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Apparecchiatura di trasmissione

Allarme e di segnalazione 

Guasto per sistemi antincendio, 

Installati negli edifici. 
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 (FC500PSTN in FC510/FC520)

Bentel Security s.r.l.

Via Gabbiano, 22 - Zona Ind. S. Scolastica

64013 Corropoli (TE) - ITALY

EN 54-21

Alarm transmission and fault

Warning routing equipment 

for Fire alarm systems installed

in buildings. 

0051-CPD-0212

09

 (FC500PSTN in AFD2010/AFD2020)

DSC-Digital Security Controls

3301 Langstaff road-Concord, Ontario

CANADA
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Tyco Safety Products, Security House,

 The Summit, Hanworth Road, Sunbury on Thames, TW16 5DB 

England, UK
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ENGLISH

Ge ne ral fe a tu res

r Pos si bi lity of as so cia ting up to 3 vo i ce mes sa ges for each event

r Bu ilt-in mul ti pro to col di gi tal com mu ni ca tor.

r 32 pro gram ma ble te lep ho ne num bers.

r Pro gram ming by PC.

r Check for tele phone line cut ting.

r Exclu ded line tone check.

r Overvoltage protecction.

r Dig i tal mes sage re cord ing play back.

r Bu ilt-in spe a ker for mes sa ge play back

General description
FC500PSTN is a Te le com Mo du le which al lows im ple men ting the fun ctions of Chan nel
Te lep ho ne Dial ler and Te le mo ni to ring (fun ctions E and J of stan dard EN54-1:1996), wit -
hin the con trol pa nels of the FC500, AFD2000 and TY500MX se ries.

n Chan nel Te lep ho ne Dial ler 
The fun ction of Chan nel Te lep ho ne Dial ler is to send re cor da ble Vo i ce Mes sa ges to

a se ries of pro gram ma ble Te lep ho ne Num bers, when cer ta in Events hap pen.

Events The Events which co uld send a Vo i ce Mes sa ge re la te to the Sof twa re Zo -

nes and to the Con trol Pa nel.

n (Sof twa re) Zone Events
Ø Sof twa re Zone Alarm
Ø Sof twa re Zone Pre-Alarm
Ø Sof twa re Zone War ning
Ø Sof twa re Zone Fa ult
Ø Sof twa re Zone Test

n Con trol Pa nel Events
Ø  The Con trol Pa nel alarm event can send a Vo i ce Mes sa ge , if:
– it ari ses in a Sof twa re Zone which does NOT send Vo i ce Mes sa ges for the Alarm
event, or
– it ari ses in a De vi ce which does NOT be long to any Sof twa re Zone, or
– it ari ses in an Eva cua tion Switch, or
– it ari ses in a Con ven tio nal Zone, or
– it ari ses from a Net work Fa ult Alarm Event if this de vi ce does NOT send Vo i ce
Mes sa ges.

+ Ge ne rally,  the Con trol Pa nel alarm event can send a Vo i ce Mes sa ge if  the Con -
trol Pa nel Alarm event has ari sen from an “Item” (Event or De vi ce) which does
NOT send Vo i ce Mes sa ges

Ø The con trol Pa nel Pre-Alarm event can send a Vo i ce Mes sa ge, if:
– it ari ses in a Sof twa re Zone which does NOT send Vo i ce Mes sa ges for the
Pre-Alarm event, or
– it ari ses in a De vi ce which does NOT be long to any Sof twa re Zone, or
– it ari ses in a Con ven tio nal Zone, or
– it ari ses from a Net work Fa ult Pre-Alarm Event, if the lat ter does NOT send Vo i ce

Mes sa ges.

