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Examples for markings according to FM and CSA:

| Type of Protection Example: XP/1/ 1/ ABCD
XP | Explosionproof
IS Intrinsically Safe Apparatus
AIS | Associated Apparatus with Intrinsically Safe Connections
ANI Associated Nonincendive Field Wiring Apparatus
PX,PY,PZ | Pressurized
APX,APY,APZ | Associated Pressurization Systems/Components
NI | Nonincendive
DIP | Dust-Ignitionproof
Temperature Class S | Special Protection
Mazximum Class
surface temperature I [ ClassI (Gas)
Tl 842 °F 450 °C II Class I (Dust)
11 Class 111 (Fibre)
T2 572 °F 300 °C
Division
I} o «
T2A 536 °F 280 °C é 1 Division 1
3 2 | Division 2
T2B 500 °F 260 °C &
% | Group
T2C 446 °F 230°C = P
= FM /NEC Gases, vapours and dust examples Min. ignition temperature [u]]
T2D 419 °F 215°C A Acetylene, carbon disulfide (Class I) 0.02
T3 392°°F 200°C B Hydrogen, ethyl nitrate (Class I) 0.02
T3A 356 °F 180°C C Ethylene, isoprene (Class I) 0.06
T3B 329 °F 165°C D Acetone, ethane, benzene, ethanoic acid, 0.18
. . gasolines, diesel oil, aircraft fuel, methane,
T3C 320 °F 160°C heating oil,crude oil, hexane, ether (Class I)
T4 275 °F 135°C B} Metallic powder (Class II)
TAA 248 °F 120°C B Coal dust (Class II)
T5 212°F 100°C © Mill dust (Class IT)
To6 185°F 85°C L] Textile fibres (Class IIT)
] Class Example: Class I, Division 1, Group ABCD
[ | ClassI (Gas)
Il Class II (Dust)
Il | ClassIIl (Fibre)
Division
1 Division 1
Temperature Class 2 | Division 2
Maximum Group
surface temperature CSA / CSC Gases, vapours and dust examples Min. ignition temperature [w]]
i 450°C 842 °F ’g A Acetylene, carbon disulfide (Class I) 0.02
=
& 300°C 572°F § B Hydrogen, ethyl nitrate (Class I) 0.02
T2A 280°C 536 °F 2 C Ethylene, isoprene (Class I) 0.06
o o g
128 260°C 500 °F % D Acetone, ethane, benzene (Class I) 0.18
&
T2C 230°C 446 °F § g, Metallic powder (Class II)
=]
<
12D 215°c 419 °F & E Coal dust (Class 11)
o o <
3 200°C 392°F P © Mill dust (Class II)
T3A 180°C 356 °F Textile fibres (Class I11)
T3B 165°C 329 °F
Type of Protection
T3C 160 °C 320 °F Explosionproof
Intrinsically Safe Apparatus
T4 135°C 275 °F Associated Apparatus with Intrinsically Safe Connections
Associated Nonincendive Field Wiring Apparatus
T4A 120°C 248 °F Pressurized
Associated Pressurization Systems/Components
T5 100 °C 212°F Nonincendive
Dust-Ignitionproof
T6 85°C 185 °F Special Protection

A0005630
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<> Ex documentation

This document is an integral part of the following Operating Instructions:

= BAQO111D, Proline t-mass 65 HART

= BA00113D, Proline t-mass 65 PROFIBUS DP/PA

= BAOO115D, Proline t-mass 65 Modbus RS485

= BAOQO135D, Proline t-mass 65 FOUNDATION Fieldbus

Table of Contents FM

Special conditions . ... ...t e 4
General Warnings . . . .. ..ot 4
ADDPTOVAlS . o 4
Description of measuring SyStem ... ...ttt e 5
Nameplates . .. ..ot 5
Type COde . ..ot 6
Temperature table compact VErsion .. ... ...ttt 7
Temperature table remote Version . ........... ...ttt 7
Design of measuring SyStem . . .. ... ...t 8
Cable @NLIICS . . . vttt e 8
Cable Specification . . ... ... ..ttt e 8
Potential equalization . ... .. ... . ... . 8
Connection of remote version connectingcable . ............ .. ... ... ... .. .. ....... 9
Electrical connection . . . ... ... .. 10
Terminal assignment and connection data, power supply ............ .. ... ... ...... 10
Terminal assignment and connection data for signal circuits

(intrinsically safe CIrCuits) .. ... ...t 11
Terminal assignment and connection data for signal circuits

(non-intrinsically safe circuits) . ......... ... 14
Service adapter . ... ... 15
Device fUSe . . ..o 16
Technical Data .. ... ... 16
Control Drawings .. ... e 16

Endress+Hauser {71]

People for Process Automation



XA00091D

Proline t-mass 65

Special conditions

-[:}

Install per National Electrical Code ANSI/NFPA 70.

Control room equipment shall not use or generate more than 250 V rms.

The device must be integrated into the potential equalization system.

For terminals No. 20 to No. 27 of the transmitter, only devices with ratings U, £ 250 Vand [, £ 500
mA are allowed to be connected (does not apply to intrinsically safe circuits).

The specified temperature class in conjunction with the ambient temperature and the fluid
temperature must be in compliance with the tables on Page 7.

It is not permissible to connect into the service adapter whilst the atmosphere is considered to be
explosive.

Use of the devices is restricted to fluids against which the process-wetted materials are
adequately resistant.

Transmitter enclosure GO2 is factory sealed for use in Class [, Div. 1, Groups A, B, C, D.

t-mass 65F, 651 are dual Seal Devices according to ANSI/ISA - 12.27.01-2003.

Caution!

Use supply wires suitable for 9 °F above ambient temperature, but at least for 176 °F.

The devices are equiped with a pressure relief device. For the case of failure, make sure that the
pressure relief device is not hindered mechanically from working and that the relief device is not
directed as such to cause damage. See below diagram.

p > 2 bar (29 psi) H ‘

>12 mm (0.5 inch)

A0005655

General warnings

Installation, connection to the electricity supply, commissioning and maintenance of the devices
must be carried out by qualified specialists trained to work on Ex-rated devices.

Compliance with national requlations relating to the installation of devices in potentially explosive
atmospheres is mandatory, if such regulations exist.

Open the device only when it is de-energized (and after a delay of at least 10 minutes following
shutdown of the power supply).

The housing of the Ex-rated transmitter can be turned in 90° steps. Whereas the non-Ex version has
a bayonet adapter, however, the Ex version has a thread. Recesses for centering the worm screw are
provided to prevent inadvertent movement of the transmitter housing.

It is permissible to turn the transmitter housing through a maximum of 180° during operation (in
either direction), without compromising explosion protection. After turning the housing the worm
screw must be tightened again.

The screw cap has to be removed before the local display can be turned, and this must be done with
the device de-energized (and after a delay of at least 10 minutes following shutdown of the power
supply) or while the area is known to be non-hazardous.

Approvals

General

The system meets the fundamental health and safety requirements for the design and construction of
devices and protective systems intended for use in potentially explosive atmospheres in accordance
with the Canadian Electrical Code.

