Mest » ] ’ Cloze
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10.4.12 Promote

The list of parameters which are available in operator levels 1 or 2 can be changed using the ‘Promote’ tab. Access
can be set to Read Only or Read/Write. This functionality is only available using iTools and cannot be configured in

the controller itself.

Select ‘Promote’ tab

Input. I Se.tpdnts I .Eont.rol Il .Alarms I Tiﬁer "DL;I.tiJutS.' .Dig Input.s: ET Inpui' Energy _..Elomms: F'anel | Framote S.Qmmary'

Mo. | Parameter [ Deseription [Level [Level 1 Acees A - -
1| OPERATING SETTINGS.0F Manual Output Value AT | e e
2 | OPERATING VARIABLES WokingSP “Working Setpoint Level1+2  Fead/wiite |OPERATING.SETTINGS ALL |
3 |DPERATIMNG MARIABLES MorkingOP  ‘working Output Lewvel 1+2 Read Only
4 | OPERATING.5TATUS AcAL Acknawledge al alarms Level1+2  Read/Wiite Alarm Threshold
5 |OPERATING.STATUS.A-M Mode of the Loop Level 2 Read wiite .
6 |OPERATING.STATUS 1St Timer Status Level 1+2  Read/wiite The threshold is the value that
7 | OPERATING.STATLS.ErSt Erergy Meter counters reset | Level 2 ReadwTite the input is compared against to
E OFPERATING.SETTINGS.Unit Dizplay Units Level 2 Fead wiite determine if an alarm has
9 |OPERATING.SETTINGS.SPLo Setpoint Low Limit Level 2 Read wiite occurred.
E OPERATING.SETTIMGS.SPHI Setpaint High Limit Level 2 Read wiite
11 | OPERATING.SETTINGS.5P1 Setpoint 1 Level1+2 | Read/wrie
E OPERATING.SETTINGS.5P2 Setpaoint 2 Lewel 1+2 Read wiite
|13 |OPERATING.STATUS.SPSL Active Setpoint Select Lewvel 2 Readwiite
14 |OPERATIMNG.SETTINGS. 5P Setpaint Fate Limit W alue Level 2 Read write
[15 0 Jarm 1 Thi L &
|16 | OPERATING.SETTINGS.ALTH Alarm 1 Hysteresis Level 2 FRead/rite
|17 | OPERATING.SETTINGS.AL2 Alarm 2 Threshold Level 2 Fiead/w/rite
|18 | OPERATING.SETTINGS. AL2H Alarm 2 Hysteresis Level 2 FRead/rite
|19 | OPERATING.SETTINGS.AL3 Alarm 3 Threshold Level 2 Fieadw/rite
20 |OPERATIMG.SETTIMGS AL3H Alarm 3 Hysteresis Lewvel 2 Readwiite
I OPERATING.STATUS. AtUn Autotune Enable Level 2 Read wiite
22 |OPERATING.SETTINGS.Fb Proportional Band Level 2 Readiite ¥
£ | ¥
Parameter Promotion
Parameter: Level: Level 1 Access:
I v! |F|eaerite vi
< Back ] ’ Mest > ‘ ’ Cloze

10.4.13 Example:

Select 'Summary’ tab to show the terminal connections for the functions which have been configured together with
a description of each functi

Sum

mary

on.

Start | Input

Setpointz | Control || Alarms | Timer || Outputs | Dig Inputs | CT Input | Energy | Comms | Panel Plomote| Summary

Module type: Output 1
10 Type:

LOP[2) Function: HEAT [1]

Device Hardware Idents ke’
[IDENT.OP1Type |

Output 1 Type

S— Channel 1 may
Ny be fitted with
- L R
E either a relay
(form A) , an
unisolated DC
Output
(retransmission
or control), a logic I/0 module,
or a triac output. The I/O
module may be configured
either as an output for the
control loop or event output, or
as a contact closure digital
input.

Value Options

0 (NONE): No Module Fitted
1 (RELY): Relay Fitted
The relay output is a
form A relay, (two

terminals) which is
rated to a maximum

|

Close

Highlight a
parameter and, in the
‘Level drop down
box, select the level
of access you wish to
be available to the
operator and
whether it should be
Read/Write or Read
only.

In this example Alarm
1 Threshold has been
made available in
both Levels 1 and 2.

Click on the terminal
numbers to show the
I/0O Type, Function
and corresponding
Help for that terminal.
If no function is
configured the small
diagram showing
connections on that
output are removed.

E

R,
The Wizard can be closed now or at any time. It can always be restarted again by selecting Wzards i the menu
bar.
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10.5 The ‘Browse’ List

Parameters are available under list headings. *:j Browse- ’)_‘] Find
10.5.1 Operating List R | OPERATING
The OPERATING list is divided into four sub headings. - CONF
R CODE
To show the parameter list either double click the list header or select : § IQDENT
B8 parameter Explorer [#{_] Diag

Each sub heading can be selected individually or is available under four tabs.

10.5.1.1 Settings

SETTINGS allow operating values to be set and are generally the same as those listed in the controller in operator
level 2.

CEEX

File Device Explorer Yiew Options ‘Window Help
&) ® cha o S S P x ® “ . a . &
Mew File  Open File Load Save Print Scan Add Remove Access ‘Wizards Wigws Help
BB Parameter Explorer [ Promotion ﬁ Device Panel . Terminal Wiring &a’ ‘Watch/Recipe ﬂ OPC Scope
@ comt pooi-pio4 ££/COM1.1D001 -P104, - Parameter Explorer, (OPERATING) ==
5 <Untitled 2 —_——
e - =
SETTINGS |VAF|IABLES STATUS | USERCAL
3 Browse g Find | Name | Deseription | Address| Yalue|
ap b anual Output Y alue
A7 Uit Dizplay Units
[0 SETTINGS 4 SPLo Setpaint Lovs Limit 0.00
(Z] YARIABLES &7 SPHi Setpoint High Limit 300,00
(Z1 sTATUS & 5P Setpoint 1 300,00
(2 UsERCAL & 5P2 Setpoint 2 20.00
3 conF &SP Setpoint Fate Limit ' alue OFF (0] =
23 qoooe A AISPLo Remate Input Low Scalar 0.00
(3 1DENT A7 AISPHi Femote Input High Scalar 300,00
{21 Disg & SPTrim Setpaint Trim 0.00
& a1 Alarm 1 Threshold 250,00
& AL1H Alarm 1 Hysteresiz 1.00
& a2 Alarm 2 Threshold -70.00
& sL2H Alarm 2 Hysteresiz 1.00
Y 4K Alarm 3 T hreshaold 20.00
& sLH Alarm 3 Hysteresiz 1.00
& Fb Froportional Band 20,00
& Ti Integral Time 360,00 -
& 1d Derivative Time BO.O0 -
&7 chlo Cutback Low AUTO O] =
& cbHi Cutback High AUTO(O) -~
& Mr Manual Reset 0.00
#1206 Fielative Cool/Ch2 Gain 1.00
HysS Chl On/Off Hysteresis in Eng Units 1.00
HysSC Ch2 On/Off Hysteresis in Eng Units 1.00
& dbnd Channel 2 Deadband OFF (0] =
& 1PLS Time Propartioning Output 1 Minimum Pulze Time 12708 AUTO O] =
& 2PLS Time Propartioning Output 2 Minimum Pulze Time 12770 AUTO O] =
3PLS Time Propartioning Output 3 Minimum Pulze Time 12834 AUTO (0] =
4FLS Time Propartioning Output 4 Minimum Pulze Time 13050 00 -
A oFS P Offset 141 0.00
A7 FiLt Input Filter Time 0 1.60 =
& oFLo Clutput Low Limit kil -100.00
& oFHi Output High Limit 30 100.00
A7 LdaL Low Load Current Threshold 304 BO.O0 -
& LEAL High Leakage Current Alarm 305 1.00 =
& Hebl Over Current Alarrn Threshald 306 800 -
A2 e Fequested Time Duration 324 4h 30m -
A7 555P Soft Start Setpoint 322 100.00
&7 550 Soft Start Power Limit 323 R0.00
tthr Timer Start threshold 327 15.00 -
OPERATING SETTINGS - 41 parameters
Level 2 (Engineer) P104 v, E1.06
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10.5.1.2  Variables
VARIABLES generally show read