+ Ge ne rally,  the Con trol Pa nel Pre-alarm event can send a Vo i ce Mes sa ge if  the
Con trol Pa nel Pre-Alarm  event has ari sen from an “Item” (Event or De vi ce)
which does NOT send Vo i ce Mes sa ges

Ø The Con trol Pa nel War ning event can send a Vo i ce Mes sa ge, if:
– it ari ses in a Sof twa re Zone which does NOT send Vo i ce Mes sa ges for the War -

ning event, or
– it ari ses in a De vi ce which does NOT be long to any Sof twa re Zone, or
– it ari ses from a Net work Fa ult War ning event, if the lat ter does NOT send Vo i ce

Mes sa ges.

+ Ge ne rally,  the Con trol Pa nel Warning event can send a Vo i ce Mes sa ge if  the
Con trol Pa nel Warning  event has ari sen from an “Item” (Event or De vi ce) which
does NOT send Vo i ce Mes sa ges

Ø The Con trol Pa nel Fa ult event can send a Vo i ce Mes sa ge, if:
– it ari ses in a Sof twa re Zone which does NOT send Vo i ce Mes sa ges for the Fa ult event, or
– it ari ses in a De vi ce which does NOT be long to any Sof twa re Zone, or

– it ari ses in a Con ven tio nal Zone, or
– it ari ses from a Net work Fa ult event, if the lat ter does NOT send Vo i ce Mes sa ges, or
– it ari ses from a fa ult which does NOT send Vo i ce Mes sa ges.

+ Ge ne rally,  the Con trol Pa nel Fault event can send a Vo i ce Mes sa ge if  the Con -
trol Pa nel Fault event has ari sen from an “Item” (Event or De vi ce) which does
NOT send Vo i ce Mes sa ges

Ge ne rally, the Con trol Pa nel Events co uld send a Vo i ce Mes sa ge when they ari se

from any Event or De vi ce which does NOT send Vo i ce Mes sa ges.

+ The Con trol Pa nel and Con trol Pa nel Fa ult Alarm Events ari sing out of the ex -
pan ders, co uld send a vo i ce mes sa ge even in the case of the main mi cro con trol -
ler of the con trol pa nel be ing bloc ked, in com plian ce with the re qui re ments of
stan dards EN54-2

n Other Events
Ø  AC ma ins fa ult (230 V) 
Ø  Low Bat tery
Ø  Mis sing Bat tery
Ø  Earth fa ult
Ø  Con trol Pa nel Out put Fa ult: it hap pens in case of a short cir cu it or an in ter rup tion

of con nec tions in NAC or OS Out put systems.
Ø  Loop Fa ult
Ø  Net work fa ult (RS485) : it hap pens in case of com mu ni ca tion pro blems on the

Net work.
Ø   Lo gi cal Unit Fa ult: it hap pens when the main mi cro con trol ler of the Con trol Pa -

nel is bloc ked.
Net work Events
Ø  Net work Alarm: it hap pens when a Net work Con trol Pa nel so unds an Alarm.
Ø  Net work Pre-Alarm: it hap pens when a Net work Con trol Pa nel so unds a Pre- Alarm 
Ø  Net work fa ult: it hap pens in case of a Fa ult on a Net work Con trol Pa nel.
Ø  Net work War ning: it hap pens when a Net work Con trol Pa nel so unds a War ning

Te lep ho ne Num bers The Te le com Mo du le co uld me mo ri ze 32 Te lep ho ne Num -

bers. Te lep ho ne Num bers from no. 1 to no. 8 (8 Num bers) co uld be cal led by Alarm
and Pre-Alarm Events: the se Te lep ho ne Num bers are re ser ved for or ga ni za tions
and per sons who per form du ties in case of fire (e.g. fi re men, sa fety of fi cers, etc.).
Te lep ho ne Num bers from no. 9 to no. 16 (8 Num bers) co uld be cal led by Fa ult, War -
ning and Test Events: the se Num bers are re ser ved for or ga ni za tions and per sons
who per form system ma in te nan ce du ties. Te lep ho ne Num bers from no. 17 to no. 32
(16 Num bers) co uld be cal led by any ot her event: the se Num bers co uld be used by
or ga ni za tions and per sons who sho uld in any case be in for med. The Te lep ho ne

Num bers co uld con sist of a ma xi mum of 20 di gits (only di gits are al lo wed).

