éj
e

HART Positioner Type 3780

Application

Single-acting or double-acting positioner for aftachment o
preumatic control valves. Supplied with a standardized eleciric
input signal from 4 to 20 mA - For rated travels from 5 to
255 mm and opening angles up fo 120°

Smart instrument according to the HART® Field Communication
Protocol. Designed for types of protection EEx ia and EEx d.

c & @ < @

The microprocessor-controlled pesitioner ensures a preset as-
signment of the valve stem position o the electric input signal. It
compares the 4 to 20 mA reference input signal received from
the control device to the iravel of the control valve and generates
the corresponding pneumatic output signal pressure (oufput
variable).

Suitable for attachment io both linear and rolary actuators

The Type 3780 HART Positioner is equipped with an interface
which complies with the HART® Field Communication Protocol,
enabling connection to a PC or HART®-compatible handheld

. communicalor [configurator] for bidirectional data exchange.

SAMSON’s TROVIS-VIEW sofiware and the device-specific

database module can be used to configure and parameterize

the HART positioner. The positioner can, however, dlso be

operated with other suitable software packages.

Version with type of protection "Infrinsical safefy EEx i IC T6" or

in combination with Type 3770 Field Barrier with type of

protection "Flameproof enclosure EEx d" for hazardous areas

The digital data processing feature offers the following advant-

ages over conventional posifioners:

« Automalic adjustment of zero and span when initiafizing the

positioner C

Automnaiic defection of errors in the acluator or pneumatic

system

e Operating direction selectable using sofiware funclions,
therefore independent of the mounting position

+ Selectable characterisfics

« Simple modification of conrol parameters even during oper-
ation

« Monitoring and diagnosis funcfions, e.g. self-test functions for
fault alarm output, software limit switches and position trans-
mitters; toial valve ravel (travel integral)

¢ Supports advanced valve diagnosis using SAMSON's
TROVIS-EXPERT software

« Continuous monitoring and odjustment of zero
= Minimum air consumpfion
» Permanent storage of all parameters in the EEPROM

« Optionally available with forced fail-safe venting action to
vent the actuator via the 3/2-way valve {Fig. 4, item 4} upon
failure of the external signal, As a result, the control valve is
forced to move to its fail-safe position, This funcfion can be
activated using o hardware switch.

Wrile profection switch

Fig. 3 - Type 3780 HART Positioner with opened case
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Principle of operation
The travel of the final control element is detected using the
i'j non-contact inductive displacement sensor (1) and fransmitted FSK o— /s
- to the micreconiraller (2} via a converter. In the microcontroller, C
the iravel is compared to the set point, and the fwo pneumatic
2/2-way swikching valves (3, 4) are aclivated whenaver a ©
deviation {i.e. error} occurs. Depending on the emor, these 7 5 .
valves sither add air to (3) or vent air from {4) the pneumatic Al
actuditor using corresponding boosters.
A second microcontroller [5) manages the communication ac- ! J —
cording to the HART® Field Communicafion Protocol. The fre- ®
quency shift keying [FSK) signal used for communication is
superimposed on the standardized eleciric current signal. N - M
The TROVIS-VIEW software package can be used to adjust and
select all required parameters and download these to the HART
pasitioner, After that, the posifioner can operate independently = T
of the PC or handheld communicator. el I i
By default, the positioner is equipped with a fault alarm output 4 ——3
used to signalize various errors and other relevant messages. $ — "
A write profection switch located on the inside of the cover
prevents that saved configuration data are overwritten uninten- —
tionally. - —

+, Accessories 1 Inductive displace- .4 3/2-way valve
Options to extend the function range of the positioner include: ment sensor : 5  Microconiroller
— Two inductive limit switches {proximity switches} or two soft- g %;mmmmlllfr FSK Ereguem_:y Shl'?o
ware limit switches {to be configured via the program| “way vaive ;ﬁ:?u:i?:gzm d
~ One analog position ransmitter which, independently of the
reference input 51gnF||, converis t}.le valjle sfern position into Fig. 4 - Funcfional diagram of Type 3780 HART Posifioner
an analog output signal [operating direcfion can be con-
figured via the sofiware)