I | f h b N File Device Explorer Miew Opbions Window Help
only values from the process bein
y P 9 B @ & % & x| ® % . oa | g
contro I | ed . Mew File  OpenFile  Load Save Print Scan Add Remove Access  Wizards Wigws Hel
Parameter Explorer Promotion Device Panel Terminal Wiring 3 Watch/Recipe OPC Scope
=] forer ] I ! hyi =
8 comt oot-pios OM1.1D001-P104, - Parameter, Explorer (OPERATING)
B <Untitled 1
&
SETTINGS | YARIABLES |5TATUS USERCAL
4 Drowse " [Name [ Description [ Address]
Q find Pln alue P Input ¥ alue 1
ER=] AW alue Electrical Input Y alue 202
L] SETTINGS CICTemp CJC Temperature 215
{2 vARIABLES TargetSP Target Setpoint 2
3 sTaTUS ‘wiorkingSP ‘wiorking Setpoint 5]
(03 UsERCAL & BISP Alternate 5 etpoint 26
(23 conF & BISPPercent Remote 5P in percent 277
(23 ococe ‘wiorkingOF “wiorking Output 4
[ mENT Error Calculated Ermor 39
1 Dlag LdA Load On Current a0
LEA, teazured Leakage Current kil
InstantaneousCurent | Instantaneous Curent
tEL Elapzed Time
tE Time R emaining
EPAr Energy Meter Partial Counter 91
ER&DP Energy Meter Partial Counter decimal point position 92
Etat Energy Meter Total Counter 93
EtotDP Energy beter Total Counter decimal point position 94
OPERATING.VARIABLES - 18 parameters
Lewel Z (Enginest) P04 v, E1,06
10.5.1.3  Status
STATUS show conditions such as iTools - [COM1.ID001-P104 - Parameter Explorer, [OPERATING)] =3
alarm states and allow selections to BE fle Devee Explorer wiew Options Window el -8 x
n.
be made such as those generally B & & @ & I ® =X . 9 | @2 .
. . .. MNew File  Open File Load Save Print Add Remove Access Wizards Views Help
available in the Digital Inputs. _
arameter Explorer romotion vice Pangl ‘erminal Wiring atch/Recipe C Scope
Er ter Expl B Promotion ] Device Panel [ Terminal Wiring - $igh Watch/R ™ opc s
8 comt. mon1-p104 & - =
SETTINGS | VARIABLES | STATUS | USERCAL
| Name | Diescription | Address| Walug|
e Mode of the Loop 273 AUTO 0] 7]
b A AI5PSelect Remate Setpoint Enable 276 MO (0] =
A Bowce [ Fnd| |15 opg Active Selpoint Select 15 SP1(0) -
=23 OPERATIMG & 15t Timer Status 23 EMD (3] ~
(C1 SETTINGS & Atlin Autotune Enable 270 OFF (0] =
(7] ¥ARIABLES & Aokl Acknowledge all alams 274 MO (0] =
{7 sTATUS AL10ut Alarm 1 Output 294 OFF (0] =
(] USERCAL ALZ0ut Alarm 2 Qutput 295 amM (1] =
[ conF AL30ut Alarm 3 Output 296 OFF (0] =
(1 aConE LoaddlamOut Load Alarm Status 307 a
LeakdlarmOut Leak Alarm Skatus. 308
(L 1oEMT
o OverdlarmOut Orver Curment Alam Status 309 a
Diag LoopBreakslarm Loop Break 263 MO (0] =
SBrk Sensor Break 258 MO (0] =
InstStatus Instiument Status 79 4610
InstStatus2 Instrument Status 2 77 o
InverseStatus Inverted Alam Status 7 4611
Mewdlam M Alam Status 260 1
AlLatchStatus Alarm Latch Status 261 2080
A7 DigOPStatus Diigital Outputs Status 551 9
DiglPStatus Digital Inputs Status a7 i}
7 M Instiument Mode 199 1}
ErSt Energy Meter counters reset 95 MOME (0] =
DPERATING.STATUS - 23 parameters
Level 2 (Engineer) P104 v, E1.09 Scanning 56

10.5.1.4 User Calibration

Eile Dewvice Explorer Miew Options ‘Window Help

USERCAL allows high and low D B & B & By b X ® = . a | 2
offsets to be made SUCh as those Mew File  Open File Load Save Print Scan Add Remave Access ‘izards Views Helg|

ShOWn in the examp|e in SeCtiOn 4 8 B parameter Explorer [ Promation E Device Panel . Terminal Wiring &}1 WakchfRecipe M OPC Scope

WCOMI.IDUUI—PIU‘I
B <Urtitled 13
[ Description
== & ucal Uszer Calibration 533 HI[Z] =
3 Browse | O Find| & Cadi User Calibration Adjust 148 49002
=[] OPERATING & sdiustLowPoint Adjust Low Paint 563 -0.03
(13 sETTINGS & AdiustHighPaint Adjust High Paint 562 500.00
(20 VARIABLES & sdiustLowlifset Adjust Low Offset 561 503
[ 5TaTUS & AdiustHighO ffaet Adjust High Offset 560 -11.18
{3 USERCAL
w03 conF OPERATING.USERCAL - 6 parameters
(12 qcopE
{22 ENT
{1 Diag v
Level Z (Engineer ) P04 v, E1.06 CAdj - User Calibration Adjust
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10.5.2  Configuration List

All of the examples listed in previous sections can also be configured directly using the CONF list. Opening the

CONF list shows the P codes.

)

Access

In all cases press (if necessary) to put the controller into configuration level.

Some typical examples are given in below which configure the controller using the CONF list.

10.5.2.1
In this example the input sensor will be a Type N thermocouple.
Select 'CONF".

Example: To Configure the Sensor Input

1. In'P1" selectinput type N.TC from the drop down.
2. In'P2', selectthe number of decimal places for the display, NNN.N.

3. In'P3’, selectthe minimum range limit. For Type N thermocouple the range can be set between -200.0

and the High Scale Range Value .

4. In'P4’, selectthe maximum range limit. For Type N thermocouple the range can be set between 1300.0
and the Low Scale Range Value .

File Device Explorer Wiew Options window Help
a n o
&) B i = T | or x & K ., a . @
Mew File  Open File Load Save Prirk Add Remave ‘Wizards Views Help

BB Parameter Explorer ¥ Promotion [ Device Panel [ Terminal wiring £ watchiRecipe

ﬁ OPC Scope

‘COM1.ID001-F104

[#) P comi.Ip001-P104 =13 &
4
[ Hame | Description | Address| Value| ~
. &P Input Type and Range 30Mm M. TCIE) ~ 3
3 Browse | 9 Fing P Fe Decimal Paint Position 3002 ENKN (1) -
L] OPERATING & P2 Low Scale Range Yalue 9003 -200.00
£ conF & P4 High Scale Range Value 9004 1300.00
(3 qrore & F7 Control Qutput and Type 007 HP.CP 5] ~
(] 1DENT & Pa Coaling Algarithm Type 3008 LIM [0) ~
(3 Diag & P Output 1 Function 3011 COOL [2) =
& F1z Output 2 Function 9012 MOME (0] =
A& F3 Output 3 Function 9m3 MOME (0] =
& P14 Output 4 Function 904 AL2 (5] ~ 1
& P Alarm 1 Type 9021 HI[1) =
& P22 Alarm 1 Latching 9022 MOME (0] =
& P23 Alarm 1 Blocking 9023 MO (0) =
& P24 Alarm 2 Type 9024 Lo -
& P25 Alarm 2 Latching 9025 MOME (0] =
& P2 Alarm 2 Blocking 9026 MO0 -
& P27 Alarm 3 Type 9027 BMD (5] =
& P28 Alarm 3 Latching 9028 MOME (0] =
& P29 Alarm 3 Blacking 9029 MO 0] - v
=

Level 2 (Engineer)

P104 +, E1.04

Scanning 204
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10.5.2.2

Example: To Configure Outputs for Control

In this example the control type will be configured as PID heat and cool. The heat output will be on OP1 and the
cool output on OP2.