Vo i ce Mes sa ges The Te le com Mo du le co uld re gi ster 32 Vo i ce Mes sa ges la sting

not more than 8 se conds each.

The Vo i ce Mes sa ge which is as so cia ted with an Event is made up of three parts:

Ø  He a der Mes sa ge, de di ca ted to con trol pa nel lo ca li za tion data;
Ø  Sta tus Mes sa ge, de di ca ted to a sta tus de scrip tion (Alarm, Pre-Alarm, War ning,

Fa ult, Test and Lo gi cal Unit Fa ult) which has ca u sed the in ter ven tion;
Ø  Ge ne ral Mes sa ge, de di ca ted to gi ving sup ple men tary in for ma tion on the event.
The Vo i ce Mes sa ge is al ways made up of the He a der Mes sa ge and the Sta tus Mes -
sa ge, de pen ding on the kind of event which has gi ven rise to the call (Alarm,

Pre-alarm, War ning, Fa ult, Test and Lo gi cal Unit Fa ult).
To the se two mes sa ges, which are in va riably sent, a Ge ne ral Mes sa ge co uld be ap -
pen ded, to be cho sen among 25 ava i la ble mes sa ges, which co uld be used to bet ter
iden tify the event.
Mes sa ge no. 1 is re ser ved for the re cor ding of He a der Mes sa ge.
Mes sa ges from no. 2 to no. 7 (6 Mes sa ges) are re ser ved for the re cor ding of Sta tus
Mes sa ges:
Ø Mes sa ge no. 2 = Alarm
Ø Mes sa ge no. 3 = Fa ult
Ø Mes sa ge no. 4 = Lo gi cal Unit Fa ult
Ø Mes sa ge no. 5 = Pre-Alarm
Ø Mes sa ge no. 6 = War ning
Mes sa ge no. 7 = Test
Mes sa ges from no. 8 to no. 32 (25 Mes sa ges) are re ser ved for the re cor ding of Ge -
ne ral Mes sa ges.

+  Con firm call out co me -  the Te le com Mo du le con si ders a call to have suc ce e ded, ONLY
when the user who has re ce i ved the call pres ses the te lep ho ne key * (aste risk).
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Functioning of the Channel Telephone Dialler When a va lid event oc curs:

1. The Te le com Mo du le will use the te lep ho ne line to which it is con nec ted (ter mi -
nals L.E.), iso la ting all te lep ho ne de vi ces con nec ted downstre am (ter mi nals L.I.).

2.  If Ena bled , the Te le com Mo du le con trols whet her it co uld ob ta in a Dial ling Tone, if it 
co uld ob ta in it move to the next step, ot her wi se it will con si der the pho ne call to have
fa i led, hook up and re vert to step no. 1.

3. The Te le com Mo du le dials the first Te lep ho ne Num ber which has been pro gram -
med for the event which has oc cur red.

4. If the Start pla ying af ter Se lec tion op tion has been se lec ted, the Te le com Mo -
du le will move on di rectly to the next step, ot her wi se,
if the Start pla ying af ter Vo i ce-on-line op tion has been se lec ted, the Te le com Mo du le 
will wait for the an swer from the dial led num ber for 30 se conds, if it does not ob ta in it, it
will con si der the pho ne call to have fa i led, hook up and re vert to step no. 1, ot her wi se,
if the Start pla ying af ter De lay op tion has been se lec ted, the Te le com Mo du le will wait 
for the De lay which has been pro gram med be fo re mo ving to the next step.

5. The Te le com Mo du le di splays the He a der Mes sa ge, then the Sta tus Mes sa ge, de -
pen ding on the kind of event which has gi ven rise to the call, then the pro gram med
Ge ne ral Mes sa ge pro gram med for the event which has gi ven rise to the call.