No. / approval Type

J1.3024788

Notified body
FM Approvals

Endress+Hauser
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Identification

The identification of the system contains the following specifications:
= XP-IS-DIP /L I, 11/ 1 / ABCDEFG / T4-T1
= XP-IS/1/1/1C/T4-T1

Description of measuring
system

The measuring system consists of transmitters and sensors.

Two versions are available:
= Compact version: transmitters and sensors form a mechanical unit.
= Remote version: transmitters and sensors are separated by open ground when installed and

connected to each other via a connecting cable.

Nameplates

Endress+Hauser

The nameplates, which are mounted in a clearly visible position on the transmitter and sensor, contain
all of the relevant information about the measuring system.

7
s N
1 —{ Proline t-mass 65 Endress +Hauser
|| Order Code:  B5F25-XXXXXXXXXXXX NEMA/TypedX |— 8
2 SerNo: 12345678901 Explosionproof for CL.I, DIV.1, Gps. A,B,C,D
TAGNo.. ABCDEFGHJKLMNPQRST Dust-Ignitionproof CL.II, DIV.1, Gps. E,F.G, CL.Ill and
FM: CL.I, Zone 1 IIC T4-T1
3 7% 20-55VAC/16-62VDC CSA: cu,%ie 11IC T4-T1
50-60Hz 14VA/8W | FACTORY SEALED -
FM: CL.I, DIV.1, Gps. AB,C.D
A 4! CSA: CLI, DIV.1, Gps. B,C.D only

Provides intrinsiacally safe sensor circuits.
For installation and temperature
identification see contol drawings

7{ I-OUT ( HART), f-OUT
5 RELAY, RELAY
6

AA,@ FM: XA00091D/06/../... and control dwg. FES0096

CSA: XADO091DI06L..... and contrl dwg FES0098 | _20°C (~4°F) < Tamb < +60°C (+140°F) ———— 1 0

N | \

WO N WN =T

| T R R e Y S A A N e
SLVONUL A WN O

1 12 13 14
1 —{proline t-mass F Endress+Hauser
2 _ g:ri%ro(‘::ode ?ggjgg;;éxxxxxxxx P67 / NEMA/Type 4X f——— 8
No: Intrinsically safe for use in
15 — B;:\‘esg D|N/EQBS&%FGHUKLMNOPQRST gg.:ié%@;,%:%%}%;%m and % 7
B 7 18T gpeemampmeme S
19 18 e e o |
20 —i341 control drawing. [ 9
AN et ool 13
c € C @@ ~20°C(-4°F) <Tamb< +60°C(+140°F) F-———— 1)
\ s o
11 |
12 14
A0005445
Fig. 1: Example for nameplates of a transmitter and of a sensor
Transmitter nameplate
Sensor nameplate
Transmitter or sensor type
Order code and serial number
Power supply, frequency and power consumption
Additional specifications (only if present)
Available inputs/outputs
Space for additional information on special products
Identification of the type of protection, explosion group, temperature class, Ingress protection
Type of housing protection
Space for notes, e.g. delays, etc. (only if necessary)
Ambient temperature range
C-Tick symbol
Label of notified body: FACTORY MUTUAL standard
Associated Ex documentation for explosion protected devices
Space for other approval specifications and certificates, e.g. PROFIBUS, etc. (only if present)
Nominal diameter/nominal pressure
Fluid pressure range
Fluid temperature range
Material tube/sensor
Seal material
Additional information, e.g. 3.1 = 3.1 certificate for wetted materials
5
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Type code

The type code describes the exact design and the equipment of the measuring system.
It can be read on the nameplate of the transmitter and sensor and is structured as follows:

Pos.-Nr.:

1 Instrument family F

2 Electronics

3 Sensor }7
4 Hyphen }7

t - m a s 5‘6‘5‘I‘—\*‘*‘*‘*‘*[*[*[*[*‘*‘*‘*‘*‘*‘

5to 6 Length }7—

Pos. no.:

7 to see following table }

10
11
12
13
14
15
16
17
18

t - m a s s[6|5[F[* [ |- [*[*[*[*]*[x]x]x]x]*xxx]

Instrument family

Electronics

Sensor }7

Nominal diameter }7—

Hyphen }—

Material tube; sensor

Process connection

Seal

Surface condition

Calibration

Additional test/certificate

Approval

Housing

Cable entry

Display, operation

Software

Outputs/inputs

Transmitter approval (Pos. no. 13 in the type code)

*

Approval

N

XP-IS-DIP /I 1I, 1l / 1 / ABCDEFG / T4-T1
XP-IS/1/71/1C/ T4-T1

Endress+Hauser
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Temperature table

Max. fluid temperature [°F] for T4-T1 in relation to the ambient temperature T,

compact version
T T4 T3 T2 T1
a (275 °F) (392 °F) (572 °F) (842 °F)
t-mass G5F**-FrrrIIII I K +140°F 176 176 176 176
T T4 T3 T2 T1
a (275 °F) (392 °F) (572 °F) (842 °F)
t-mass G5[-FFFFFHA AR KA A AK +140°F 176 176 176 176
Seal and transmitter in relation to the fluid temperature T ;oq
t_maSS 65F**_**2********* N
s BT t-mass G5F**-**3HFkxk Ak kxk -4°Fto+212°F
t-mass G5F**-*r R wrrAAAAx -40°Fto +212 °F
t-mass 65I-FFFFFHIIIIIIIH ~-4°Fto +266 °F
t-mass 651 t-mass 65I-FFFF rrFIIAIIK -31°Fto +266 °F
t-mass 651_****0********* R
t-mass 65[-F ¥ FLF AKX KK -40 °F to +266 °F
The minimum permitted ambient temperature is -4 °F.
A version for a minimum permitted ambient temperature to -40 °F is optionally available.
Temperature table remote  Sensor
version Max. fluid temperature [’F] for T4-T1 in relation to the maximum ambient temperature T,
T T4 T3 T2 T1
a (275 °F) (392 °F) (572 °F) (842 °F)
t-mass G5F**-*xxrkkhkkkkk +140°F 176 176 176 176
T T4 T3 T2 T1
a (275 °F) (392 °F) (572 °F) (842 °F)
t-mass 5[-FFFFAAAAAAAAAX +140°F 176 176 176 176

Endress+Hauser

Seal and transmitter in relation to the fluid temperature T o4

t-mass G5E**-F*)FkHkFkxxkxx .
s G5 t-mass 65E**-**3FHHkFkkkkkx -4°Fto+212°F
t-mass 65F**-FFyxHAAFxIIx -40°Fto +212°F
t-mass 651-F¥F¥F Rk kI kIR -4°F to +266 F
t-mass 651 t-mass 65[-F*rx FarIHAAAK -31°Fto +266 °F
t-mass 65[-****(QFrrxxAH Kk . .
t-mass 65I-F***fxkrxx A KKK -40°Fto +266 F

The minimum permitted ambient temperature is -4 °F.
A version for a minimum permitted ambient temperature to —40 °F is optionally available.

