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WITH HART® PROTOCOL
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Safety instructions
Ex / I.S. installation:

For a safe installation of 5335B, C and D in hazardous area the following must
be observed. The module must only be installed by qualified personnel who
are familiar with the national and international laws, directives and standards
that apply to this area.

Year of manufacture can be taken from the first two digits in the serial number.

For installation requirements and Ex / |.S. data see ATEX certificates.

DECLARATION OF CONFORMITY

As manufacturer
PR electronics A/S
Lerbakken 10
DK-8410 Ronde

hererby declares that the following product:
Type: 5335
Name: 2-Wire transmitter with HART® protocol

is in conformity with the following directives and standards:

EMC directive 2004/108/EC and later amendments
EN 61326

This declaration is issued in compliance with article 10, subclause 1 of the EMC
directive. For specification of the acceptable EMC performance level, refer to
the electrical specifications for the module.

The ATEX directive 94/9/EC and later amendments
EN 50014, EN 50020, EN 50021,
EN 50281-1-1 and EN 50284
ATEX certificate: KEMA 03ATEX1508 X (5335A)
ATEX certificate: KEMA 03ATEX1537 X (5335B, C and D)

Notified body for CENELEC/ATEX: UL International Demko A/S 0539



2-WIRE TRANSMITTER
WITH HART® PROTOCOL
PRetop 5335

e RTD, TC, Ohm, or mV input

* Extremely high measurement accuracy

* HART® communication

¢ Galvanic isolation

e For DIN form B sensor head mounting
Application:

e |inearised temperature measurement with Pt100...Pt1000, Ni100...Ni1000, or
TC sensor.

¢ Difference or average temperature measurement of 2 resistance or TC sensors.

¢ Conversion of linear resistance variation to a standard analogue current
signal, for instance from valves or Ohmic level sensors.

e Amplification of a bipolar mV signal to a standard 4...20 mA current signal.

e Connection of up to 15 transmitters to a digital 2-wire signal with HART®
communication.

Technical characteristics:

e Within a few seconds the user can program PR5335 to measure temperatures
within all ranges defined by the norms.

e The RTD and resistance inputs have cable compensation for 2-, 3- and 4-wire
connection.

¢ Continuous check of vital stored data for safety reasons.

e Sensor error detection according to the guidelines in NAMUR NE 89.

Mounting / installation:

¢ For DIN form B sensor head mounting. In non-hazardous areas the 5335 can
be mounted on a DIN rail with a special fitting.

¢ NB: As Ex barrier for 5335B, C and D we recommend 5106B.

RTD to 4...20 mA

2-wire installation
in control room

oV+

>
2-wire installation
in control room

oV+

>
2-wire installation
in control room
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>
2-wire installation
in control room

oV+

>
2-wire installation
in control room




Order: 5335 Basic values
T Basic Temperature
Input type accuracy coefficient
. Pt100 and Pt1000 <+0.1°C < +0.005°C/°C
Type Version Ni100 < +0.2°C < +0.005°C/°C
5335 [ Standard A Lin. R <+0.1Q < +5 mQ/°C
ATEX ' B Volt <10 pv < +0.5 pv/°C
FM and ATEX :C TC type:
CSA, FM and ATEX : D E,J,K,L,N, T, U <+0.5°C < +0.025°C/°C
TC type:
Electrical specifications: B, R, S, W3, W5 <+1°C < +0.1°C/°C
Speocificatiorols range: EMC immunity influence .........ccccoeviviiieeneeenneennn. < +0.1% of span
-40°C to +85°C Extended EMC immunity:
Common specifications: NAMUR NE 21, A criterion, burst ...........cc.c........ < +1% of span
Suppl ltage, DC
Up%¥a¥]%a?g?5335A __________________________________ 8.0..35V Effect.of supply voltage variation................ < 0.005% of span/VDC
ATEX, 5335B ..o 8.0.30V V|brat,|0n sreseenees T IEC 60068-2-6 Test FC
FM and CSA, 5335C and D............ 8.0..28 V Lloyd s_speglflcatlon (310 R 49/ 2...10(2) Hz _
Isolation voltage, test / operation .............. 1.5 KVAC / 50 VAC Max._wwe SIZE.uiiiii 1x 10.5 mm* stranded wire
WAIM-UP BN v s 30s Rfelatlve_ humidity ......oeeeeeeeeieee < 95% RH (non-cond.)
Communications interface ...........cccccceunnenes HART® and Loop Link _I?'m;]enswns """ oetre / """" ; ""I """""""""" %gg}lggoz mm
Signal / noise ratio ........cccccevvveieieeeeeeeeeenn. Min. 60 dB V\I/g' tL\tess (enclosure / terminals) ................ 50
Response time (programmable) ------------------ 1.-.60 S elg --------------------------------------------------------- g
EEProm error Check .........ccveveveuevevreeneennnns <10s Electrical specifications, input:
Signal dynamics, input.........cccceceeiieeennee. 22 bit Max. OffSet ...ooooieieee e 50% of selec. numerical max. value
Signal dynamics, output ........cc.cccceeeieeennee. 16 bit RTD and linear resistance input:
Calibration temperature .........cccccercevieennen. 20...28°C - -
RTD Min. Max. Min.
Accuracy, the greater of general and basic values: type value value span
General values Pt100 -200°C +850°C 10°C
Absolute Temperature Ni100 -60°C +250°C 10°C
Input type accuracy coefficient Lin. R 00 7000 Q 250Q
All < +0.05% of span < +0.005% of span / °C Cable resistance per wire (max.)................. 5Q
SeNsOor CUIMreNt......ccceeeeiiiiieee e Nom. 0.2 mA