Select 'CONF'.

In'P7' select control type from the drop down to HP.CP - PID heat, PID cool

1
2. In'P8, selectthe cool algorithm.
3

In ‘P11, select Output 1 Function for Heat.

4. In'P12’, select Output 2 Function for Cool.

It is possible to select any of the four outputs OP1, OP2, OP3 or OP4 for control using P11. P12, P13 or P14
respectively.

File Dewice Explorer Wiew Options Window Help

. .

ca = & Sa
Mew File  ©Open File Load Save Print

op X

add Remove

R Parameter Explorer S Promotion  [BB] Device Panel [ Terminal Wiring éf} Watch/Recipe

#

‘8\
Wizards

H OPC Scope

& comi.oon1-r104 =
1
| Mame | Description | Address| Yalue| A
T . &R Input Type and Range 3001 M .TCH] = 7
3 Browse | ¢ Fing P P2 Decimal Poirt Position 9002 MHMN [1] =
L OPERATING Pl Low Scale Range Yalue 9003 -200.00
23 CONF & P4 High Scale Range Yalue 9004 1300.00
[ QronE e Control Output and Type 3007 HF.CF [5] =
(2 1DENT & Pa Cooling Algorithm Type 3008 LIM (0] =
[ Diag & P Output 1 Function 9011 HEAT [1] =
&Pz Output 2 Function am2 cooL ) -
& P3 Output 3 Function M3 MOME (0]
A P Output 4 Function 9014 ALZE] -
& P21 Alarm 1 Type 901 HI[11 =
&7 P22 Alarm 1 Latching 9022 MNOME (0] =
& P23 Alarm 1 Blocking 023 NHO -]
& P24 Alarm 2 Type 9024 Lo -
# P25 Alarm 2 Latching 9025 MNOME (0] =
& F2E Alarm 2 Blocking 9026 MO (0] =
&P P27 Alarm 3 Type 9027 BMD (5] -
& P28 Alarm 3 Latching 028 MNOME (0] =
& P2 Alarm 3 Blocking 9023 MO0 =
[
'COM1.IDO01-P104
Level 2 (Engineer) P104 v, E1.04 Scanning 228 P23 - Alarm 1 Blocking

In the above view Output 4 is configured to operate when High Alarm 2 is active.
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10.5.2.3  Example: To Configure Alarms
Alarms may be indication only, or they may be required to operate an output.
y y y may q p p
In this example AL1 will operate OP3, AL2 will operate OP4 and AL3 will be indication only.
Select 'CONF'.
1. In'P13" select AL1 from the drop down to activate OP3.
2. In'P14’, select AL2 from the drop down to activate OP4.
p
3. In'P21', selectthe AL1 alarm type. In this example HI.
yp p
4. In'P22', select the latching type. In this example AUTO.
5. In'P23’, selectthe blocking type. In this case no blocking (NO).
6. In'P24', selectthe AL2 alarm type. In this example LO.
7. In'P25', selectthe latching type. In this case NONE.
g typ
8. In'P26', selectthe blocking type. In this case no blocking (NO).
=13
File Device Explorer Wiew Options ‘Window Help
& = ] =1 L x #) L S &
Mew File  Open File Load Save Print Scan Add Remove Wizards Views Help
BR Parameter Explorer [ Promotion B Device Panel [ Terminal Wiring éa’ Watch/Recipe H OPC Scope
() §Pcomtmon1-pi04 £ COM1.ID001-P104 - Parameter Explorer (CONF) =13 ©
_W
MName Drescription Address Walue ~
7 &
. F1 Input Type and Range 001 M. TC[E) ~
4 Brawse | 9 Find & P2 Deecimal Prirt Position 9002 NNMLN 1] =
L1 oPERATING & F3 Low Scale Range Value 003 -200.00
25 CoNF & P4 High Scale Fange Y alus 3004 1:300.00
3 Qcobe ol Control Output and Type 007 HF.CF[5] =
(3 1DENT & PR Cooling Algorithm T ype 003 LIM [0] =
(3 Diag &1 Output 1 Function 9011 HEAT (1] =
P12 Olutput 2 Function a2 cooL (2) -
&
F13 Qlutput 3 Function 9013 ALT(3) ~
&
F14 Output 4 Function q014 ALZ[R] =
2 L
& FA Alam 1 Type 021 HI) -
ALz Alatrn 1 Latching 022 AUTO () =
& P23 Alarm 1 Blocking 023 NO(O -]
& Fz4 Alam 2 Type 5024 EE
o5 Alarm 2 Latching 3075 NONE (0] =
&
& FZ Alam 2 Blacking 026 NO ) -
& P Alarrn 3 Type 027 BMD [5) =
] Alarm 3 Latching 028 NONE (0] -
&
& Pz Alam 3 Blacking 025 NO[0) - v
[
‘COMT.ID00T-P104
Level 2 (Engineer) P104 v, E1.04
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10.5.24

The current configuration and parameter values can be stored in the controller using the Recovery Point Save
'rEcS’ and retrieved using the Recovery Point Load 'rEcL’. This can also be done directly in the controller (section
5.2.22) or through iTools as follows.

Select 'CONF’

Example: To Store and Retrieve Current Settings in the Controller

1. Select 'rEcS’ and 'SAVE' from the drop down list. The parameter shows BUSY followed by DONE. The
action is identical to that described in section 5.2.22.

File Device Explorer View Options ‘Window Help
&l ] i ] & Ba qr x (& TS e
Mew File  Open File Load Save Print: Scan Add Remave Wizards Wiews
B Parameter Explorer [ Promotion  [BF] Device Panel [ Terminal Wiring éa’ Watch/Recipe m OPC Scope
@COMI 10001 -P104 & P Break Alarms Output 9037 MOME (0] = L
& P4 Timer Canfiguration 9041 MOME (0] =
& PAl Diigital Input 1 Function 9051 MOMNE [40] =
& Paz Diigital Input 2 Function 052 MOME [40] =
& PR Communications Address 9061 1
- FE2 Communications Baud Fate 9062 9600(0) -
B &
=3 Browse | d Find & FE3 Commurications Parity 3063 NONE(0) -
=453 CONF ~ &7 PE4 Communications kaster Fetr 9064 HOME (0] =
APl & P71 F1 Pushbutton Functionality 071 A-bd [3] -
40Pz F P2 F2 Pushbutton Functionality 9072 TST (4]~
00 P3 & P73 Fage Pushbutton Functionali 073 ACAL1) -
alp4 & P4 Home Display Second Line 9074 STD (0] -
o & P Home Display Third Line Cor 9075 ar[1] -
<2 P8 & FiE Lew 2 Pagscode 3076 2
arit ol Conf Paszoode a7z 4
@ riz & P Energy Meter Source 9081 MOME (0] =
& Ecs Fecovery Paint Save 1 BLISY (8] ~
ars & Ecl Recavery Paint Load 9102 MNONE (0] ~
ar & PHAS Caliration Phase 5103 NONE (0] =
arz & PASC Feature Passcode 9106 i
arpaz P&s2 Feature Passcode 2 07 ER52
4 P23
I P24 v CONF - 57 parameters
w
E3]
COM1.ID001-P104
Level 2 (Engineer) F104 v, E1.04 PHAS - Calibration Phase

Note: Current configuration and parameter value settings can also be stored to file. This is explained in section
10.7 'Cloning’.

10.5.2.5  To Load Stored Settings in the Controller
Lgl
Press A%®% 1o put the controller into configuration mode

Open the CONF list

3. Select 'rEcl’ and 'LOAD’ from the drop down list. The parameter shows DONE when the download is
successful. The action is identical to that described in section 5.2.22

10.5.2.6
It is always possible to return to the settings which were originally loaded when the controller was first supplied.