Transmitter

The transmitter of the remote version has the temperature class T6 up to an ambient temperature of

+140 °F.

The maximum ambient temperature range is -4 to +140 °F.

A version for ambient temperatures to —40 °F is optionally available.
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Design of measuring
system

A0005237

Fig. 2: Design of the measuring system, compact/remote version

S O >

c

Transmitter housing (compact version)
Transmitter housing on connection housing, remote version
Sensor, connection housing, remote version

Screw terminal for connecting to the potential equalization
Connection compartment cover
Remote version connecting cable

® and @ see following chapter "Cable entries"

N Note!
For connecting the remote version connecting cable ® Page 9

Cable entries

@ Cable entries for transmitter terminal compartment (XP version) power supply/communication
cable.
Choice of thread for cable entry: %2" NPT.

Make sure that the XP cable glands/entries are secured to prevent working loose.

@ Cable entries for the transmitter terminal compartment (remote version) sensor cable
connection:
Choice of thread for cable entry, %2" NPT.

Cable specification

You can find information about the cable specification in the associated Operating Instructions.
Additionaly:

= Total inductance L

o £0.09 mH
Total capacitance Ce £ 0.1 pF

Test voltage > 500V

Maximum cable length £ 328ft. (100 m)

Potential equalization

The transmitter (compact and remote version) must be safely integrated into the potential
equalization via the screw terminal on the outside of the transmitter housing. Alternatively, the
transmitter of the compact version can be integrated into the potential equalization via the pipeline
as long as the pipeline provides a ground connection conforming to regulations.

When using the remote version, the connection housing of the sensor must be grounded via the
external screw terminal. Alternatively, the sensor can be integrated into the potential equalization
via the pipeline as long as the pipeline provides a ground connection conforming to regulations.

% Note!
Further information about potential equalization, screening and grounding can be found in the
associated Operating Instructions.

Endress+Hauser
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Potential equalization for fieldbus versions, when both sides of the screen are grounded

B
&

ﬂ%@

A0005215
Fig. 3: Example for connecting potential equalization lines
1 Distributor/T-Box
2 Bus devices for potentially explosive atmospheres
3.1 Bus termination PROFIBUS PA or FOUNDATION Fieldbus
3.2 Bus termination PROFIBUS DP or MODBUS RS485
4 Bus power supply unit or automation system
4a Potential equalization line is fed out into the safe area

X Note!
The length of the spurs is to be considered.

Connection of remote
version connecting cable

Endress+Hauser

a 6 to
GND 10V COMMS
-+ - 4+

(1ol ]
| 41 |42 [ 43 ] 44 |

(T o]
R w41 |2 [ 43 ] 4]

-+ -+
GND 6to COMMS
10V

A0005235
Fig. 4: Connection of remote version connecting cable

a Field housing: Zone 1
b Remote version insertion version
¢ Remote version flange version

Wire colors (color code according to DIN 47100) ® terminal number: 41 = white, 42= brown, 43= green, 44 = yellow

Terminal assignment and connection data

The remote version connection between the sensor and the transmitter is carried out with explosion
protection EEx i.

The maximum cable length is 328ft. (100 m).
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Electrical connection Connection compartment

Transmitter housing compact/remote version (terminal assignment, connection data £ Page 10 ff.)

4 to 20 mA HART PROFIBUS PA Ex ia
FOUNDATION Fieldbus
-[27 - [27
+[26 b +[26 b
— 25 - |25
+| 24 C + | 24 C
e -3 © e - 123 ©
+[2 O 2 O
-1 21 -1 21
+1 20 + 120
© -d @ d
N (1) Zﬁa N (L) zgja
L1 (L+) [ 1 LL(L+) [ 1
A0005611 A0005613
PROFIBUS DP
MODBUS RS485
- | 27
+| 26
- 125
+| 24+
e _[23
+[22
-[21
+120f
S
N (L) | 2
L1 (L+) [ 1
A0005617

Fig. 5:  Electrical connections

Power supply cable (terminal assignment, connection data /£ Page 10 )

Signal cable/fieldbus cable (terminal assignment, connection data & Page 11 ff.)

Ground terminal for signal cable shield / fieldbus cable / RS485 line

Ground terminal for protective ground

Service adapter for connecting service interface FXA 193 (Fieldcheck, FieldCare)

Further connections:

- PROFIBUS DP : Cable for external termination, optional (terminal assignment, connection data & Page 14 )
- PROFIBUS DP / MODBUS RS485 : Signal cable (terminal assignment, connection data /£ Page 14 )

o QAN o9

Terminal assighment and Terminal assignment and connection data
connection data, power

supply all transmitters L1 (L+) 1 ‘ N (L-) 2 S
Designation oy voliage Protective earth
Functional values AC:U=85t0260V;18.2 VA

Caution!
Observe the grounding
scheme of the
installation (plant)!

or
AC:U=20to55V;14 VA
DC:U=16to 62 V;8W

Intrinsically safe circuit o

Un 260V AC

10 Endress+Hauser
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Terminal assighment and
connection data for signal
circuits (intrinsically safe

circuits)

Endress+Hauser

% Note!

The following tables contain values/specifications, which are dependent on the type code (type of
measuring device). Please compare the following type code to the one shown on the nameplate of your
measuring device. A graphic representation of the electrical connections can be found on Page 10.

Terminal assignment of transmitter 65F**-* _*F, 65I-*...*F

Terminal no. (inputs/outputs)

Transmitter
20(+) 21(-) | 22(+) | 23(-) 24(+)| 25(-)  26(+) | 27(-)
Assignment PROFIBUS PA
PA + ‘ PA -

Electric circuit - - - intrinsically safe
Safety-related - - - U; 30V DC
values I 600 mA

P; 8.5W

L £10 mH

G £5nF

FISCO Field device
Functional - - - galvanically isolated,
values Uue 91032 VDC

Igus 11 mA

[EC 61158-2 (MBP)

Terminal assignment of transmitter 65F**-*._ *G, 65I-*...*G

Terminal no. (inputs/outputs)

Transmitter 20 21 22 23
24 (+ 25 (- 26 (+ 27 (-
R R (+) ) (+) )
Assignment FOUNDATION Fieldbus
FF + ‘ FF -

Electric circuit

intrinsically safe

Safety-related
values

Functional
values

Ui 30V DC

I 600 mA

P; 8.5W

L £10 mH

G £5nF
FISCO Field device
galvanically isolated,

Ugys 9to32VDC
Igus 12 mA

IEC 61158-2 (MBP)

Terminal assignment of transmitter 65F**-*...*R, 65I-*...*R

Transmitter

20
(+)

21
()

22
(+)

Terminal no. (inputs/outputs)

23

() 240

25 (-)

26 (+) 27 (-)

Assignment

Current output,
active

Current output HART,
active

Electric circuit

intrinsically safe

intrinsically safe

11
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Terminal no. (inputs/outputs)

Transmitter 20 21 22 23
) () @) 24 (+) 25 (-) 26 (+) 27 (-)