- ith
’

Fig. 5- TROVIS-VIEW Configuration and Operater Interface,
dialog box for user-defined characteristic
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Table 1 - Technical Data

ot i

Reference input signal w
Minimum current
Load impedance

Signal range: 4 to 20 mA, spu.n: 410 16 mA - Stafic destruclion limit: 500 mA
3.6mA ‘
£10.8 V [corresponds o 540 Q ot 20 mA)

Supply air

1.4 to & bar (20 to 90 psi}

Output signal pressure

0 bar up fo capacity of supply air pressure

Characieristic

Adjusicble: linear/equal percentage/reverse equal perceniage/freely pragrammable
Deviglion from characteristic <1 %

Dead band Adjustable from 0.1 to 10°%, defauli: 0.5 %

Resalution <005%

Transit fime | 240 s separately adjustable for exhaust and supply «ir
Operaling direction Reversible, selection via software

Air consumption

Independent of supply air < 90 h/h

Add air fo actuator

Atdp=6bar: 9.3mn3/h, at Ap = 1.4 bar: 3.5 md/h

Air output copacil
put copaclly Vent air from actuator

At Ap = 6 bar: 15,5 ma3/h, ot Ap = 1.4 bur: 5.8 mi®/h

Permissible ambient temperature

—20 t0 80 °C - —40 ta 80 C with mefol cable gland

For devices equipped with position feedback indication only—20 to 80 °C

The values of the EC type examination cerfificate specified in Table 3 additionally apply to
Ex devices. :

Temperature influence £015%/10K

Supply influence None

Effect of vibration None up ta 250 Hzand 4 g
Explosion protection EEx ict iC T6 {see Table 3)
Degree of protection IP 54, [IP 65 special version)

Electromagnetic compatibility

Requirements met according to EN 50 081/50 082 and NAMUR Recommendation 21

Elecirical connegtion

1 plostic cable gland M20x1.5, black :
Second additionaf tupped hole M20x1.5

Weight

Approx, 1.3 kg

Foult elarm output

Far connection to signal converter according to EN 60 947-5-6 - Stalic des

Hardware requirements

TROVIS-VIEW Canfiguration ond Operaior interface (see Data Shest T 6661 ENJ- Handhel

communicator, e.g. Type 275 by Fisher Rosemount - DTM ace. o Specification 1.2 - Infegration
of other user interfaces possible

Data ransmission

HART® Field Communication Profocol
Impedanice in HART frequency range: receive 350 to 450 Q, send approx. 115 Q

Saftware funciions

Automalic start-up; adjustment of characteristic, operating direction, reference input signal
range ond transit fime; limitation of the ravel range; cross-over correction; automatic zera
correction; fault alarms; total valve travel [iravel integral); diagnosis messages; device
infarmation; non-volatile storage of date; test functions; logging via IBIS

Forced fail-safe venting action
Input

Kv value

To be acfivated via infernal switch

61024V dc - Riapprox. & KQ at 24 V de {voltage-dependent}

Switching point for T-signal atvolues =3 V - Swilching point for O-signal enly at OV
0.17

Inductive limit switches

For connection fo signal converter according to EN 60 947-5-6, wo Type 312-SN inductive
proximity switches

Software limit switches

For connection fo signal converter according to BN 60 947-5-6, iwo configurable limit values
Hysteresis: 1 %

Andlog posifion fransmitter
Qutput
Characteristic
Hysteresis
Ripple content of de signal
Operaling range
Power supply
Permissible load

Resolution
High-frequency influence
Influence of power supply
Temperature influence

