I/A Series® HARDWARE invensys
Product Specifications F O O rO
xboro.

PSS 21H-2Z17 B4
FBM217 Discrete Input Interface Module

The FEMZTT Discrala npidf Inferface Module provides 32 de vallage inpuf channak.

FEATURES willh tha configurable options: Input Filter Tima
Key faatures of the FBM217 are: and Fail-Safe Confguration
Thirty-Teo £32) discrete inputs Vardous Tarmination Assarmblias (TAg) that
Contan:
Supports dizcrate input signals at voltagas o
*  High voltage attenuation and optical isolation
« 15060V de o Wt
sl ¢  Extamnal powear connaction for devica
& A0V ac axcitabon.

Single or redundant modulas

Compact, ruggad design suitabls for enclosune in
Chzs G2 (harsh) enaronmeant

Exacutes tha programs for Discrate Input, Lad dar
Lagie, Pulsa Count, and Saguanca of Evants,
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OVERVIEW

Tha FEM21T Discrata Input Intarface Moduls
providas 32 input channalks, each accapting a 2-wing
input fom a de woltage source. Assoaatad
tamination assambbaes (TAS) provica for discrate
inputs of undar 80 Vae, 120V ac 25V de or

240V ac. The moduls parforms sinal conversion
raguired to interface the electncal nput signak from
the Beld sansors 1o the Module Fiddbus,

Dapanding on the typa of 'O signal requirad, tha TAs
contain curmant briting devicas, high woltaga
attanuation circuits, optical isalation and axternal
power SoUrce connactions,

The moduls with its associatad TA suppodts the
followdng discrata inputs:

L=

[ mBM217 |30V e, 125V de, 120 Ve, |

RE=LLE - H T
| .

Tha maduls can be usadas a singk unit, oras a
redundant pair {two FBM2172). Whanusadas a
radundant pair, the moduas combing 1o provida
radundancy at the Fiadbus Modula (FBM) kaal, with
fiald input signate racaned from ona comman
temmination assambly though a redundant adapter
affixed to the FEMs' basaplate. The fiskd input cumant
for radundant maduas ks doublad. A radundant
digital input block in the controd software validatas
aach input in conpunction with information tofirom tha
module, and saacts the input with the highest quality
for processing in the control stratagy.

Ina radundant configuration, contact sanss powar
from aach modula i dioda OR'd togathar in the
redundant adaptar 1o e edundant power,

A radundant contact input function block, CINR, ke
ugad for aach radundant pair of inputs. The CINR
block handas input rmads and initialization logic for
the redundant channats, On each axacuton oyck of

the CINA block, dentical mads ana sant 1o both
modulas, fully axarcizing tha fikdbus and tha logc
circuitry of aach moduls.

When comnectad to tha appropriate TAs, tha
FEM2T modus providas unctionality formardy
provigad by the 100 Sanas FBM 10 subsyetam. TAs
ara availabls which support the funclionality of tha
100 Sanes man FEMOTAB, FEMO8, FEMZ20, and
FEM24A/8/C (16 inpatt main FEMs). Expangion TAs
are avalablo for usa with thess main FEM TAsto
support tha functionality of expansion FBM12,
FEM13, FBM21, or FBM25A/BAC (16 input
axpanzon FBMs).

COMPACT DESIGN

FEMAT has a compact dasagn, with a rugged
extruded aluminum extador for physical protaction of
the cincuits. Enclosures spacially dasignad for
mounting the FBMs provids vanous kevels of
amdronmantal protaction, up toharsh amaonmant s,
par ISA Standard 571.04.

VISUAL INDICATORS

Light-amitting diodas {LEDs) incomporatad into the
frant of the modue provida vsual indication of the
Fiadbus Module oparational status, aswall as tha
dizcrate statas of tha individualinput pants.

EASY REMOVAL/REPLACEMENT

Tha madule can ba removadfaptacad without
ramoving fiald davica tammination cabling, power, of
communcation cabling.

When radundant, aither modula may be raplacad

withaut upsatting Sakd input signals o the good
maduke. Tha madule can ba removeddraplacad
without ramoving fidd device tamination cabling,

power, of Communications cablng.