1. Select rEcl’ and 'FACT' from the drop down list. The parameter shows DONE when the download is
successful. The action is identical to that described in section 5.2.22

To Return to Quick Start Configuration

To Return to Factory Settings

10.5.2.7
This requires cold start but be aware that this removes all previous configurations in the controller.

1. Select 'rEcL’ and 'COLD’ from the drop down list. The controller will show Set1 as described in section
4.1.1. The Quick Code configuration may be done in the controller itself or by selecting QCODE in iTools
and selecting the required parameter values from the drop down lists.
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10.5.3

In the ‘Diagram’ tab, the terminal wiring of the connected controller can be shown together with a list of hardware
functions available.

User Manual

Summary.

bross B Terminal Wiring
ress

ools |-_| |E| EI
File Device Wew Options ‘Window Help
&) B8 ca = & B r x & L G U
MNew File  Open File Load Save Print Scan Aadd Remave \Wizards Vigws
[EH Parameter Explorer  [S] Promation B Device Panel [l Terminal wiring Q ‘Watch/Recipe m OPC Scope
()8 com moo1-p104 COM1.1D001-P104 - Terminal Wiring Editor, =13
= =
Diiagram |Ann0tated Diagrarn || Summary|
3 Brawse @ Find
{3 OPERATING
(22 comr
21 qcone
(21 1DENT
(2 Diag
Module type: Outputl
10 Type: L.OF[2] +| Function: |HEAT 1] v
=
Level 2 (Fngineer) P104 w. E1.04 Click davan arrow tao list available views

Click on the terminal numbers to show the type of output fitted and its function. The function can be changed using
the drop down list. If no function is configured the small diagram showing connections on that output are removed.

A summary of the I/0O may be displayed using the ‘Summary’ tab.

Diagram = Annotated Diagram | Summary

This shows the 10 fitted together with its function. In the above example the hardware fitted in OP1 is a Logic

Output configured to control heating.

Module Type Ident / 10Type | Function

Input/Output 1 [IDENT.OP1Type] - LOP(2) [COMF.P11] - HEAT 1)
Output 2 [IDENT.OP2Type] - SSR(4) [COMF.P12] - COOL [2)
Logic Input B [IDENT.IPBType] - LIPM) [CONF.P52] - NOME (40)
Output 3 [IDENT.OP3Type] - RELY (1) [CONF.P13] - &L1(3)
Transmitter Power Supply

Power Supply _

Output A4, [IDENT.OP4Type] - RELY (1) [CONF.P14] - ALZ2(5)
Digital Comms [IDENT.CommsType] - R485(1)

CT Input [IDENT.CT Type] - CT.N (1)

Logic Input A, [IDENT.IPAType] - LIP(1) [CONF.P51] - NONE [40)
Sensor Input [CONF.P1] - N.TC[5)
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10.6  Configurations only available using iTools

There are some features which can only be configured using iTools. For example:

Piccolo Range

To 'Promote’ parameters so that they are available in Level 1 or Levels 1 and 2. They may also be made read only or
read/write in the chosen level.

To download Custom Inputs. In addition to the built in standard linearisation tables, custom tables can be
downloaded from files.

10.6.1 Example: To Promote Parameters
In this example the parameter ‘Alarm 1 Threshold' is to be added to the to the Level 1 list.

Note: the parameter will only be shown if it has been configured, i.e. in this example make sure that Alarm 1 Type #
none in ‘P’ code P21.

ﬂ Promotion

Select the parameter to be promoted in the ‘Promote’ tab - Alarm 1 Threshold.
In the ‘Level’ drop down box select Level1 + 2.

Press

wnh =

In the ‘Level 1 Access’ drop down box select Read/Write or Read Only as required.

5. Press ﬂ ‘Update Device Flash Memory’ (Ctrl+F) button to download to the controller.

File Device Promotion Wiew Options Window Help
-] ch = & S op x * S R
Mew File  Open File Load Save Print Scan Add Remove Wizards Wiews Help
R Parameter Explorer B Promotion ﬁ Device Panel . Terminal Wiring &a’ ‘Watch/Recipe H OPC Scope
(#) §comt.ipon1 104 & COM1.ID001-P104 - Flash Memory Editor
Fromote |
3 Browse @ Find Mo. | Parameter |Descripti0n |Leve| |LeveI1Access ~
&) 12 |OPERATING.SETTINGS.SP2 Setpaint 2 Level1+2 Read write 0
OPERATING 13 | OPERATING. STATUS. SPSL Active Setpoint Select Level 2 Read/wite
{3 conF 14 | OPERATING.SETTINGS.SPrr Setpoint Rate Limit Value Level 2 Read/wiite E
& qcopE [15 0 Level1 +2
(22 1DENT 16 | OPERATING.SETTINGS.ALTH Alarm 1 Hysteresis Level 2 Fieadwrite
(] Diag 17 |OPERATING.SETTINGS.ALZ Alarm 2 Threshold Level 2 Read write
18 |OPERATING.SETTINGS.ALZH Alarm 2 Hysteresis Level 2 Read write
19 |OPERATING.SETTINGS.AL3 Alarm 3 Threshold Level 2 Read write
2N I NPFRATIMNG SFTTINGS &l 3IH dlarm A Husterasis | el 2 Read it ¥
< >
Parameter Promotion
Parameter: Level: Level 1 Access:
| |Leve\1 +2 v| ‘Head.-"\:\frite
< | &
£
‘COMTID001-P104
Level 2 (Engineet) P104 v, E1.04 Save device parameters to file

AL1 will now appear in the Level 1 list as well as the Level 2 list and will be read/write according to the selection in

the above example.

Repeat for additional parameters.
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10.6.2

~u

e

1. Press Load

To Load A Special Linearisation Table

2. Selectthe linearisation table to be loaded from files with the extension .mtb. Linearisation files for different
sensor types are supplied with iTools and may be found in Program Files — Eurotherm — iTools —

Linearisations

— Thermocouple etc.

3. Double click or press Open to download the selected curve

File Device Wew Options Window Help
a as
-] ch = & S qr x # {5 SIS N E .
Mew File  Open File Load Save Print Scan Add Remove ‘Wizards Wiews Help

ER Parameter Explorer B Promotion ﬁ Device Panel . Terminal \Wiring &a’ WatchfRecipe

(#) &P com1.IDo01-P104

3 Browse @ Find

-] OPERATING

r

My Recent
Documents

COMT.ID007-P104

ty Documents

ﬂ OPC Scope

Load COM1.1D001-P104 From File

Look in: | (= Themocouple

v| QT m-

£O01 - Fe-Culi - bype: Lmtb

£002 - Fe-Culi - type Lamth

EOE3 - MICE-Ni - bype K.mtb

£004 - Cu-Culi - bype T.mth

£OOS - PE-PERA13pc) - bvpe Romith
6 - Pt-PERA(10pc) S.mtb
£007 - PERh(Spc)-PERAE20pC). mith
t00E - PtRAB{EpCc)-PERA{30pC) - bype B.mth
£009 - W-WRet26pc) - Engelhard.mtb
tEIll - WRe(Spc)-WRe(26pc) - Engelhard mtb
ED12 - MiCr-Culi - bype E.mtb

t1Ze_spec.mtb

£O17 - PE-PERKE 10pC).mth

£023 - PERh{10pc)-PtRh{40pc).mth

t024 - WRe(Spo)-WRe(26pc) - Hoskins tvpe Comith

£D25 - PERh{20pc)-PERRi40pc), mt
t25ena.mtb

£025 - Platinel ILmth

EO29 - W-WRe{26pc) - Hoskins. i
=03t - cu-Cumdi - type Umth
£033 - MiCof0,Spc)-MiMo(18pc).m
£O34 - MoRe(Spe)-MoRe(41pc).mi
EO3S - WRel 3pc)-WRe(25pc) - by)
£036 - Pallaplat.mtb