Two-wire transmitter
Ato 20 mA ; operaling direction reversible
Linear {deviation < 1%, incl. influence of mechanical deflection for NAMUR attachment)
<03%
0.6 % at 28 Hz/IEC 381 T1
~10+114%
121035V de
o LU= 12V
55730 mA
<0.05%
< 2% at 50 fo 80 MHz
None
Same as positioner
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External parts

Stainless steel WN 1,4571 and WN 1.4301

Table 3 - Data which additionally apply to explosion-proof Type 3780-1.... HART Positioner

"15.5V

0V

li 115 mA 52 mA 40 mA

P 1w 0.5wW 169 mW 250 mW
G 5.3 nf Negligibly small 40 nF 5.3nF

L Negligibly small &0 pH Negligibly smell
Temperature class 16 T5 | T4
Signal circuit

i:;‘lfil?rztsgﬂfp:‘:"ﬁ"g action 4010 60°C 4010 70°C —40180°C
Software limit switches

Inductive li = 52 mA -4010 45°C 4010 60 °C —-40to 75°C
lmit switches @t {05 mA 4010 60°C 4010 80°C _401080°C
Positien transmitter —2010 60 °C -20t070°C -20 10 80 °C

Summary of the approved explosion protection certificates for Type 3780

Cerfficate of Conformity
First Addendum
Second Addendum

EC Type Examinafion Certificate
First Addendum

Statement of Conformity

SEV Certificate

CZ Ceriificate

BK] Certificate (first extension)
FMRC Certificate

Revisicn

CSA Certificate

GOST Ceriicifake
AUS Cerfificate

1S Certficate

PTB No. Ex-24.C.406%

PTB OO ATEX 2038

FiB 02 ATEX 2033 X

98.7.70563,01
FrZ0 99 Ex 0110
Ex-97.C.163
J1L.ODEA3.AX

LR 54227-2%

1181233
A-0711
AUS Ex 3621 X

C 15863

1994-11-09
1996-10-14
1998-05-08

2000-05-03
2000-10-10

2000-04-05
1998-08-12
1999-06-23
2000-05-10
1998-02-25

2002-02-20
1998-08-14

2002-04-15
1997-07-25
2000-07-18

May 2002

EEx ia IC Té
Changes in the construction
New initictors

€ 112G EExia ICTS
Changes in EMC

& 1 3G EEx nAa Il T6
EEx i IC T4-T6

ExIl 1G EExia ICTS
EEx ia IC T4

Classes 1, 11, IY; Div. 1, Groups A-G;
Div. 2, Groups A, B, C, D; NEMA Type 4X
3.3-valt version

Class [; Div. 1; Groups A, B, C, D
Type 4 Enclasure
Class 1, Zone 0, Ex ia IlC T4; 3.3-V version

1 Exia liCTé

Exia IC T4, Class |, Zone O
Ex n lIC T4, Class |, Zone 2

Ex ia HC T4, 3.3-valt version

The fest cerfificates are included in the mounting and operating instructions and are avalable on request.
For EEx d cerfificates coneerning the Type 3770 Field Barrier, refer to Data Shest T 8379 EN.
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Electrical connection

B o o O %

o] By l-52|+51| |-421+ﬂ Fedred 8781 92431
_>_.

Communication ~
) e ml
| Signal converter | 41024V de
[ ace. fo EN 60 947-5-6 |
e — e ——— e — N
-+
Conire! signal i Limit switches Fault message Farced Supply valioge for
mA fail-safe position transmitter
venling
action