Safety-related - - U, 21.8VDC U, 21.8VDC

values Io 90 mA Io 90 mA
P, 490 mW P, 490 mW
L, 4.1 mH L, 4.1 mH
Co 150 nF Co 150 nF
U, 30vDCY U, 30vDCY
I; 10mA Y I; 10mA Y
P, 03w?b P, 03w?b
L 0 L 0
o} 6 nF o} 6 nF

Functional
values

galvanically isolated,
active: 0/4 to 20 mA
Ry <400 W

galvanically isolated,
active: 0/4 to 20 mA
Ry <400 W

R, HART 3 250 W

1 The interconnection must be assessed according to national installation standard.

Terminal assignment of transmitter 65F**-* . *S 65I-*...*S

Terminal no. (inputs/outputs)

Transmitter 20 21 22 23
24 (+ 25 (- 26 (+ 27 (-
GG RRC R o i &
Assignment _ _ Pulse/frequgncy output, Current output HART,
passive active

Electric circuit

intrinsically safe

intrinsically safe

Safety-related - - U 30V DC U, 21.8V DC
values I 300 mA I, 90 mA
P; 600 mW P, 490 mW
L IIC 0 L, 4.1 mH
G lIC 6 nF C, 150 nF
U; 30vpcl
I 10mA Y
P; 03w?b
L 0
(o 6 nF
Functional - - galvanically isolated, galvanically isolated,
values passive: 30 VDC/ 250 mA | active: 0/4 to 20 mA
Open Collector Ry <400 W
Full scale frequency R HART 3250 W
2to 1000 Hz
1) The interconnection must be assessed according to national installation standard.
Terminal assignment of transmitter 65F**-* _*T, 65I-*...*T
Terminal no. (inputs/outputs)
Transmitter 20 21 22 23
24 (+) 25 (-) 26 (+) 27 (-)
) | )| )] ()
Assignment _ _ Pulse/frequepcy output, Current outPut HART,
passive passive

Electric circuit

intrinsically safe

intrinsically safe

Safety-related - - U; 30V DC U; 30V DC
values L 300 mA L 100 mA
P, 600 mW P, 1.25W
L; 0 L; negligible
G 6 nF G 6 nF
Functional - - galvanically isolated, galvanically isolated,
values passive: 30 VDC /250 mA | passive: 4 to 20 mA

Open Collector
Full scale frequency
2to 1000 Hz

voltage drop £9V
Ry < I(Vp. supply — 9V)+25
mA|

Endress+Hauser
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Terminal assignment of transmitter 65F**-* _*U, 651-*...*U

Transmitter

20
+)

21
)

22
(+)

Terminal no. (inputs/outputs)

23
)

24 (+) 25 (-)

26 (+) 27 (-)

Assignment

Current output passive

Current output HART, passive

Electric circuit

intrinsically safe

intrinsically safe

Safety-related
values

U; 30V DC
I 100 mA
P; 1.25W
L; negligible
G 6 nF

U; 30V DC
I 100 mA
P; 1.25W
L; negligible
G 6 nF

Functional
values

galvanically isolated,
passive: 4 to 20 mA
voltage drop £9 V

Ry < [(Vp supply — 9V) =25
mA|

galvanically isolated,
passive: 4 to 20 mA
voltage drop £9 V

Ry < [(Vp supply — 9V) =25
mA|

13
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Terminal assignment and
connection data for signal
circuits (non-intrinsically
safe circuits)

14

A Note!

The following tables contain values/specifications, which are dependent on the type code (type of
measuring device). Please compare the following type code to the one shown on the nameplate of your
measuring device. A graphic representation of the electrical connections can be found on Page 10.

Terminal assignment

Transmitter

Terminal no. (inputs/outputs)
20(+) | 21(-) | 22(+) | 23() | 24(+)  25() | 26(+) | 27()

Fixed communication boards (permanent assignment)

65F**-* *A B B Pulse/frequency Current output
651-*.. %A output HART
65***-* *B Pulse/frequency Current output
651-* *B Relay output 2 Relay output 1 output HART
po*FH K ] External termination PROFIBUS DP *
651-%..] +5v | DGND B | A
FOUNDATION

65***-*. *K _ _ - Fieldbus
651-*...*K

FF+ | FF-
po*E*R* *() s ) MODBUS RS485*
651-*.*Q - - tatus input B ‘ A

Flexible communication boards

ZEEZ*_:C*C Relay output 2 Relay output 1 Pmseo/fégiltlemy Curr;rzl;);l tput
ggf_i*_:D*D Status input Relay output Pulse()/i;iltlency Curr;rzé);l tput
ggftf—:E*E Status input Relay output Current output 2 Currelr_lltA(;;cput 1
ng 1*_:L*L Status input Relay output 2 Relay output 1 Currle{rzé); tput
ng 1*_: i'*z Relay output Current output 2 Pulseo/lfli;?lilency Currelr_lllcgtput 1
ng 1*_:4*4 Current input Relay output Pulseo/lf;;?lilency CurreHrXF?; tput
ggfi*_: ;*5 Status input Current input Pulse()/lfli;(l]llsency CurreHrgfz)F}l tput
Z;FT_IE,% Status input Current input Current output 2 Curr;rgg%l tput
ng:*_: é"*8 Status input Pulseo/i[e)?lltlency Current output 2 Curr;rgg%l tput

Safety-related and functional values of signal circuits £ Page 15
* PROFIBUS DP, MODBUS RS485:
- terminal 26 (+) ® B (RxD/TxD-P)

- terminal 27 (-) ® A (RxD/TxD-N)

Endress+Hauser
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Safety-related and functional values of signal circuits

Signal circuits

Functional values

Safety-related values

Current output HART

galvanically isolated, active/passive can be
selected:
= active: 0/4 to 20 mA
R, <700 W, R HART 2 250 W
= passive: 4 to 20 mA
V,=18t030VDC,R;?150 W

Current output

galvanically isolated, active/passive can be
selected:
= active: 0/4 to 20 mA
R, <700 W
® passive: 4 to 20 mA
V,=18t030VDC R;?150 W

Pulse/frequency output

galvanically isolated, active/passive can be
selected:
= active: 24 VDC/ 25 mA
(max. 250 mA during 20 ms)
R, > 100 W
= passive: 30 VDC/ 250 mA
Open Collector

Full scale frequency 2 to 1000 Hz
(fmax = 1250 Hz)

Relay output

galvanically isolated,
max. 30 VAC/ 500 mA
max. 42 VDC/ 100 mA

Current input

galvanically isolated, active/passive can be
selected:
® active: 4 to 20 mA, R £ 150 W

Ugut = 24 V DC, short-circuit proof

= passive: 0/4 to 20 mA, R £ 150 W
Upax =30V DC

Status input

galvanically isolated,
3to30VDC
R =5kW

PROFIBUS DP

galvanically isolated,
RS485 as per Standard EIA/TIA-485

PROFIBUS DP, external
termination

galvanically isolated,

RS485 as per Standard EIA/TIA-485
Terminal 24: +5V

terminal 25: DGND

FOUNDATION Fieldbus

galvanically isolated,
Upys =910 32V DC
Ipys = 12 mA

[EC 61158-2 (MBP)

MODBUS RS485

galvanically isolated,
RS485 as per Standard EIA/TIA-485

intrinsically safe =no
Up, =250V
In =500 mA

Service adapter

Endress+Hauser

The service adapter is only used for connecting service interfaces approved by Endress+Hauser.