SEQUENCE OF EVENTS

The Saguanca of Bvants [S0E) softwara packags {lor
usa with VA Seras W8.x or later softwara) ks usad for
acquisition, storaga, display, and reporting of events
assocalad with digital input points in a controd
gystam. SOE, using the aptional GPS basad tima
synchronization capabdity, supports data acquistion
across cantrol procassons at intanals of up to ona
millisacond, dapanding on the signal sounca.

Rafer to PSS 215-280 B4, Saguencs of Events 1o
kearn moa about this package, and to

PSS 21H-4C2 B3, Time Synchronization Eguisment,
for a description of the optional time Ssynchronzation
capabally

14 Sanas systams with software aardar than Vax
can support SOE through ECBE and EVENT blocks.
However, thase systams do not suppart GPS time
synchrorization and use a timestamp sant by the
Controd Procassor which i accurate to the nearast
sacond and doas not provice Synchnonization
batwean differant Controd Procassors,

FIELDBUS COMMUNICATION

A Reldous Communcations Maodule or a Controd
Procassor intarfaces 1o thea 2 Mops module Feldbus
usad by tha FBMs, The FEM217T accapts
communication from aither path (A or B)of the

2 Mbps Rakibus =should ana path &l or be
switchad at the systam laval, the module continuas
commurication aver the activa path,
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MODULAR BASEPLATE MOUNTING

The module mounts on a DN ral mounted
basaplata, which accommodates up 1o four or esght
Fladdbus Modulkes, The Modular basephlita is aithar
DIN rall mountad ar rack mounted, and includas
sgna connactons for redundant Fialdbus, redundant
indepandant do power, and tarmination cables.

Redundant madules must ba located in ocd and
avwan adiacant postions on the basaplate {posdlions
1and 2,3 and 4, 5 and 6, or 7 and 8). To achieve
the redundancy, a redundant adaptar modus is
placad on the two adjacent basaphts tanmination
cable comnacton to provida a single tarmination
cable connaction. A single tarmination cabla
connects fom tha redundant adapter 1o tha
associatad TA

To syetam configurator apphcations and monitordng
through SMON, Syetam Manager, and SMDH,
radundant modulas appaar 1o bo saparate,
nomradundant maduas. Tha functional redundancy
for thesa modules i provided by thair associated
controd blocks.

TERMINATION ASSEMBLIES

Fiedd 1O sgnals connact 1o the FEM subeyvstam via
DM rad mountad TAs. Tha TAs usad with tha
FEMZ21T are describad in “TERMNATION
ASSEMBLIES AND CABLES® on paga 7.
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FUNCTIONAL SPECIFICATIONS

Input
32 group isolated channals

On-State Voltage
15030V dc

Off-5tate Voltage
0105 Vde

Current
22 mA (typical) at 30 V de Input
Source Resistance Limits
OM-STATE
1 k 0 {masdmum) at 15V de
OFF-STATE
100 k €2 minimurm) at 30 V de
Filter/Debounce Timell)
Configurable (No Fltering, 4, 8, 16, or 32 ms)
Maximum Pulse Count Rate
250 Hz

Isolation (Module/TA Combination)
For TAs wiich provide group iolation (POS1ECA,
POS16CE, POMEPW, POS 6P and PO316X3E), input

channals are group eolted from aarth (ground). Fos
calade, raker 1o the KA Sarbs OIN Rad Mounted
Subsystam Usar's Guida [BO200F4). Thasa
modubyTA combnations can withstand, without
damage, a potantial of 800 V ac applad for ona
minuta batwaean the group isolatad channals and
aarth {ground).

CAUTION

This doas nat imply that thesa channals ang
intendad for parmanant connaction to
voltagas of thess levals. Exceading the Bmits
for input valtages, as stated dsewhana in this
spaaification, vidates alactrcal safaty codas
and may axposa usars fo albciric shock,

Isolation (Module/TA Combination) (Cont.)
For high-voltage TAs POS16PY, PO3MEPZ, POD16YE,
PO3180A and POS1E0OE, the inputs an group-
isolatad. Thesa TAs can withstand UL raguired
dialactric potentials.
For high-volage TAs PORMEPS, PT, YA, PU and PV,
tha inputs ara channal isolatad. Thasa TAs can
withstand UL raguired didactric potantials.
Communication
Communcates with its assodiated FCM or FCP via
tha madulb Raldbus
Power Requirements

INPUT VOLTAGE RANGE (REDUMNDANT)