£038 - WRe(Spc)-WRe(26pc) - Bo
EQ40 - WRe( 3pc)-WRe(25pc).mtb
EO4H - W-WRet2epc).mth

£045 - Microsil-Misil - type M.mth

Level 2 (Engineer) F104 v, E1.04 M'l'J CDmPUtEI ¥ T | >
Q File name: (t006 - PLPR R Opc) - type 5.mtb v| Open
Fdy Metwiork, Fileg of type: | Custom Linearization Files [ mtb) w | [ Cancel ]
4. Inthis example a Pt-PTRh(10%) thermocouple has been loaded into the controller.
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10.7  Cloning

The cloning feature allows the configuration and parameter settings of one instrument to be copied into another.
Alternatively a configuration may be saved to file and this used to download to connected instruments. The feature
allows new instruments to be rapidly set up using a known reference source or standard instrument. Every
parameter and parameter value is downloaded to the new instrument which means that if the new instrument is
used as a replacement it will contain exactly the same information as the original. Cloning is generally only possible
if the following applies:

e  The target instrument has the same hardware configuration as the source instrument

e  The target instrument firmware (i.e. Software built into the instrument) is the same as or a later version than that
of the source instrument. The instrument firmware version is displayed on the instrument when power is
applied.

e  Generally, cloning will copy all operational, engineering and configuration parameters that are writable. The
communications address is not copied.

Every effort has been made to ensure that the information contained within the clone files is a replica of that
configured in the instrument. It is the users responsibility to ensure that the information cloned from one instrument
to another is correct for the process to be controlled, and that all parameters are correctly replicated into the target
instrument.

Below is a brief description of how to use this feature. Further details are available in the iTools Manual.

10.7.1  Save to File

The configuration of the controller made in the previous sections may be saved as a clone file. This file can then be
used to download the configuration to further instruments.

From the File menu use ‘Save to File’ or use the ‘Save’ button on the Toolbar.

10.7.2 To Clone a New Controller
Connect the new controller to iTools and Scan to find this instrument as described at the beginning of this chapter.

From the File menu select ‘Load Values From File’ or select ‘Load’ from the toolbar. Choose the required file and
follow the instruction. The configuration of the original controller will now be transferred to the new controller.

10.7.3 Clone Error

A Message Log is produced during the cloning process. The log may show a message such as ‘Cloning of device
completed with 1 error’. This can be caused by writing a parameter using iTools which is outside of the resolution
of a parameter. For example, the parameter Filter Time Constant is stored in the controller to one decimal place
(1.6 seconds by default). If it is entered as an IEEE float value, using iTools, as, say, 1.66 it will be rounded up in the
controller to 1.7 seconds. Under these circumstances it is possible that a Clone Error can occur because iTools
expects a value of 1.66 and the instrument contains 1.7. Values should, therefore, be entered, when using iTools,
within the resolution of the parameter.

This cannot happen from values entered via the front panel but only if entered over communications.

114 Part No HA031260 Issue 7  April -15



Piccolo Range

User Manual

11.

Appendix A Factory Default Settings

The following factory default settings are loaded if the controller is ordered pre-configured to order code 'F’ -
section 1.5.1. These settings are also loaded if Factory Default Data is selected in the Quick Codes - section 4.1.2.

11.1 Factory Default Configuration
P Code Parameter Description Default P Code Parameter Description Default
Pi Input type JEC P35 Sensor break alarm type on
Pe Decimal point position nnnn P36 Sensor break safe output power i
P3 Low scale range 4o P37 Sensor break alarms output nonE
P4 High scale range 4ooo P4 Timer type nonE
P5 Linear input low mV a0 P42 Timer resolution Hour
PB Linear input high mV Boo P43 Timer end type ofF
P Control type HP
PB Cooling algorithm Lin PS5 Logic 1 input function nonE
Pit Output 1 HERE P52 Logic 2 input function nonE
P Output 2 nonE Pb Digital Comms address {
P i3 Output 3 nonE PEC Digital Comms baud rate 9600
P~ Output 4 ALE PB3 Digital Comms parity nonE
P {5 DC output range Y-20mA PB4 Digital Comms master/slave nonE
P 6 Retransmission scale low value 08
P Retransmission scale high value 4ooo Pt F1 pushbutton functionality R-m
Pe i Alarm 1 type nonE P2 F2 pushbutton functionality ESE
Pee Alarm 1 latching nonE P13 Page pushbutton functionality RCAL
P23 Alarm 1 blocking no P4 Content of second line display Skd
PeH Alarm 2 type Hi P75 Content of third line display oP
P25 Alarm 2 latching nonE PG Level 2 passcode c
P2k Alarm 2 blocking no P Configuration level passcode Y
P21 Alarm 3 type nonE
Pca Alarm 3 latching nonE PE Energy meter source nonE
P23 Alarm 3 blocking no PB2 Energy meter nominal load HH
P31 Current transformer source nonE power
P3c Current transformer range 000 rEcS Recovery point save nonE
P33 Current transformer alarm latching nonE rEcl Recovery point load nonE
P34 Loop break alarm time ofF PHAS Calibration phase nonE
11.2  Factory Default Parameter Settings
Mnemonic Parameter Description Default Mnemonic | Parameter Description Default
R-T Loop Mode. Auto Mr Manual Reset 0.0
ESE Timer Status Reset r2h Relative Secondary (Cool) Gain 1.0
ErSE Energy Counter Reset None H45 Primary Output Hysteresis 1.0
Uni kb Display Units °c HYS[ Secondary Output Hysteresis 1.0
SPLo Setpoint Low Limit. 0.0 dbnd Dead Band Off
SPH Setpoint High Limit. 400.0 {PLS Output 1 Minimum Pulse Time | 5.0
GP Setpoint 1. 0.0 cPLS Output 2 Minimum Pulse Time 5.0
SP2 Setpoint 2 0.0 JPLS Output 3 Minimum Pulse Time 5.0
SPSL Setpoint Select SP1 HYPLS Output 4 Minimum Pulse Time 5.0
SPrr Setpoint Rate Limit. Off ofF5 PV Offset 0.0
AL ! Alarm 1 Setpoint 0.0 FiLE PV Input Filter Time. Off
AL H Alarm 1 Hysteresis 1.0 oPlo Output Low Limit 0.0
ALg Alarm 2 Setpoint 0.0 oPH Output High Limit 100.0
ALZH Alarm 2 Hysteresis 1.0 LdAL Load Current Alarm Threshold Off
AL3 Alarm 3 Setpoint 0.0 LEAL Leakage Current Alarm Off
Threshold
AL3H Alarm 3 Hysteresis 1.0 He AL Overcurrent Alarm Threshold Off
REUn Auto-Tune Enable. Off bdur Set Timer Duration 0
Pb Proportional Band. 20.0 EEHr Timer Start Threshold Off
kb Integral Time 360.0 G55FP Soft Start Setpoint. 0.0
kd Derivative Time 60.0 55oP Soft Start Output Power Limit. 0.0
cbH Cutback High Auto
chlo Cutback Low Auto
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12. Appendix B TECHNICAL SPECIFICATION

General

Environmental performance

Temperature
limits

Humidity limits

Panel sealing
Shock
Vibration
Altitude
Atmospheres

Operation: 0 to 55°C (32 to 131°F),
Storage: -20 to 70°C (-4 to 158°F)

Operation: RH: 0 to 0% non-
condensing

Storage: RH: 5 to 90% non-condensing
IP66, NEMA Type 12

10 x 159 pulses

2g peak, 10 to 150Hz

<2000 metres

Not suitable for use in explosive or
corrosive atmospheres.

Electromagnetic compatibility (EMC)

Emissions and
immunity

Electrical safety
(BSEN61010)

Installation
category Il

Pollution degree 2

Physical
Panel mounting
Weight grams

Panel cut-out
dimensions mm

Panel depth

Operator interface
Type

Main PV display
Secondary display
Third display
Status beacons

EN61326-1 Suitable for domestic,
commercial and light industrial as well as
heavy industrial environments. (Class B
emissions, Industrial Environment
immunity.