/\ Warning!

It is not permissible to connect into the service adapter whilst the atmosphere is considered to be

explosive.

15
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Device fuse

/\ Warning!
Use only fuses of the following types; the fuses are installed on the power supply board:

= Voltage 20to 55V AC/ 16 to 62 V DC:
Fuse 2.0 A slow-blow, disconnect capacity 1500 A
(Schurter, 0001.2503 or Wickmann, Standard Type 181 2.0 A)

= Voltage 85 to 260 V AC:
Fuse 0.8 A slow-blow, disconnect capacity 1500 A
(Schurter, 0001.2507 or Wickmann, Standard Type 181 0.8 A)

Technical Data

Dimensions

Please find the differences between the standard version transmitter and the EEx d version in the
following diagram. These dimensions are valid both for the compact version and for the remote
version. The dimensions of the sensor (B and L) correspond to the standard version.

Refer to the following Technical information for these dimensions: t-mass 65F, 651 ® TI00069D

265 (10.4)
242 (9.52)

240 (9.44)

217 (8.54)
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Fig. 7: Dimensions of Ex-compact version

Weight
The weight of the EEx d version weights approx. 4.4 lbs more than the standard version.

Control Drawings

16

Endress+Hauser Reinach hereby declares that the product is in conformity with the requirements of
the FACTORY MUTUAL standard.

% Note!
The 'Documentation/Important Information" folder provided with the measuring device contains a CD-
ROM with all the Control Drawings.
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@ Ex documentation

This document is an integral part of the following Operating Instructions:
BAOO111D, Proline t-mass 65 HART

BAO00113D, Proline t-mass 65 PROFIBUS DP/PA
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Special conditions

Install per Canadian Electrical Code.
Control room equipment shall not use or generate more than 250 V rms.
The device must be integrated into the potential equalization system.

For terminals No. 20 to No. 27 of the transmitter, only devices with ratings U, £ 250 Vand [, £ 500
mA are allowed to be connected (does not apply to intrinsically safe circuits).

The specified temperature class in conjunction with the ambient temperature and the fluid
temperature must be in compliance with the tables on Page 22.

It is not permissible to connect into the service adapter whilst the atmosphere is considered to be
explosive.

Use of the devices is restricted to fluids against which the process-wetted materials are
adequately resistant.

Transmitter enclosure is factory sealed for use in Class 1Division 1 Groups B, C, D.
t-mass 65F, 651 are dual seal devices according to ANSI/ISA - 12.27.01-2003.

The devices are equiped with a pressure relief device. For the case of failure, make sure that the
pressure relief device is not hindered mechanically from working and that the relief device is not
directed as such to cause damage. See below diagram.

p > 2 bar (29 psi) H J

>12 mm (0.5 inch)

 ——-

A0005655

'ib Caution!

Use supply wires suitable for 5 °C above ambient temperature, but at least for 80 °C.

General warnings

18

Installation, connection to the electricity supply, commissioning and maintenance of the devices
must be carried out by qualified specialists trained to work on Ex-rated devices.

Compliance with national requlations relating to the installation of devices in potentially explosive
atmospheres is mandatory, if such requlations exist.

Open the device only when it is de-energized (and after a delay of at least 10 minutes following
shutdown of the power supply).

The housing of the Ex-rated transmitter can be turned in 90° steps. Whereas the non-Ex version has
a bayonet adapter, however, the Ex version has a thread. Recesses for centering the worm screw are
provided to prevent inadvertent movement of the transmitter housing.

It is permissible to turn the transmitter housing through a maximum of 180° during operation (in
either direction), without compromising explosion protection. After turning the housing the worm
screw must be tightened again.

The screw cap has to be removed before the local display can be turned, and this must be done with
the device de-energized (and after a delay of at least 10 minutes following shutdown of the power
supply) or while the area is known to be non-hazardous.

Endress+Hauser
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Approvals General

The system meets the fundamental health and safety requirements for the design and construction of
devices and protective systems intended for use in potentially explosive atmospheres in accordance
with the Canadian Electrical Code.

Certification number
160686 - 1715837

Inspection body
CSA INTERNATIONAL

Identification

The identification of the system contains the following specifications:
= (lass ], Div.1, Groups ABCD

s (Class ], Zone 1, Group IIC T4-T1

s (lass 1, Div.1, Groups EFG

= (Class ]I

Description of measuring The measuring system consists of transmitters and sensors.

system Two versions are available:

= Compact version: transmitters and sensors form a mechanical unit.
= Remote version: transmitters and sensors are separated by open ground when installed and
connected to each other via a connecting cable.

Endress+Hauser 19
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Nameplates

20

The nameplates, which are mounted in a clearly visible position on the transmitter and sensor, contain
all of the relevant information about the measuring system.

7
4 N\
1 —1 Proline t-mass 65 Endress+Hauser
Order Code:  B5F25-XXXXXXXXXXXX NEMA/TypedX |— 8
2 7l serho: 12345678901 Explosionproof for CL.I, DIV.1, Gps. AB,C,D
TAG No..  ABCDEFGHJKLMNPQRST Dust-gnitionproof CL.II, DIV.1, Gps. E,F.G, CL.IIl and
FM: CL.I, Zone 1 IIC T4-T1
3 7% 20-55VAC/16-62VDC CSA: CLI, Zone 1 IiC T4-T1
50-60Hz 14VABW | FACTORY SEALED -
A 4| CoA GLL DIV 1. Gpe B.C D ol
| LI, DIV, Gps. B.C.D only
5 7+ I-OUT (HART), +OUT For nsaliton amaterperaare. oS }—— 9
RELAY, RELAY identification see contol drawings.
6 —f
A" FM: XA00091D/06/....... and control dwg. FES0096
CSA: XA00091D/06...... and control dwg. FES0098 | _20°C (~4°F) < Tamb < +60°C (+140°F) }77 1 O
0» e APPRO\/ED‘ C ‘ )
11 12 13 14
1 —!iProline t-mass F Endress+Hauser
2 ___l|Order Code: 65F50-XXXXXXXXXXXX IP67 | NEMA/Type 4X f———— 8
?:E;Nr\?o ;%%Sg:?g LKLMNOPQRST Intrinsically safe for use in
15 —{DN50 DIN/EN PN40 g:: }i,%x}u,%‘::ss'.??%‘[’(:l“lu and 7
B 17 16 — $ 33@640&% én—g./ziatgsg Zp% gauge Ehs’IACéLIIZ;Zi; 1"ﬁcT 4T2T-1T1
18 —liMaterials: 316/316L11.4404 Dual Seal
19 ——iSeal: EPDM/PEEK T t see |
20 st control crawing, \ 9
A”[D ;!Aanongm/ns/ // and control dwg. Fséggggx} 1 3
C € V) <:> (S B: -20°C(-4°F) <Tambs< +60°C(+140°F) -——— 1 ()
Nizg9s APPROVED
T
11 |
12 14
A0005445
Fig. 1: Example for nameplates of a transmitter and of a sensor
A Transmitter nameplate
B Sensor nameplate
1 Transmitter or sensor type
2 Order code and serial number
3 Power supply, frequency and power consumption
4 Additional specifications (only if present)
5 Auvailable inputs/outputs
6  Space for additional information on special products
7 Identification of the type of protection, explosion group, temperature class, Ingress protection
8 Type of housing protection
9  Space for notes, e.g. delays, etc. (only if necessary)
10 Ambient temperature range
11 C-Tick symbol
12 Label of notified body: CANADIAN STANDARDS ASSOCIATION
13 Associated Ex documentation
14 Space for other approval specifications and certificates, e.g. PROFIBUS, etc. (only if present)
15 Nominal diameter/nominal pressure
16 Fluid pressure range
17 Fluid temperature range
18 Material tube/sensor
19 Seal material
20 Additional information, e.g. 3.1 = 3.1 certificate for wetted materials
Endress+Hauser
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Type code The type code describes the exact design and the equipment of the measuring system.
It can be read on the nameplate of the transmitter and sensor and is structured as follows:

t - m a s 5[6\5\I\—\*‘*‘*‘*‘*‘*‘*‘*‘*‘*[*[*[*[*‘

Pos.-Nr.:

1 Instrument family

2 Electronics

3 Sensor ’7
4 Hyphen ’7

5to 6 Length

7 to see following table

t - m a s s|[6[5[F[*|[*|-[*[*[*[*][*[*]x]x[x]*x]x]x]

Pos. no.:

1 Instrument family

2 Electronics

3 Sensor

4to Nominal diameter

|
6 Hyphen }—

7 Material tube; sensor

8 Process connection

9 Seal

10 Surface condition

11 Calibration

13 Approval

14 Housing

15 Cable entry

16 Display, operation

17 Software

18 Outputs/inputs

|
|
\
|
\
|
\
J
\
J
12 Additional test/certificate }
\
J
\
|
|
|
\
|
\
|
\
J

Transmitter approval (Pos. no. 13 in the type code)

*

Approval

N Explosionproof and Dust-Ignitionproof for:
= Class|, Div.1, Groups ABCD

s (Class|, Zone 1, Group IIC T4-T1

s (Class II, Div.1, Groups EFG

= Class III

Endress+Hauser 21
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Temperature table Max. fluid temperature [°C] for T4-T1 in relation to the ambient temperature T,

compact version
T T4 T3 T2 T1
a (135°C) (200°C) (300 °C) (450 °C)
t-mass 65F~k*_*~k**~k*~k****~k +55 OC 80 80 100 100
+60°C 80 80 80 80
T T4 T3 T2 T1
2 (135°C) (200°C) (300 °C) (450 °C)
t-mass 65[-FF Ak +60°C 80 80 100 130
Seal and transmitter in relation to the fluid temperature T4
t-mass 65F**_**2********* N .
aes G5 t-mass 65FXF-F*3x kA Ak Ak * -20"Cto+100°C
trmass 65F**-FFyrariikiox -40°Cto+100°C
t-mass 65[-***F3FFFFFFFAK -20°Cto+130°C
t-mass 651 t-mass 65[-FFFFFFHAA KKK -35°Cto+130°C
t_mass 651_****0********* N .
t-mass 651'****4********* -40°Cto+130°C
The minimum permitted ambient temperature is =20 °C.
A version for a minimum permitted ambient temperature to =40 °C is optionally available.
Temperature table remote  Sensor
version Max. fluid temperature [°C| for T4-T1 in relation to the maximum ambient temperature T,
T T4 T3 T2 T1
2 (135°C) (200°C) (300 °C) (450 °C)
t-mass 65F**_************ +55 QC 80 80 100 100
+60°C 80 80 80 80
T T4 T3 T2 T1
a (135°C) (200 °C) (300 °C) (450 °C)
t-mass G5[-FFHFIFFAAA KKK +60°C 80 80 100 130

Seal and transmitter in relation to the fluid temperature T ;.4

t_maSS 65F**_**2********* N .
—CE t-mass 65F**-**3xxkkxkkkk -20°Cto+100°C
t-mass 65F**-*¥* ¥k xkkkkkk -40°Cto +100°C
t-mass 65[-****3FHFFFIxxX -20°Cto+130°C
t-mass 65 t-mass 65[-**** FFFFkkxxx -35°Cto +130°C
t-mass 5[-**FFQ*** kK kKKK . i
t-mass 65[-F*** 4k kkkrxx* -40°Cto+130°C

The minimum permitted ambient temperature is =20 °C.
A version for a minimum permitted ambient temperature to -40 °C is optionally available.

Transmitter

The maximum ambient temperature range is =20 to +60 °C.
A version for ambient temperatures to =40 °C is optionally available.

22 Endress+Hauser
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Design of measuring
system

1

A0005237

Fig. 2: Design of the measuring system, compact/remote version

e Awx

c

Transmitter housing (compact version)
Transmitter housing on connection housing, remote version
Sensor, connection housing, remote version

Screw terminal for connecting to the potential equalization
Connection compartment cover
Remote version connecting cable

® and @ see following chapter "Cable entries"

A Note!
For connecting the remote version connecting cable ® Page 24

Cable entries

@ Cable entries for transmitter terminal compartment (XP version) power supply/communication
cable.
Choice of thread for cable entry: ¥2" NPT.

Make sure that the XP cable glands/entries are secured to prevent working loose and that the seals
are installed immediately adjacent to the housing, if required (Class [, Div. 1, Group A).

@ Cable entries for the transmitter terminal compartment (remote version) sensor cable
connection:
Choice of thread for cable entry, %" NPT.

Cable specification

You can find information about the cable specification in the associated Operating Instructions.
Additionaly:

Total inductance L, £ 0.09 mH
Total capacitance C £ 0.1 pF
Test voltage * 500V

Maximum cable length £ 100m

Potential equalization

Endress+Hauser

The transmitter (compact and remote version) must be safely integrated into the potential
equalization via the screw terminal on the outside of the transmitter housing. Alternatively, the
transmitter of the compact version can be integrated into the potential equalization via the pipeline
as long as the pipeline provides a ground connection conforming to regulations.

When using the remote version, the connection housing of the sensor must be grounded via the
external screw terminal. Alternatively, the sensor can be integrated into the potential equalization
via the pipeline as long as the pipeline provides a ground connection conforming to regulations.

% Note!
Further information about potential equalization, screening and grounding can be found in the
associated Operating Instructions.