24V de +5%, -10%

CONSUMPTION

AW (masdmum) at 24V de

HEAT DISSIPATION

5 W {mecdmumn) at 24V de
Calibration Requirements
Calibration of the modula and tarmination assamibly ks
nat raguinad,

(1) Dighal MRering availabie fr 200 Series FBM o eampatitive rrigralion rodules with version 1.25H or ller e,
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FUNCTIONAL SPECIFICATIONS (CONTINUED)

Regulatory Compliance

ELECTROMAGNETIC COMPATIBILITY (EMC)
Eurapean EMC Direclive 2004/108/EC
Meats: EN 50081-2 Emission standard

EM 50082-2 Immunity standand

EM 61326 EMC Standard finchustral

Levels)

CISPR 11, Industrial Scientific and Medical

{15M) Radio-frequency Equipment -

Electromagnetic Disturbane e Characterisics

- Limits and Metheds of Measurement
Meats: Class A Limits

IEC 61000-4-2 ESD Immunily

Contact 4 kV, air 8 KV

IEC 61000-4-3 Radiated Field Immunily
10 Wim at 80 1o 1000 MHz

IEC 61000-4-4 Electrical Fast
TrarsigntBursl Immunily

2 kV on 1O,V dc powar and communication

lines
IEC 81000-4-5 Sumpe Immunity

2KV on ac and de power Bnes; kY on /D
and eommunications nes

IEC 81000-4-6 Immunily to Conducted

Disturbances induced by Radio-frequency

Fields

3V fms) at 150 kHz to B0 MHzon 10, V de

powwer and commurication ines

IEC 81000-4-8 Power Frequency Magnelic

Fleld Immunity
30 Afmoat S0and 60 Hz

PRODUCT SAFETY

Underwriters Laboratories (UL) for U.5. and
Canada

ULAJL-C Ested as suitabla for uga in Class |,
Groups A-D; Divsion 2; tamparatirs coda
T4 anclosura basad systams. Thesa
madules ara also UL and UL-C bsted as
aszociated apparatus for supplying non-
incandiva arcul s for Class |, Groups A-D
hazardous kocations whan connactad to
spacifad LA Sadad® proceseor moddas as
dascrbad in tha 14 Serfes DIN Ral
Mounted Subsystem User's Guide
{BO400FA). Communications arcuts aleo
maal the reguiremants for Class 2 as dafined
in Articls 725 of the National Ebetrical Coda
{NFPA No. T and Saction 16 of the
Canadian Bactncal Coda (CSAC22.1).
Conditions for usa are as spacifiisd in the

WA Serles DIN Bal Mounted Subs yslam
User's Guide [BOA00FA).

European Low Voltage Dirsctive 2006/95£C
and Explosive Almosphares (ATEX) directive
Q4/YEC

CEMELEC (DEMKD) cartifiad for usa in
Zone 2 anclosuras and cartified as
associated apparatus for supphing non-
incandive fisd arcuns for Zona 2, Group IIC,
potantislly adploeia atmospharas whan
connactad as dascitad in tha VA Seres
DIN Ral Mounted Subsysiem User's Guide
{BOA00FA).
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EMVIRONMEMNTAL SPECIFICATIONS
Operating Storage
TEMPERATURE TEMPERATURE
FEBMZ17 40 10 +70°C (40 1o +158°F)
20t + TO°C {4 to +168°F RELATIVE HUMIDITY
Termination Assembly 5 10 95% fnoncondansing)
FVC ALTITUDE
-20 to+ B0°C (-4 to +122°F) «300 10 +12,000m {-1,000 to +40,000 fi
FA el
Contamination

-20 o +70PC {4 to +158°F)

RELATIVE HUMIDITY Sustabla for usa in Class G3 Harsh) amdronmants as

dafinad in ISA Standard S71.04, basad on axposune

i;ﬁﬁ“mmmﬂ lesting accorcing to EIA Standard 36468, Ciass II
~300 o +3,000 m {-1,000 to +10,000 f) Vibration
0.75 m/S? 5 1o 500 Hz)

PHYSICAL SPECIFICATIONS

TERMINATION ASSEMBLY - RING LUG
356 mm (14.02 i) = 908 g (2.0 Ib, approsamata)
391 mm (15.381n) = 950 g (2.1 Ib, approsamate)

Dimensions - Module

Mounting
MODULE
Tha FEM21T mounts on a modular basaplata,
Tha basaplata can be mountad ona DIN rad