Low voltage versions are suitable for
industrial environments only.

Installation category II; Pollution degree
2

The rated impulse voltage for equipment
on nominal 230V supply is 2500V
Normally only non conductive pollution
occurs. Occasionally, however, a
temporary conductivity caused by
condensation shall be expected.

P116 P108 P104
1/16 DIN 1/8 DIN 1/4 DIN
250 350 420

45 x 45 45 x 92 92 x 92
All 90 mm

LED

4 digits green
4 digits amber
4 digits amber
Units, outputs, alarms, active setpoint

Transmitter PSU (not P116)

Isolation 264Vac double insulated

Output Voltage 24Vdc, >28mA, <33mA

Communications: serial communications option

Protocol Modbus RTU slave
Modbus RTU Master broadcast (1
parameter)

Isolation 264Vac double insulated

Transmission standard EIA485 2-wire

Process Variable Input
Calibration accuracy ~ <+0.25% of reading +1LSD m

Sample rate 4Hz (250mS)

Isolation 264Vac double insulated from the
PSU and communications

Resolution (pV) < 0.5pV with a 1.6 second filter

Resolution (effective ~ >17 bits
bits)

Linearisation accuracy <0.1% of reading

Drift with temperature <50ppm (typical) <100ppm (worst
case)

Common mode 48 - 62 Hz, >120dB
rejection

Series mode rejection 48 - 62 Hz,> 93dB

Input impedance 100MQ

Cold junction >30 to 1 rejection of ambient
compensation temperature

Cold junction <+1°C at 25°C ambient
accuracy

Linear (process) input  -10 to 80mV, 0 to 10V with
range 100KQ/806Q external potential
divider module

Thermocouple Types K, J,N,R, S, B, L, T, C, custom
download ?

Power requirements Resistance 3-wire, Pt100 DIN43760

P116 100 to 230Vac, +/-15% thermometer Type
48 to 62Hz, max 6W
24Vac, -15%, +10% Bulb current 0.2mA
24Vd6°\:N’1 5%, +20%, +5% ripple voltage, Lead compensation No error for 22 ohms in all 3 leads
max

P108 and P104 100 to 230Vac, +/-15% Input filter Off to 59.9 seconds
48 to 62Hz, max 9W . .
24Vac, -15%, +10% Zero offset isnereadjustable over the full display
24Vdc, -15%, +20%, +5% ripple voltage, 9
max YW User calibration 2-point gain & offset

Approvals Notes
CE, cUL listed (file E57766) (1) Calibration accuracy quoted over full ambient operating
Suitable for use in Nadcap and range and for all input linearisation types.
AMS2750D appll'catlo'ns under'S'ystems (2) Contact Eurotherm for details of availability of custom
Accuracy Test calibration conditions. downloads for alternative sensors
EN14597TR Approval Registration '
number TR1235.
Other standards pending.
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OPA4 relay Software features
Type Form C (changeover) Control
Rating Min: 100mA @ 12Vdc. Number of loops 1

Max: 2A @ 264Vac resistive Loop update 250mS
Functions Control, alarms or events Control types PID, ON/OFF,

Cooling types Linear, fan, oil, water

Current Transformer Input Modes Auto, manual, standby (Off).
Input 0 to 50mA rms 48/62Hz, 10Q2 burden resistor Overshoot High, low
current fitted inside the module inhibition
Calibration  <1% of reading (typical)
accuracy <4% of reading (worst case) Alarms
Isolation By using external CT Number 3
Input <20Q Type Absolute high and low, deviation high,
impedance low or band
Scale 10, 25, 50 or 100Amps Latching Auto or manual latching, non-latching,
Functions Partial load failure, SSR fault event only

Digital input (DigIn 1 and 2, 2 not in P116)

Contact Contact open >600Q Contact closed <300Q
Input <13mA

current

Isolation None from PV or system

264Vac double insulated from PSU and
communications

Functions Include alarm acknowledge, SP2 select,
manual, keylock, timer functions, standby
select, RSP select

Logic Output Channels

Rating On/High 12Vdc at <44mA
Off/Low <300mV at 1T00uA
Isolation None from PV or system

264Vac double insulated from PSU and
communications

Output assignment  Up to three conditions can be assigned
to one output

Other Status Outputs

Functions Including sensor break, timer status,
loop break, heater diagnostics

Timer

Modes Dwell when SP reached.
Delayed control action

Soft start limits power below PV
threshold

Current monitor

Partial load failure, over current, SSR
short circuit, SSR open circuit

Alarm types

Indication type Flashing beacon

Functions Control, alarms or events
Special features

Relay Output Channels Features Energy monitoring, Recovery point
Type Form A (normally open)
Rating Min: 12V, 100mA dc Max: 2A, 264Vac resistive
Functions Control, alarms or events
Triac Output Channels
Rating 0.75A rms 30 to 264V rms (resistive load)
Isolation 264Vac double insulated
Functions Control, alarms or events
Analogue Output Channels ®) (oP2P116 only)
Rating 0-20mA into <500Q
Accuracy + (<1% of reading + <100pA)
Resolution  13.5 bits
Isolation 264Vac double insulated from PSU and

communications.
Functions Control, retransmission
Analogue Output Channels ®) (OP3 P108 and P104 only)
Rating 0-20mA into <500Q
Accuracy +(<0.25% of reading + <50pA)
Resolution  13.5 bits
Isolation 264Vac double insulated
Functions Control, retransmission
Note (3) Voltage output can be achieved by external
adaptor.
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13. Index

Alarms
Autotune error
Calibration error.
EEPROM error.....
Invalid input type...
Leakage current alarm..
Load current alarm........
Non-vol memory error-..
Output changed.....
Overcurrent alarm ..

Alarms:.. 30, 31, 33, 34,
66, 67,68,69,70,71, 99

Ambienttemperature.........cocooveiieeicccneeens

Analogue......cccc....

Auto mode..

Cleaning...

ClONING cortiire e

COld STAM .

Conductive pollution

Configuration...... 8,9,21,32,42,43,59,78, 94 96 107,115
Control Action.

Control TYPe ..ot
Cooling Type.....

Forced air .

CT input

Current transformer.........coooeeveveeceeeeeeeeeeeeeeeeene 15,52,92
DC.voveeeeeee, ..13,14,43,50, 115
DC OULP UL ettt 13, 14,50
Decimal Places........cc.ooveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 45, 97
Delayed SWitch on ... 38, 40, 54
Diagnostic MOde....c.ccueuiieiririririr e 21,24
Diagnostic Alarms..........cooiiuiiiiiiniiiin e 31
Digital communications... ...16,43,56,79, 80, 81
Digital INPUL c..cecvveiereiicriccrcceee 8,9,15,55, 63,80, 101

Digital inputs

Acknowledge alarm

Keylock.....ccccuu.e.
Select Manual......cocoovoiieieiceeeee e ,
Setpoint select .55,58, 115
SEANADY 1. 55
Timer hold ... ..39,55
THMEE TESET ittt 55
Timer run ..... 47,48, 49,50, 55
Timer run/reset... ...39,55
DiMENSIONS ittt 5
DWell o 35, 38 39,54, 99
EIAABS ..o 16,56, 63,78, 85

Electromagnetic compatibility ..
Electrostatic

GroUNAING .ot 20
High Range Limit ... 33,45,97
HUMIAILY coeiee e 6,18
Input...... 12, 15, 43, 44, 45, 55, 63, 86, 87, 88, 89, 90, 96, 102
INPUL FIIEET .o 35
Input Type

Level 1 Parameters
Alarm acknowledge
Current setpoint. ...............
Energy counter partial value ... 25
Energy counter total value
Output power
Setpoint 1 value .
Setpoint 2 value .
Status of timer
Time elapsed. .......c..ccccovniennne
Time remaining. ........cccccccceeee

Level 2 Parameters
Alarm 1 Hysteresis
Alarm 1 Setpoint....
Alarm 2 Hysteresis.
Alarm 2 Setpoint....
Alarm 3 Hysteresis
Alarm 3 Setpoint
Alarm Acknowledge..
Auto-Tune Enable..
Calibration Adjust
Current setpoint
Cutback High ..
Cutback Low

26,34, 109

Dead Band.......