23



XA00091D

Proline t-mass 65

Potential equalization for fieldbus versions, when both sides of the screen are grounded

4a
A0005215
Fig. 3: Example for connecting potential equalization lines
1 Distributor/T-Box
2 Bus devices for potentially explosive atmospheres
3.1 Bus termination PROFIBUS PA or FOUNDATION Fieldbus
3.2 Bus termination PROFIBUS DP or MODBUS RS485
4 Bus power supply unit or automation system
4a Potential equalization line is fed out into the safe area
A Note!
The length of the spurs is to be considered.
Connection of remote
version connecting cable 6to
GND 10V COMMS
-+ =+
4 |42 [ 43 | 44
@
— ——J]
— ——{O]
&
41 | 42 | 43 | 44
-+ -+
GND 6to COMMS
10V

24

Fig. 4: Connection of remote version connecting cable
a Field housing: Zone 1

b Remote version insertion version

¢ Remote version flange version

A0005235

Wire colors (color code according to DIN 47100) ® terminal number: 41 = white, 42= brown, 43= green, 44 = yellow

Terminal assignment and connection data

The remote version connection between the sensor and the transmitter is carried out with explosion

protection EEx i.

The maximum cable length is 100 m.

Endress+Hauser
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Electrical connection Connection compartment

Transmitter housing compact/remote version (terminal assignment, connection data £ Page 24 ff.)

4 to 20 mA HART PROFIBUS PA Ex ia
FOUNDATION Fieldbus
- [27 - [27
+|26 b +{26 b
~[25 -1 25
+ | 24 C + | 24 C
e -3 © e _[23 ©
+[22 O +[2 O
- [21 -[21
+ | 20 + | 20
@ Hd D -d
N (L) [2 2D - N (1) [2 2D -
L1 (L+) [1 L1 (L+) [ 1
A0005611 A0005613
PROFIBUS DP
MODBUS RS485
-[27
+ | 26
-[25
+| 241
e |23
+[22
-[21
+ |20+
@
N (L) [ 2
L1 (L+) [ 1
A0005617

Fig. 5: Electrical connections

Power supply cable (terminal assignment, connection data /£ Page 24 )

Signal cable/fieldbus cable (terminal assignment, connection data & Page 26 ff.)

Ground terminal for signal cable shield / fieldbus cable / RS485 line

Ground terminal for protective ground

Service adapter for connecting service interface FXA 193 (Fieldcheck, FieldCare)

Further connections:

- PROFIBUS DP: Cable for external termination, optional (terminal assignment, connection data /£ Page 29 )
- PROFIBUS DP / MODBUS RS485: Signal cable (terminal assignment, connection data & Page 29 )

o a0 oo

Terminal assighment and Terminal assignment and connection data
connection data, power

supply all transmitters L1 (L+)1 ’ N (L-) 2 &)
Designation Somelyvolage Protectiveearth
Functional values AC:U=85t0260V;18.2 VA

Caution!
Observe the grounding
scheme of the
installation (plant)!

or
AC:U=20to55V; 14 VA
DC:U=16to 62 V; 8W

Intrinsically safe circuit
no

Un 260V AC

Endress+Hauser 25
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Terminal assignment and
connection data for signal
circuits (intrinsically safe

circuits)

26

A Note!

The following tables contain values/specifications, which are dependent on the type code (type of
measuring device). Please compare the following type code to the one shown on the nameplate of your
measuring device. A graphic representation of the electrical connections can be found on Page 25.

Terminal assignment of transmitter 65F**-* __*F, 651-*...*F

Terminal no. (inputs/outputs)

Transmitter
20(+) | 21 (=) | 22(+) | 23 (=) | 24 (+) | 25(-) | 26 (+) ‘ 27 ()
Assignment PROFIBUS PA
PA + ‘ PA -

Electric circuit

intrinsically safe

Safety-related - - U; 30V DC
values I 600 mA

P; 8.5W

L £10 pH

G £5nF

FISCO Field device
Functional - - galvanically isolated,
values Usus 91032V DC

Igus 11 mA

IEC 61158-2 (MBP)

Terminal assignment of transmitter 65F**-* . *G, 65I-*...*G

Transmitter

20
(+)

)

22
(+)

Terminal no. (inputs/outputs)

23
()

24 (+) 25 (-)

26 (+) 27 (-)

Assignment

FOUNDATION Fieldbus
FF + ‘ FF -

Electric circuit

intrinsically safe

Safety-related
values

Functional
values

U 30V DC

I 600 mA

P; 8.5W

L; £10 pH

G £5nF
FISCO Field device
galvanically isolated,

Ugys 9to32VDC
Igus 12 mA

IEC 61158-2 (MBP)

Terminal assignment of transmitter 65F**-*__*R, 65I-*...*R

Transmitter

20
(+)

21
)

22
(+)

Terminal no. (inputs/outputs)

23
)

24 (+) 25 (-)

26 (+) 27 (-)

Assignment

Current output,
active

Current output HART,
active

Electric circuit

intrinsically safe

intrinsically safe

Endress+Hauser
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Terminal no. (inputs/outputs)

Transmitter 20 21 22 23
A T 24 (+) 25 (-) 26 (+) 27 (-)
Safety-related - - U, 21.8V DC U, 21.8V DC
values Io 90 mA Io 90 mA
P, 490 mW P, 490 mW
L, 4.1 mH L, 4.1 mH
C, 150 nF C, 150 nF
U; 30vDCY U; 30vDCY
I; 10mA Y I; 10mA Y
P, 03w?b P, 03w?b
L 0 L 0
G 6 nF G 6 nF

Functional
values

galvanically isolated,
active: 0/4 to 20 mA
Ry <400 W

galvanically isolated,
active: 0/4 to 20 mA
Ry <400 W

R, HART 2 250 W

Y The interconnection must be assessed according to national installation standard.

Terminal assignment of transmitter 65F**-*,, *S 65I-*...*S

Terminal no. (inputs/outputs)

Transmitter 20 21 22 23
24 (+) 25 (-) 26 (+) 27 (-)
GG
Assignment _ _ Pulse/frequepcy output, Current ou‘Fput HART,
passive active
Electric circuit - - intrinsically safe intrinsically safe
Safety-related - - U 30V DC U, 21.8VDC
values I 300 mA I, 90 mA
P; 600 mW P, 490 mW
L IIC 0 L, 4.1 mH
G IIC 6 nF Co 150 nF
U; 30vDCY
L 10mA Y
P; 03w
L 0
G 6 nF
Functional - - galvanically isolated, galvanically isolated,
values passive: 30 VDC/ 250 mA | active: 0/4 to 20 mA

Open Collector
Full scale frequency
2 to 1000 Hz

R, < 400 W
R, HART 3 250 W

1 The interconnection must be assessed according to national installation standard.

Terminal assignment of transmitter 65F**-*__*T, 651-*...*T

Terminal no. (inputs/outputs)