6. If the Con firm Call Re sult op tion is di se na bled, the Te le com Mo du le will give aga in the
se quen ce of mes sa ges ac cor ding to the num ber of Re pe ti tions it has been pro gram med 
for, then it will con si der the pho ne call to have fa i led, hook up and re vert to step no. 1;
If the Con firm Call Re sult op tion is ena bled the Te le com Mo du le will hook up as
soon as the * key is pres sed on the cal led te lep ho ne line, will con si der the pho ne
call to have gone thro ugh and will re vert to step no. 1; if the * key is not pres sed af -
ter the num ber of pro gram med Re pe ti tions, it will hook up, con si der the pho ne call to
have fa i led and re vert to step no. 1.

If the Call all vo i ce mes sa ges num bers op tion is ena bled, the Te le com Mo du le will call
all pro gram med num bers for the event which has oc cur red, un til all pho ne calls fully suc -
ce ed ac cor ding to the num ber of Call Attempts which have been pro gram med.
If the Call all vo i ce mes sa ges num bers op tion is di se na bled, the Te le com Mo du le
will in ter rupt the calls as soon as it suc ce eds fi ni shing its calls.

n Telemonitoring
The Te le com Mo du le sup ple ments a Di gi tal Com mu ni ca tor which al lows the im ple -
men ta tion of the Te le mo ni to ring fun ction in the FC500 se ries con trol pa nels. This
fun ction al lows or ga ni za tions which are equip ped with su i ta ble de vi ces, to "mo ni tor"
from a di stan ce the sta tus of the fire de tec tion sys tem.

The Te le mo ni to ring fun ction sends cer ta in Event Co des, to a se ries of pro gram ma -
ble Te lep ho ne Num bers, whe ne ver spe ci fic Events oc cur.
To send the se data, cer ta in Pro to cols are used which esta blish how the se sho uld be
for mat ted and the data sent.
The Te le com Mo du le sup ports the two most wi de spre ad com mu ni ca tion pro to cols in 
the field of the te le mo ni to ring: Con tact ID and SIA.

Events The events which co uld send an event code are the same as tho se of the
Te lep ho ne Dial ler.

Telephone Numbers For the Te lep ho ne Num bers which co uld be cal led by the
Te le mo ni to ring fun ction, the same re marks shall apply as tho se made for the fun -
ction of Chan nel Te lep ho ne Dial ler.

Contact ID The Con tact ID pro to col re lays the fol lo wing in for ma tion (see the
CONTACT ID co lumns in Ta ble 2).

Ø Cu sto mer Code: 4 di gits from 0 to F for the iden ti fi ca tion of the system; the Te le -
com Mo du le al lows the de fi ni tion of a Client Code for each Te lep ho ne num ber.

Ø Qua li fier: 1 = a new event; 3 = re-ena ble ment of an event.
Ø Class Code (co lumn CL.): iden tify the type of event (Alarm, Fa ult, etc.); in the fol lo wing

ta ble the pre-de fi ned Class Co des  are shown; the Class Co des co uld be chan ged.
Ø Event Code (co lumn COD.) : iden ti fies the event; in the fol lo wing ta ble the

pre-de fi ned Event Co des  are shown; the Event Co des co uld be chan ged.
Ø Gro up num ber (co lumn GROUP) : 2 di gits for the iden ti fi ca tion of the con trol pa nel.
Ø Zone num ber (co lumn ZONE): 3 di gits of the Sof twa re Zone; 000 for Con trol Pa -

nel Events; 999 for the Con ven tio nal Zone.

SIA The SIA pro to col re lays the fol lo wing in for ma tion (see the SIA co lumns in Ta ble 2).