Derivative Time...

Display Units

Energy Counter Partial Value..

Energy Counter RESet.......ccccuiiiiiiiiiiiiiic s 33
Energy Counter Total Value .25, 33, 35,37,59, 60
INtegral TIME ....cciieiicrrce e 34,65,75
Leak Current......cccoevecveeeeeneenens .26, 28, 35,53

.26, 28, 35,53
26,28, 35,53
....26,28,35,53,83, 115

Leakage Current Alarm Threshold
Load Current
Load Current Alarm Threshold...
Loop Mode. ..o

Manual Reset
Output 1 Minimum Pulse Time...
Output 2 Minimum Pulse Time
Output 3 Minimum Pulse Time...
Output 4 Minimum Pulse Time...

Output High Limit........c.c..... .35,48, 49,70
Output Low Limit ....35,48,49,70
Output power........ccccceuue , 35,48, 49, 57,59
Overcurrent Alarm Threshold..........ccocceivviiiiciec 26,28, 35
Primary Output Hysteresis..........ccooeviinniiiiceeiceeceean

Proportional Band
PV Input Filter Time
PV Offset....ccceviuvrcecnnee
Relative Secondary (Cool) Gain..
Secondary Output Hysteresis
Set Timer Duration ....
Setpoint 1 ............

Setpoint 2 ....
Setpoint High Limit
Setpoint Low Limit.
Setpoint Rate Limit

Setpoint Select...........

Soft Start Output Power Limit.

SOft Start SEtPOINt.....cceeirrricicrecseereeee s 35,41, 54
Time Elapsed....... ,39,40,41,59
Time Remaining..... 25 35 39,40, 41, 59
Timer Start Threshold ... 35, 39,40, 41

Timer Status

User Calibration
Linear
Load CUIMeNt. oo
LOGIC ot
Low Range Limit
Manual .........ccccooevenvennnnnn.
Manual mode

Modbus .

Mounting

Off MOde.......coooiiiiiieccee e
Input/Output.
Installation. 5761819, 20 8rder COdE e
Integral 34 65 115 VEICUITENT Lo

L e OVer-temMPErature.......ccceeeueueieeieeeeeenesseeee e 20
Internet Site P Codes
UK 6, 78, 81,94 p |

Isolation Boundaries.........cccceevieieiieieicieiceeeeeeee 11 pz:eel retammgcllps '''''''''''''''''''''''''''''''''''''''''''''''''''' 6
LatChing @arS.....c.ciiiiiiieieieieieieiee e 6 PR EREITY B e
T e 28 35,83, 115 Easscodels ............................................................................ 59, ;73
LeVel 1. 24, 25,36, 112 EISOMMET s
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POIULION ..ttt 19 SPPACING ceeeei et
Power Supply..... ..11,15 Start up ...
ProteCtive COVEN...viiiiiiiiciceeeeeeeee e 6 Terminal......
Quick Configuration . ...5, 21,23, 61 Terminals........
Quick Start Code.........ccoovveiveieieieeee e 8,21,22,23 Thermocouple ...
Recovery POiNt......ccveeirerecee s 61,96,110 Type b —b.tc....
Relay ...ccieeiicciiiine 10, 13,14, 34,47, 48, 49, 50, 63 Type C-Ci.tc...
Reset...... 25,27,33,37,38,51,52, 54,55, 102 Iypei—th----
RESISTOT w.vvvvvovoooveeeeeeeeeeeeeeeesosoeeeeeeee e 5,12,14,15, 44 Tﬁ e
Retransmission .. ..2,43,50,57,63,79,96 Type n —n.fc....
RSABS .vvvveeeeeeeeeeesesesessssssssssssessssssssssesssesssssssessssesneeees 16, 56, 63, 78 Typer—ric....
=3 1 T 12, 44, 86, 87, 90 Type S—Sic..
RUN i 38,40, 47,48, 49,50, 55, 63 Typet-ttc...
Transmitter.....

TriaC..cocoeue.. ..10,13, 48, 63, 85
SENSOF INPUL..ceooieeieeiii s 12,97,107 Tuning .......c........ ..3,34,69,71,74,75
SEPOINT 'SP’ ..o 25 User calibration .... ... 36
Sleeve........... WiT@ SIZES .vinieiieieieiiieieieete ettt enens 11
snubber... WiriNg coveeeen... ..10,17,19, 81
SOFE SEATt e ZENET DAITIEIS ..ottt 12
Part No HA031260 Issue 7  April -15 119






International sales and support

Eurotherm:

Contact Information

Eurotherm Head Office
Faraday Close,
Durrington,

Worthing, West Sussex,
BN13 3PL

Sales Enquiries
T +44(01903) 695888
F 0845 130 9936

General Enquiries
T +44(01903) 268500
F 0845 265982

ERO Electronic

Via XXIV Maggio, 2
22070 Guanzate (CO)
ltaly

Sales Enquiries
sales@eroelectronic.com

General Enquiries
T+39031975111
F+39031977512

Worldwide Offices

www.eurotherm.com/global

www.eurotherm.com
www.eroelectronic.com

Scan for local contacts

Represented by:

©Copyright Invensys Eurotherm Limited 2015

Invensys, Eurotherm, the Eurotherm logo, Chessell, EurothermSuite, Mini8, Eycon, Eyris, EPower, EPack nanodac, piccolo, versadac,
optivis, Foxboro, and Wonderware are trademarks of Invensys plc, its subsidiaries and affiliates. All other brands may be trademarks
of their respective owners.

All rights are strictly reserved. No part of this document may be reproduced, modified or transmitted in any form by any means,
neither may it be stored in a retrieval system other than for the purpose to act as an aid in operating the equipment to which the
document relates, without the prior written permission of Invensys Eurotherm Limited.

Eurotherm Limited pursues a policy of continuous development and product improvement. The specifications in this document may )
therefore be changed without notice. The information in this document is given in good faith, but is intended for guidance only.

Eurotherm Limited will accept no responsibility for any losses arising from errors in this document.

HA031260/7 (CN32942) Piccolo User Manual


http://www.eurotherm.com/global

	1.  Installation and Basic Operation
	1.1 What Instrument Do I Have?
	1.2 Unpacking Your Controller
	1.3 Dimensions
	1.4  Step 1:  Installation
	1.4.1 Panel Mounting the Controller
	1.4.2 Panel Cut Out Sizes
	1.4.3 Recommended minimum spacing of controllers
	1.4.4 To Remove the Controller from its Sleeve

	1.5  Order Code
	1.5.1 Hardware
	1.5.2  Configuration Code


	2.  Step 2:  Wiring
	2.1 Terminal Layout P116 Controller
	2.2 Terminal Layout P108 and P104 Controllers
	Isolation Boundaries
	2.3 Wire Sizes
	2.4 Controller Power Supply
	2.4.1 High Voltage Power Supply
	2.4.2 Low Voltage Power Supply

	2.5  Sensor Input (Measuring Input)
	2.5.1 Thermocouple Input
	2.5.2 RTD Input
	2.5.3 Linear Input (mA or mV)
	2.5.4 Linear Input (Volts)
	2.5.5 Two-Wire Transmitter Inputs

	2.6  Output 1
	2.6.1 Relay Output (Form A, normally open)
	2.6.2 Logic (SSR drive) Output

	2.7 Output 2
	2.7.1 Relay Output (Form A, normally open)
	2.7.2 DC Output  (P116 only)
	2.7.3 Triac Output
	2.7.4 Logic (SSR drive) Output