Effect of sensor cable resistance
(8- 7 4-WIr€) e < 0.002 Q/Q



Sensor error detection ........ccccceeveiiieeiinene Yes
Short circuit detection.........cccccvveeciieenienns If 0% > 30 Q
TC input:
Min. Max. Min.
Type | temperature | temperature span Norm
B +400°C +1820°C 100°C IEC584
E -100°C +1000°C 50°C IEC584
J -100°C +1200°C 50°C IEC584
K -180°C +1372°C 50°C IEC584
L -100°C +900°C 50°C DIN 43710
N -180°C +1300°C 50°C IEC584
R -50°C +1760°C 100°C IEC584
S -50°C +1760°C 100°C IEC584
T -200°C +400°C 50°C IEC584
U -200°C +600°C 50°C DIN 43710
W3 0°C +2300°C 100°C ASTM E988-90
W5 0°C +2300°C 100°C ASTM E988-90
Cold junction compensation ..........c..ccuueeee. < +1.0°C
External CJC with Ni100 or Pt100.............. -40 < Tymp. < 135°C
Sensor error detection ........ccccceveiiiieeeneee Yes
Sensor error current:
When detecting.......ceeeeeeeiiiiiiiiciiciiiees Nom. 33 pA
EISE e 0 pA
Short circuit detection..........cccceveeiieeeninns If0% >5mV
Voltage input:
Measurement range ......ccccoeeeveecvieneneeeeenenn. -800...+800 mV
Min. SPan......cccccceeee e 2.5 mV
Input resistance........cccceeeiiiiiiieeeeeeee, 10 MQ
Current output:
Signal range .......ooeviiiiiiei e 4...20 mA
Min. signal range......ccccccveeveireiieeeiicieeeee 16 mA
Updating time......ceeeeiiiieee e 440 ms
(660 ms for diff.)
Fixed output signal.....cccccceeeeeeeicciinineeeeeeenn. Between 4 and 20 mA
Output signal at EEprom error .................... <3.5mA
Load resistance.......ccccceeeeeiiiicciiieeeeeeeeen < (Vsupply - 8) / 0.023 [Q ]
Load stability .......ccooevieiieeieicieee e < +0.01% of span /100 Q
Sensor error detection:
Programmable.........ccccocovieviiiiiiiienicieeeee 3.5...23 mA
NAMUR NE43 Upscale .........ccccccvvvvveeeennnnn. 23 mA

NAMUR NE43 Downscale.........ccceeeevvunnnnnnns 3.5 mA

Ex / 1.S. data:

Signal output / supply, terminal 1 to 2:
Ui

Ex / 1.S. appoval 5335A:

Kema 03ATEX1508 X .....cccceeviiiirreeiiinee

Ex / 1.S. approval 5335B, C and D:

KEMA 03ATEX1537 X...occviieeiieiieeeee

Max. amb. temperature for T1...T4 .........
Max. amb. temperature for T5 and T6
ATEX, applicable in zone...........c.cccceueeeen.
FM, applicable iN......ccccceeviiiiiiiiiiiiiieneen,

Entity, FM Installation Drawing No..........
CSA, applicable in.....ccccccveeeeeeeeiiiiiices

Installation Drawing NO. ........ccccccurnernneen.