Ø Client Code: 4 di gits from 0 to 9 for the iden ti fi ca tion of the system; the Te le com
Mo du le al lows the de fi ni tion of a Client Code for each Te lep ho ne num ber.

Ø Fun ction Code: N = New Event; O = Re-ena bling Event .
Ø Date: month, day and year in which the event has oc cur red.
Ø Time: hour, mi nu tes and se conds in which the event has oc cur red.
Ø Event Type (TYPE co lumn): it iden ti fies the event; the fol lo wing ta ble shows the

pre-de ter mi ned Event Types; the Event Types co uld be chan ged.
Ø Pe rip he ral ID (PI co lumn) : 2 di gits for the iden ti fi ca tion of the con trol pa nel.
Ø Area ID (RI co lumn) : 4 di gits for the iden ti fi ca tion of the Sof twa re Zone; 0000 for

Con trol pa nel Events; 9999 for the Con ven tio nal Zone.

10 Modulo Telecom FC500PSTN

CONTACT ID SIA

EVENT CL. COD. GROUP ZONES TYPE PI RI

Software Zone Alarm 1 10 Panel no. zone no. FA Panel no. zone no.

Conventional Zone
Alarm

1 10 Panel no. 999 FA Panel no. 9999

Control Panel Alarm 1 10 Panel no. 000 FA Panel no. 0000

Software Zone Warning 1 200 Panel no. zone no. FS Panel no. zone no.

Control Panel Warning 1 200 Panel no. 000 FS Panel no. 0000

Software Zone Fault 3 00 Panel no. zone no. FT Panel no. zone no.

Conventional Zone
Fault

3 00 Panel no. 999 FT Panel no. 9999

Control Panel Fault 3 00 Panel no. 000 FT Panel no. 0000

Software Zone Test 6 04 Panel no. zone no. FX Panel no. zone no.

Control Panel Test 6 04 Panel no. 000 FX Panel no. 0000

Loop Fault* 3 31 Panel no. 000 FT Panel no. 0000

Network fault (230 V) 3 01 Panel no. 000 AT Panel no. 0000

Low Battery 3 02 Panel no. 000 YT Panel no. 0000

Missing Battery 3 11 Panel no. 000 YM Panel no. 0000

Earth fault 3 10 Panel no. 000 FT Panel no. 0000

Control Panel Output
Fault**

3 20 Panel no. 000 YA Panel no. 0000

Network fault (RS485)
***

7 51 Panel no. 000 NT Panel no. 0000

Control Panel
Pre-Alarm

7 118 Panel no. 000 FG Panel no. 0000

Software Zone
Pre-Alarm

7 118 Panel no. zone no. FG Panel no. zone no.

Conventional Zone
Pre-Alarm

7 118 Panel no. 999 FG Panel no. 9999

Ta ble 2 Fac tory Event Co des: *) Open or short loop. **) NAC or OS Out puts, open or short. ***)....



Functioning of the Digital Communicator When a va lid event oc curs:

1. The Te le com Mo du le will use the te lep ho ne line to which it is con nec ted (ter mi -
nals L.I.), iso la ting all te lep ho ne de vi ces con nec ted downstre am (ter mi nals L.E.).

2. If Ena bled , the Te le com Mo du le con trols whet her it co uld ob ta in a Dial ling
Tone, if it co uld ob ta in it move to the next step, ot her wi se it will con si der the pho -
ne call to have fa i led, hook up and re vert to step no. 1.

3. The Te le com Mo du le dials the first Te lep ho ne Num ber which has been pro gram -
med for the event which has oc cur red.

4. The Te le com Mo du le will wait for the re ce i ver's reply, and if it does not re ce i ve it, the Mo -
du le shall con si der the te lep ho ne call to have fa i led, hook up and re vert to step no. 1.

5. The Te le com Mo du le sends the Cu sto mer Code which has been pro gram med for
the Con trol Pa nel which is ma king the pho ne call and af ter that, the Event Code
which has been pro gram med for the event which has gi ven rise to the pho ne call, by
using the Pro to col which has been pro gram med for the cal led num ber.