	2.8  Output 3
	2.8.1 Relay Output (Form A, normally open)
	2.8.2 DC Output

	2.9 Output 4 (AA Relay)
	2.10 General Note About Relays and Inductive Loads
	2.11 Digital Inputs DI1 & DI2
	2.12 Current Transformer
	2.13 Transmitter Power Supply
	2.14  Digital Communications
	2.15  Wiring Examples
	2.15.1 Heat/Cool Controller
	2.15.2 CT Wiring Diagram


	3.  Safety and EMC Information
	3.1  Installation Safety Requirements

	4.  Switch On
	4.1 New Unconfigured Controller
	4.1.1 Quick Configuration Code
	4.1.2 To Load the Factory Default Data
	4.1.3  Quick Code Tables
	4.1.4  Alarm Allocation using the Quick Code
	4.1.5 To Re-Enter Quick Code mode
	4.1.6 Summary of Start-up Displays
	4.1.7  Subsequent Start-ups

	4.2 Front Panel Layout
	4.2.1  To Set The Target Temperature (Setpoint ‘SP’).

	4.3 Level 1 Operator Parameters
	4.4  Alarms
	4.4.1 To Set Alarm Setpoints
	4.4.2 Alarm Indication
	4.4.3 To Acknowledge an Alarm
	4.4.4 Alarm Latching
	4.4.5 Blocking Alarms
	4.4.6 Alarm Hysteresis
	4.4.7 Sensor Break Alarm,  Sbr
	4.4.8 Sensor Break Safe Output Demand
	4.4.9 Loop Break Alarm,  L.br
	4.4.10 Current (CT) Alarms
	4.4.11  EEPROM Write Frequency Warning,  E2.Fr
	4.4.12 Remote Setpoint Fail,  rEm.F

	4.5  Alarms Advanced
	4.5.1 Behaviour of Alarms after a Power Cycle
	4.5.2 Example 1
	4.5.3 Example 2
	4.5.4 Example 3
	4.5.5 Diagnostic Alarms
	4.5.6 Out of Range Indication

	4.6 Other Levels of Operation
	4.7 Level 2 Operation
	4.7.1 To Select Level 2
	4.7.2 Operator Level 2 Parameters

	4.8 User Calibration
	4.9 To Return to Level 1
	4.10 Auto, Manual and Off Mode
	4.10.1 To Select Auto, Manual or Off Mode

	4.11 Estimated Energy Usage
	4.12 Timer Operation
	4.12.1 Dwell Timer
	4.12.1.1 Example: To Configure and Operate a Dwell Timer
	4.12.1.2 Example: To Configure Timer Digital Outputs
	4.12.1.3 Example: To Configure Timer Digital Inputs

	4.12.2 Delayed Switch on Timer
	4.12.2.1 Example: To Configure and Set up a Delayed Switch on Timer

	4.12.3 Soft Start Timer
	4.12.3.1 Example: To Configure and Set up a Soft Start Timer



	5. Configuration Level
	5.1 To Select Configuration Level
	5.2  Configuration Level Parameters
	5.2.1 Summary of ‘P’ Codes
	5.2.2  Analogue Input
	5.2.3  Input Ranges and Limits
	5.2.4 Control
	5.2.5 Output 1
	5.2.6  Output 2
	5.2.7 Output 3
	5.2.8  Output 4
	5.2.9 DC Output Range
	5.2.10 Setpoint Retransmission Range
	5.2.11  Alarms
	5.2.12 Current Transformer
	5.2.13 Loop Break Alarm
	5.2.14  Sensor Break, Loop Break and Current (CT) Alarms
	5.2.14.1 Sensor Break Impedance

	5.2.15  Timer
	5.2.16  Digital (Contact) Inputs
	5.2.17 Digital Communications
	5.2.17.1  Broadcast Communications

	5.2.18 Pushbutton Functionality
	5.2.19 Display Functionality
	5.2.20 Passcodes
	5.2.21   Energy Meter Source
	5.2.22   Recovery Point
	5.2.22.1 Recovery Point Save
	5.2.22.2 Recovery Point Load



	6.  Controller Block Diagram
	6.1 Input/Output

	7. Control
	7.1 Types of Control
	7.1.1 On/Off Control
	7.1.2 PID Control
	7.1.3 Proportional Band  ‘PB’
	7.1.4 Integral Term  ‘Ti’
	7.1.5  Derivative Term  ‘TD’
	7.1.6 Cooling Algorithm
	7.1.7 Relative Secondary (Cool) Gain  ‘r2G’
	7.1.8  High and Low Cutback  ‘Cb.Hi’ and ‘Cb.Lo’
	7.1.9 Manual Reset  ‘Nr’
	7.1.10 Loop Break

	7.2 Tuning
	7.2.1 Loop Response
	7.2.2 Initial Settings
	7.2.3  Automatic Tuning
	7.2.4 To Start Auto Tune
	7.2.5 Auto Tune from Below SP – Heat/Cool
	7.2.6  Auto Tune From Below SP – Heat Only
	7.2.7 Auto Tune at Setpoint – Heat/Cool
	7.2.8 Manual Tuning
	7.2.9 Manually Setting Relative Cool Gain
	7.2.10  Manually Setting the Cutback Values
	7.2.11 Effect of Control Action, Hysteresis and Deadband


	8. Digital Communications
	8.1 Configuration Port
	8.2 EIA485 Field Communications Port
	8.3  Master/Slave (Broadcast) Communications
	8.4  EEPROM Write Cycles
	8.5  Broadcast Master Communications Connections
	8.5.1 Wiring

	8.6 DATA ENCODING
	8.7 Parameter Modbus Addresses

	9.  Calibration
	9.1 To Check Input Calibration
	9.1.1 Precautions
	9.1.2 To Check mV Input Calibration
	9.1.3  To Check Thermocouple Input Calibration
	9.1.4 To Check RTD Input Calibration

	9.2  Input Calibration
	9.2.1 To Calibrate mV Input
	9.2.2  To Calibrate Thermocouple Input
	9.2.3  To Calibrate RTD Input
	9.2.4  To Calibrate mA Outputs
	9.2.5  CT Calibration
	9.2.6  To Return to Factory Calibration

	9.3 Calibration Parameters

	10.  Configuration Using iTools
	10.1 Loading an IDM
	10.1.1 Using the H Communications Port

	10.2 Connecting a PC to the Controller
	10.2.1 Configuration Clip

	10.3  Starting iTools
	10.4  Configuration using the Wizard
	10.4.1  Sensor Input
	10.4.2  Setpoints
	10.4.3 Control
	10.4.4  Alarms
	10.4.5 Timer
	10.4.5.1 Dwell Timer
	10.4.5.2  Delay Timer
	10.4.5.3 Soft Start Timer

	10.4.6  Outputs
	10.4.7 Digital Inputs
	10.4.8 Current Transformer Input
	10.4.9 Energy
	10.4.10  Digital Communications
	10.4.11 Pushbutton and Display Functionality
	10.4.12 Promote
	10.4.13 Example:  Summary

	10.5 The ‘Browse’ List
	10.5.1 Operating List
	10.5.1.1 Settings
	10.5.1.2  Variables
	10.5.1.3 Status
	10.5.1.4 User Calibration

	10.5.2  Configuration List
	10.5.2.1 Example:  To Configure the Sensor Input
	10.5.2.2  Example:  To Configure Outputs for Control
	10.5.2.3  Example:  To Configure Alarms
	10.5.2.4  Example:  To Store and Retrieve Current Settings in the Controller
	10.5.2.5 To Load Stored Settings in the Controller
	10.5.2.6 To Return to Factory Settings
	10.5.2.7 To Return to Quick Start Configuration

	10.5.3  Summary.

	10.6  Configurations only available using iTools
	10.6.1 Example:  To Promote Parameters
	10.6.2  To Load A Special Linearisation Table

	10.7  Cloning
	10.7.1 Save to File
	10.7.2 To Clone a New Controller
	10.7.3 Clone Error


	11.  Appendix A   Factory Default Settings
	11.1 Factory Default Configuration
	11.2 Factory Default Parameter Settings

	12.  Appendix B   TECHNICAL SPECIFICATION
	13.  Index