Transmitter 20 21 22 23
24 (+) 25 (-) 26 (+) 27 (-)
(+) | ) ()] )
Assignment _ _ Pulse/frequepcy output, Current outPut HART,
passive passive
Electric circuit - - intrinsically safe intrinsically safe
Safety-related - - U; 30V DC U; 30V DC
values I 300 mA I 100 mA
P; 600 mW P; 1.25W
L; 0 L; negligible
G 6 nF G 6 nF
Functional - - galvanically isolated, galvanically isolated,
values passive: 30 VDC/ 250 mA | passive: 4 to 20 mA

Open Collector
Full scale frequency
2 to 1000 Hz

voltage drop £ 9 V
RL < [(Vp. supply — 9 V) +25
mA|

27
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Terminal assignment of transmitter 65F**-* . *U, 651-*...*U

Terminal no. (inputs/outputs)

Transmitter 20 21 22 23
24 (+) 25 (-) 26 (+) 27 (-)
) | )] )] ()

Assignment - - Current output passive Current output HART, passive
Electric circuit - - intrinsically safe intrinsically safe
Safety-related - - U; 30V DC U; 30V DC
values L 100 mA L 100 mA

P, 1.25W P, 1.25W

L negligible L negligible

G 6 nF G 6 nF

Functional - - galvanically isolated, galvanically isolated,
values passive: 4 to 20 mA passive: 4 to 20 mA
voltage drop £9 V voltage drop £9V
Ry < l(vp supply 9V)+25 Ry < I(Vp supply — 9V) =25
mA| mA|
Endress+Hauser
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Terminal assighment and
connection data for signal
circuits (non-intrinsically
safe circuits)

Endress+Hauser

% Note!

The following tables contain values/specifications, which are dependent on the type code (type of
measuring device). Please compare the following type code to the one shown on the nameplate of your
measuring device. A graphic representation of the electrical connections can be found on Page 25.

Terminal assignment

Transmitter

Terminal no. (inputs/outputs)
20(+) | 21(-) | 22(+)  23() | 24(*) | 25()  26(+) | 27()

Fixed communication boards (permanent assignment)

65F**-* *A B _ Pulse/frequency Current output
651-*.. %A output HART
65***-* *B Pulse/frequency Current output
651-* *B Relay output 2 Relay output 1 output HART
fo*FH K *] External termination PROFIBUS DP *
651-*..%] +5V | DGND B | A

*kk_k K FOUNDATION
657 E-E.IK _ - _ Fieldbus
651-*...*K

FF+ | FF-

porE** *(Q) ) MODBUS RS485*
651-%..*Q - - Status input B ‘ A

Flexible communication boards

ggf-i*_:c*c Relay output 2 Relay output 1 Pulseo/iig?lltlency Curr;rzlg? tput
g 2?_1*_:]3 "D Status input Relay output Pulseo/lfl;e)?lilency Curr;nAt;,}l tput
ggf_i*_:E*E Status input Relay output Current output 2 Curre;ﬁpm 1
ggf_i*_:L*L Status input Relay output 2 Relay output 1 CurreHrXPc{);l tput
225:*_12*2 Relay output 1 Current output 2 Pulseo/lflile)gttlency CurreHrll‘;clg;l tput
ggii*_;*l} Current input Relay output Pulseo/lflile)gttlency CurreHer;)}l tput
Z;F_i*_: é'*B Status input Current input Pulseo/lfliggltlency CurreHrX;}l tput
Z;F_i*_:f)% Status input Current input Current output 2 Curr;rx;}l tput
Z;F_Z*_IS "8 Status input Pulsecflfli:?llgency Current output 2 Curr;rx;}l tput

Safety-related and functional values of signal circuits & Page 30
* PROFIBUS DP, MODBUS RS485:

- terminal 26 (+) ® B (RxD/TxD-P)
- terminal 27 (-) ® A (RxD/TxD-N)

29
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Safety-related and functional values of signal circuits

Signal circuits

Functional values

Safety-related values

Current output HART

galvanically isolated, active/passive can be
selected:
= active: 0/4 to 20 mA
R, <700 W, R, HART ? 250 W
® passive: 4 to 20 mA
Vs=18t030VDC R’ 150 W

Current output

galvanically isolated, active/passive can be
selected:
= active: 0/4 to 20 mA
R <700 W
® passive: 4 to 20 mA
V,=18t030VDC,R;? 150 W

Pulse/frequency output

galvanically isolated, active/passive can be
selected:
= active: 24 VDC/ 25 mA
(max. 250 mA during 20 ms)
R, > 100 W
= passive: 30 VDC/ 250 mA
Open Collector

Full scale frequency 2 to 1000 Hz
(frax = 1250 Hz)

Relay output

galvanically isolated,
max. 30 VAC/ 500 mA
max. 60 VDC/ 100 mA

Current input

galvanically isolated, active/passive can be
selected:
® active: 4to 20 mA, R £ 150 W

Ugyt = 24 V DC, short-circuit proof

= passive: 0/4 to 20 mA, R £ 150 W
Unax =30V DC

Status input

galvanically isolated,
3t030VDC
R;=5kW

PROFIBUS DP

galvanically isolated,
RS485 as per Standard EIA/TIA-485

PROFIBUS DP, external
termination

galvanically isolated,

RS485 as per Standard EIA/TIA-485
Terminal 24: +5V

terminal 25: DGND

FOUNDATION Fieldbus

galvanically isolated,
Upys=91t032VDC
Igys = 12 mA

[EC 61158-2 (MBP)

MODBUS RS485

galvanically isolated,
RS485 as per Standard EIA/TIA-485

intrinsically safe =no
Up, =250V
I =500 mA

Service adapter

30

The service adapter is only used for connecting service interfaces approved by Endress+Hauser.

/\ Warning!

It is not permissible to connect into the service adapter whilst the atmosphere is considered to be

explosive.

Endress+Hauser
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Device fuse

/\ Warning!
Use only fuses of the following types; the fuses are installed on the power supply board:

s Voltage 20to 55V AC/ 16 to 62 V DC:
Fuse 2.0 A slow-blow, disconnect capacity 1500 A
(Schurter, 0001.2503 or Wickmann, Standard Type 181 2.0 A)

= Voltage 85 to 260 V AC:
Fuse 0.8 A slow-blow, disconnect capacity 1500 A
(Schurter, 0001.2507 or Wickmann, Standard Type 181 0.8 A)

Technical Data

Dimensions

Please find the differences between the standard version transmitter and the EEx d version in the
following diagram. These dimensions are valid both for the compact version and for the remote
version. The dimensions of the sensor (B and L) correspond to the standard version.

Refer to the following Technical information for these dimensions: t-mass 65F, 651 ® TI069D
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Fig. 6: Dimensions of Ex-remote version
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Fig. 7: Dimensions of Ex-compact version

Weight
The weight of the EEx d version weights approx.2 kg (4.4 1bs) more than the standard version.

Control Drawings

Endress+Hauser

Endress+Hauser Reinach hereby declares that the product is in conformity with the requirements of
the CANADIAN STANDARDS ASSOCIATION.

% Note!
The "Documentation/Important Information" folder provided with the measuring device contains a CD-

ROM with all the Control Drawings.
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