6. The Te le com Mo du le wa its for the re ce i ver's con fir ma tion and if it does not re ce i -
ve it, the Mo du le shall con si der the te lep ho ne call to have fa i led, hook up and re -
vert to step no. 1.

7. Sho uld the re be any fur ther events to be sent to the same num ber, the Te le com
Mo du le will send them wit ho ut ho o king up, ot her wi se it will con si der the te lep ho -
ne call as ha ving suc ce e ded, hook up and re vert to step no. 1.

If the Call all sur ve il lan ce num bers op tion is ena bled, the Te le com Mo du le calls all 
the num bers which have been  pro gram med for the event which has oc cur red, up to
the time when all te lep ho ne calls suc ce ed or, at the most, for the num ber of Call
Attempts which has been pro gram med.
If the Call all sur ve il lan ce num bers op tion is di se na bled, the Te le com Mo du le will
in ter rupt the call as soon as it suc ceeds.

n Programming
The pro gram ming of the Te le com Mo du le is done by applying the Fi reC lass500
Con so le,or AFD200 Con so le or TY500MX Console as de scri bed in the pa ra graph
en tit led "Pro gram ming". The re gi stra tion of Vo i ce Mes sa ges is done from the Con -
trol pa nel bo ard, as de scri bed in the pa ra graph en tit led "Re gi stra tion/Re pro duc tion
of Vo i ce Mes sages".

n Fault
The Te le com mo du le pro vi des an alert on the con trol unit di splay af ter de tec ting the
fol lo wing fa ults:

Fault String Description

PSTN
Communicator

PSTN COMMUNICATOR The PSTN  mi cro is not 
com mu ni ca ting with
the main con trol ler

Action not
acknowledged (1)

PSTN ACTION NOT ACK A pho ne ac tion has not 
been suc ce ssfully

Phone Line TELEPHONE LINE No pho ne line de tec ted

Programming
Data telephone

board

PROG. DATA TEL.
BOARD

The data used to pro -
gram the te lep ho ne
PCB are cor rup ted

Periodic message PERIODIC TEST The pho ne ac tion as -
so cia ted to the  pe rio -
dic test  event has not
been suc ce ssfully

(1) The Action not ac know led ged is the one in di ca ted as un suc ce ssful in the Log,
im me dia tely be fo re the Fa ult.

Parts de scrip tion
In the in struc tions, num bers in bold re fer to the de scri bed parts in Fi gu re 1 and de -
scri bed in the fol lo wing ta ble, un less ot her wi se sta ted.

P. Description

1 Clamp sup ports (4)

2 Ho les, on Te le com Mo du le, for mo un ting

3 Con nec tor for con nec tion to con trol pa nel Ma in bo ard 

4 Con nec tion ter mi nal bo ard

5 Con nec tor for Spe a ker 

6 Con trol pa nel front pla te

7 Mi crop ho ne for re cor ding mes sa ges

8 Ho les, on the front of the con trol pa nel, for the mo un ting of the Te -
le com Mo du le

9 Con trol pa nel backpla te

10 Con trol pa nel ma in bo ard

11 Ope nings for the mo un ting of the Spe a ker

12 Pi vot for con nec tion of Te le com Mo du le to earth
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MORE ALARMS LOST DEVICE

PRE-ALARM LOGIC UNIT

COMMUNICATOR COMMUNICATOR

DAY MODE NAC FIRE OUTPUT

DISABLED EARTH

SILENCE LOW BATTERY

TEST NO BATTERY

MAINS MAINS

FIRE

FAULT

LAMP
BUZZ
TEST

SILENCE

INVESTIGATE

SILENCE
BUZZER

RESET

EVACUATE

ENG-B

8

8 89 10 11

13 8 12

14 16 1715

18

2

2 3 2

5 4 2

6

7

11

16

1

Back-up line

Main Line24A

EOL Resistor 27 Kohm
Os8 Output

LE

M

Os8

24V telephone
relay 

CONNECTING TO A BACK-UP PHONE LINE

ATTENTION: the 24V telephone relay must comply with
                      the safety and insulation requirements of 
                      standards EN 60950 (distance between 
                      SELV parts and TNV contacts greater than
                      or equal to 1 mm)