Marine approval:
Det Norske Veritas, Ships & Offshore
Observed authority requirements:
EMC 2004/108/EC

Emission and immunity ...................
ATEX 94/9/EC ...

FM, ASCN ...
CSA, CAN/ CSA ...,

Of span = Of the presently selected range

.... :30VDC
.... - 120 mADC

& 13aD

EEx nA[L] IIC T4...T6

& 111 GD, T80°C...T105°C

EExiallC T6/ T4

85°C

60°C

0,1, 2,20,21or22

IS, Class I, DIV. 1, Group A, B, C, D
IS, Class |, Zone 0, AEx ia IIC
5300Q502

IS, Class I, DIV. 1, Group A, B, C, D,
ExiallC

IS, Class |, Zone 0, AEx ia IIC
533XQC03

Standard for Certification No. 2.4
Standard:

EN 61326

EN 50014, EN 50020, 50284

EN 50021 and EN 50281-1-1

3600, 3611, 3610

C22.2 No. 157, E60079-11, UL 913



Connections:

Input:
RTD 2- wire RTD 3- wire RTD 4- wire TC, internal CJC
3 4 5 6

®®®® ®®®® ®®®® 00X

Lo liao] liagl e

TC, external CJC ReS|stance 2-wire ReS|stance 3-wire

3 4 5 6

®®®® ®®®® ®®®® ®®®®

TC, difference TC, difference

RTD, difference or average, or average,
Resistance 4- wire or average with internal CJC with external CJC
3 4 5 6

®®®® ®®®® @R XX ®®®®

mV, difference

OUtpUt: 2-wire installation

3 45 6 r
DD ® @

W el

BLOCK DIAGRAM:

CPU — Comm.

5335

v -wire

mV




Programming:
PRetop 5335 can be configured in the following 3 ways:

1 With PR electronics A/S’ communications interface Loop Link and PReset PC

configuration software.

2. With a HART® modem and PReset PC configuration software.

3. With a HART® communicator with PR electronics A/S’ DDL driver.
1: Loop Link:

For programming please refer to the drawing below and the help functions in

PReset.

Loop Link is not approved for communication with modules installed in
hazardous (Ex) areas.

Receiving
Disconnect Equipment
° 5 +Vsupp.
Red * Yellow
Input
Black +Green

PRetop 5335

n

Connector coM®

Loop Link

S
NS VANV e e
BNV e g N R
P““““““‘:“
e R W T
e

e
Y

S ——)
-vn{.sg_-_

* Connectedonly for
on-line programming

2: HART® modem:

For programming please refer to the drawing below and the help
PReset.

functions in

Receiving
Equipment

Rioad >250Q, <1100
PRetop 5335

+Vsupply

Input

Q

HART® modem

S
AUAVENSS e\
M A S S S
e e e e )
p‘“«—v—:_.-_.-_—,
—

3: HART® communicator:

For programming please refer to the drawing below. To gain access to product-
specific commands, the HART® communicator must be loaded with the
PR electronics A/S DDL driver. This can be ordered either at the HART®

Communication Foundation or at PR electronics A/S.

Ricad >2500Q,<1100/Q

PRetop 56335

Receiving
Safearea Equipment

o +Vsupply

Input



Connection of transmitters in multidrop mode:

The HART® communicator or a PC modem can be connected accross AB or
BC.

: L —
PRetop PRetop PRetop
5335 5335 5335
Power
supply
- _B

Max. 15 t itt
5B Riozs >2500,<11000 ax. 1o transmitters

C

The outputs of max. 15 transmitters can be connected in parallel for a digital
HART® communication on 2-wires.

Before it is connected, each transmitter must be configured with a unique number
from 1 to 15. If 2 transmitters are configured with the same number, both will
be excluded. The transmitters must be programmed for multidrop mode (with a
fixed output signal of 4 mA). Maximum current in the loop is therefore 60 mA.

The communication is either by means of a HART® communicator or a HART®
modem.

The PReset PC configuration software can configure the individual transmitter
for multidrop mode and provide it with a unique polling address.

Mechanical specifications: Mounting of sensor wires

<=

m—

N [ S [ S—

33mm 20.2mm

Wires must be mounted between the metal
plates.
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