{horizontaily or varticall), or hordzontally ona 19-
inch rack usang a mounting kit. Radundant
modwas must ba locatad in odd and avan
adiacant postions on tha basaplate {positions 1
and 2, 3and 4, S5and 6, or T and 8) along with
the appropriate redundancy adapter. Refarto DIV
Rail Mounfed Modular Baseplalas

(PSS 2AH-2WE B4) for catalls. Altarnalivaly, a
nonsracundant FEM217 mounts on 2 100 Sares
comarsion maounting structura, Rafar to 100
Sarfas Convarsion Mounting Struchuras

(PSS 21H-2WE B4) for datass,

TERMIMATION ASSEMBLY

The TA mounts on a DIM radl and accommodates
multipls DIN rad stydas including 32 mm {126 in)
and 35 mm 1.38n)

Mass

MODULE

284 g (10 oz) approximats

TERMIMATION ASSEMBLY - COMPRESSION
216 mm (851 in) = 420 g (093 Ib, approedmats)
233 mm (3150 = 454 g (1.0 Ib, approximate)

HEIGHT

102 mim & in), 114 mm &5 in) including mounting

lugs

WIDTH

45 rmen (1.75 In)
DEPTH

104 mm &.11 i)

Dimensions - Termination Assembly
Comprassion Scraw - Rater to page 17
Ring Lug - Rater 1o page 20
Part Numbers
FEM217 MODULE
PN 4TR
TERMIMATION ASSEMBLIES
Refar to “FUNCTIONAL SPECIRCATIONS -
TERMINATION ASSEMBLIES® on page 2

REDUMNDANT ADAPTER
POs2GSY
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PHYSICAL SPECIFICATIONS (CONTINUED)

Termmination Cables
CABLE LENGTHS
Up to 30 m (38 fi)
CABLE MATERIALS
Polurathane or Low Smoka Zaro Habgan
(L5ZH)
TERMIMATION CABLE TYPE
Baseplate to Main TA
Type 4 - Rafar to Tabla 2

Main TA fv Expansion TA
Typa 6 - Rafer to Table 3
CABLE CONNECTION

Tvpe 4
FEM Baseplate End
37-pin D-subminiature plug
Termination Assembly End
37-pin D-subminiature receptacle

Type 6
Main TA End
25 pin D-subminiature receptacle

TERMINATION ASSEMBLIES AND CABLES

General Description

Fiadd O =ignals comnact 1o the FBM subsystam va
DN rall mountad termination assambbas (TAs),
Multipds types of TAs an avalanla with FBM21T 1o

providke input signal connec ions, signal conditioning,

optical isolation from signal surges and axtarnal
powar comeachions for fidd devices. Sinca thesa
features ara bull into the tarmanation assamibies
(whara regurad), in most appicatons tham i no
nead for additional tammination aquipment for fiskd
cincuit lunctions such as arcult protacton or sgnal

conditioning Encluding fusing and power dstibution).

The tarmination assamibly can ba usad with a singla
FEM217 or with a redundant pair (bwo FEM2173g).

Expansion TA End
37-pin D-subminiature receptacle
Construction - Termination Assembly
MATERIAL
Paypropvana (PVC), comprassion and ring kg
Pavarmida {PA), comprassion and dng lug
Field Termination Connections
COMPRESSION - ACCEPTED WIRING SIZES
SoliddStrandediWG
0.2 to 4 mimA0.2 to 286 mm2r24 to 12 ANG
Stranded with Feruks
0.2 to 2.5 mm? with or without plastic collar
RING-LUG - ACCEPTED WIRING SIZES

#6 siza goraw connactors {0,375 in (3.5 mimj)
0.5104 mm2/ 22 ANG to 12 AWG

Tha DN rall mountad tammination assamiblas
connact to tha FBM subsystam basaplate by maans
of removabla termination cables. When ugad with a
radundant moduls pair the tarmination assambly is
connectad to tha baseplate using a redundant
adaptar PO326LY).

Tha cablas arg availabla in a variaty of langths, up to
A0 matars {38 feat), allvwing tha tarmination
assamibhbas 1o ba mountad n athar the anclosuna or
in an adjacant encosura. Rafer to “FUNCTIONAL
SPECIFICATIONS - TERMINATION ASSEMBLES® on
page 9 for tamination cable part numibsrs and
spaafications.