Fi gu re 2  Parts De scrip tion and Instal la tion of Te le com Mo du le



P. Description

13 Con nec tor for con nec tion to Te le com Mo du le

14 Flat cable for con nec ting the Te le com Mo du le to the con trol pa nel
ma in bo ard

15 Te le com Mo du le

16 Pla stic ring for mo un ting the Spe a ker

17 Spe a ker

18 Earth con nec tion wi res

Instal la tion
The Te le com Mo du le is in stal led on the backpla te of the con trol pa nel, as shown in
Fi gu re 1 and de scri bed be low.

! Be fo re in stal ling the Te le com Mo du le, cut off the supply to the Con trol Pa -
nel (the elec tric po wer supply and bat te ries sho uld be di scon nec ted).

1. Open the con trol pa nel, as de scri bed in the re la ti ve in struc tions.
2. Insert the four Clamp sup plied with the pack, into ho les 8, from the rear side of the
backpla te.
3. Rest the Te le com Mo du le on the four sup ports and push to wards the rear end of
the con trol pa nel, un til it fits into its right po si tion.
4. Fix the Spe a ker 17 to the two hal ves of the ring in pla stic base 16, then screw all
to get her on the rear end of the con trol pa nel.
5. Con nect the Spe a ker to con nec tor 5 of the Te le com Mo du le.
6. Con nect Te le com Mo du le con nec tor 3 to con trol pa nel Ma in bo ard con nec tor 13,
by me ans of Pla te 14 sup plied with the pack.

7. Con nect ter mi nal [-]  5  of the Te le com Mo du le to pi vot 12 which is po si tio ned on 
the rear end of the con trol pa nel, by me ans of wire 18 sup plied with the pack.

! Ter mi nal 5 [-]  sho uld be con nec ted to the elec tri cal plant's earth to pro -
tect the Te le com Mo du le from high ten sion on the te lep ho ne line and to
comply with the sa fety re qui re ments of the te le com mu ni ca tions net work.

8. Con nect the Exter nal Te lep ho ne Line Ester with ter mi nals 1-2 [L.E.] of the Te le -
com Mo du le.

! To make the in stal la tion ac cor ding to law, ter mi nals 1-2 [L.E.] sho uld be
con nec ted to the te lep ho ne line by me ans of the ap pro pria te plug or else by 
me ans of a te lep ho ne switch.

! Do not con nect te lep ho ne sets in pa ral lel to ter mi nals 1-2 [L.I.]

+ This Te le com Mo du le DOES NOT sup port pul se se lec tion (de ca dic dial ling), so
en su re that it is con nec ted to a te lep ho ne line which sup ports tone se lec tion
(mul ti- fre quency dial ling) 

9. Con nect the te lep ho ne sets sha ring the same Te lep ho ne Line with the Te le com
Mo du le, to ter mi nals 3-4[L.E.].
10. Se lect  the la bel for the re le vant pa nel, sup plied with the Te le com Mo du le and po si tion
so that it is near the la bel data al re ady ap plied to one side of the con trol pa nel.