Fig. 4 - Electrical connection for Type 3780 Positioner induding accessories

Connecting the HART Positioner

The Type 3780 HART Posifioner can be operated as a single wit  The isolating amplifiers in the explosion-proof version (4) are
{point-to-point communication}, in multi- drop made or on the only required when Type 3780 HART Positioner is used in
FSK bus. Figs. 7 to 9 illusirate how the unit is to be connected. hazardous areas.
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Fig. 7 - Point-to-point communication of Type 3780
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Fig. 8 - Point-to-point communication of Type 3780-1
Positioner in hazardous area DQ
1 FSK modem 4 tsolating omplifier ver-
2 Handheld communica- sion for hazardous
tor {suitable for haz- areas Fig. 9+ FSK bus connecfion of Type 3780-1 Posilioner in
ardous areas} 5 Control valve hozardaus area
3 Confroller / contral
station
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Aftaching the positianer to the actuator

The Type 3780 HART Positioner can be mounted directly o the
Type 3277 linear Actuator using a connection block: For
actuators with fail-safe action "Actuator stem extends" and for
Type 3277-5 (effective area of 120 em?), the supply pressure is
transferred to the diaphragm chamber through an internal bore
in the actuator yoke. For acluators with fail-safe action "Actua-
for stem refracks™ and effective areas of 240 em? or larger, the
supply pressure is transferred to the diaphragm chamber via a
prefabricated external tube cornection.

Using an adapter plate, the positioner can also be easily
attached to either side of the achuator according to DIN [EC 534
(NAMUR recommendation).

Attachment to the Type 3278 Rotary Actuator or other rofary
actuators according fo VDI/VDE 3845 requires an intermediale
piece. The rotary motion of the acluator is converted into a
linear motion via a cam disc. The cam disc is designed for
angles of either 0° fo 90° or 0° to 120°. The characteristic can
be selected using the software.

For double-acting springless actuatars {without spring return),
reversing amplifier is required to generate the second opposed
signal pressure.

- g —t

Fig. 10 - Type 3780 Ex d Positioner with Type 3770 Field Barrier

Dimensions in mm

Direct attachment ta
Type 3277 Actuafor

534 and NAMUR

Attachment acc. to DIN [EC

39

Attachment to
rotary actuators

30.5

N2=200

58

56

150

I-—*82—-

14

B 3.‘:3I 39
a7 B, 5w

\

Fulerum
—= 50 --—164—7Li-r27r-—

—= 46

Reversing amplifier [opfional)

50
bt B~
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Nomenclature for ordering

Type designation: Type 3780 - 00l
Explosion protection
& |l 2 GEExia IC T6 acc. to ATEX I
0
2
3

Without
& N3 GEExnA TS acc. io ATEX 8
Accessories
Limit switches
Without
2 inductive
2 software
Foreed fail-safe venfing acfion
Without {deactivated) ‘ 0
With 1
Position transmitter
Without 0
41020 mA 1
Prneumaiic connections
T4 -18 NPT
ISC 228/1 - Gl 2

—_

Accessories
M 20x1.5 to 12 NPT adapter

Ordering text.
HART Positioner Type 3780-... [see nomenclature)
Optional [B1S program package
FSK modem
Isolating amplifier TET 128 or
TET 128-Ex

Pressure gauge to display the signal pressure:
Without
With

For posifioners with limit switches:
Tag outside active zone  Contact closed/
Tag inside active zone  Contact opened

Attachment to Type 3277 Actuator:
Acluator sizes 120/ 240/ 350/ 700 em®

Fail-safe action:
Actuator stem "Extends" /“retracts”

Atiachment according to DIN IEC 534 [NAMURY):
Travel: ... mm

Stem diameter: .. mm (if applicable)

If applicable, control pressure throtiling for actuators with
small travel valume

Attachment to rotary acluators:
Type 3278, actuator sizes 160/ 320 cm?

Abtachment to single-acting or double-acting rofary acuators
according to VDI/ VDE 3845:

If applicable, control pressure throffling for actuators with
small travel volume

Specifications subject to change without notice.
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SAMSON AG - MESS- UND REGELTECHNIK
Weismillerstra3e 3 - 40314 Frankfurt am Main - Germany
Phone: +49 4% 4009-0 - Fax: +49 69 4009-1507

Internet; hitp:/ /www.samson.de
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