+ When the Te le com Mo du le con nects with the te lep ho ne line, the sets con nec ted
to the ter mi nals 3-4[L.I.] are iso la ted.

n Back-up line
It is pos si ble to im ple ment a line pro tec tion sche me using an ex ter nal switch (re lay)
dri ven by the open-col lec tor su per vi sed out put num ber 8 (OS8) on the main card.
Note that the two li nes must have the same dial mode (Pro gram, via sof twa re, the
OS8 out put as "Back-up PSTN Line), see Fig.1). The pa nel af ter its po wer–up and
du ring the nor mal ope ra tion do not ac ti va te the se lec ted out put (0S8) that dri ves the
ex ter nal switch. In this case the ex ter nal switch must im ple ment the con nec tion to
the main ex ter nal te lep ho ne line. When the FC500PSTN sen ses a fa ult over its in co -
ming ex ter nal te lep ho ne line, ge ne ra tes a “line fa ult” mes sa ge to the pa nel that will
ac ti va te the se lec ted out put OS8 in or der to for ce the line switch to the back-up ex -
ter nal line. It re ma ins on the ex ter nal back-up line un til a pa nel re set is exe cu ted.
In case of a fa ult on the ex ter nal bac kup line ari ses it is si gnal led by the pa nel.

Pro gram ming
The set ting and pro gram ming of the Te le com Mo du le pa ra me ters are ef fec ted by
applying the Fi reC lass500 Con so le.
This pa ra graph de scri bes the pa ra me ters re la ting to the Te le com Mo du le. For fur -
ther in for ma tion on the in stal la tion and use of the Fi reC lass500 Con so le ap pli ca tion,
on the pro gram ming pro ce du res and on the ot her pa ra me ters which are not de scri -
bed in this pa ra graph, read the con trol pa nel INSTALLATION MANUAL.

+ The Te le com Mo du le sho uld be con nec ted to the Con trol pa nel ma in bo ard for it
to be pro gram med.

+ To set the Te le com Mo du le pa ra me ters, the Te le com Mo du le op tion in the Com -
mu ni ca tors sec tion, in the Ge ne ral Options page,sho uld be re-ena bled.

The set ting and pro gram ming of Te le com Mo du le pa ra me ters is ef fec ted thro ugh the pa -
ges de a ling with the PSTN Inter fa ce, as de scri bed in the fol lo wing pa ra graphs.

+ The set ting and pro gram ming of Te le com Mo du le pa ra me ters for Sof twa re Zo -
nes, are ef fec ted thro ugh the Zo nes page.

n   Li stings Page
The Li stings Page pro grams tho se Te lep ho ne Num bers which co uld be used to
send Vo i ce Mes sa ges (Chan nel Te lep ho ne Dial ler fun ction) or data pac kets (Te le -
mo ni to ring fun ction), when events which are re co gni zed by the con trol pa nel oc cur.
The left-hand side of the Li stings Page shows, for each Te lep ho ne Num ber, the in -
for ma tion de scri bed be low.

No.  shows the Iden ti fi ca tion Num ber of the Te lep ho ne Num ber. The Iden ti fi ca tion
Num ber is used to iden tify the cor re spon ding Te lep ho ne num ber.

De scrip tion  It shows the De scrip tion of the Te lep ho ne Num ber. The De scrip tion
co uld be chan ged on the right-hand side of the page.

Te lep ho ne Num ber  It shows the Te lep ho ne num ber. The Te lep ho ne num ber co -
uld be chan ged on the right-hand side of the page.
The co lo ur of the Di git in di ca tes the mode in which it has been pro gram med to fun -
ction, as can be seen in the Expla na tory No tes on the right-hand side of the page:

Ø  Black = Nil - The te lep ho ne num ber IS NOT USED;
Ø  Gre en = Te le mo ni to ring - The te lep ho ne num ber is used for Te le mo ni to ring;
Ø  Blue = Vo i ce Mes sa ge - The te lep ho ne num ber is used to send Vo i ce Mes sa ges

(Chan nel Te lep ho ne Dial ler).
The Backgro und co lo ur in di ca tes the type of events which co uld call the cor re spon -
ding num ber, as shown in the Expla na tory No tes on the right-hand side of the page:
Ø Pink = Alarm Num ber - A te lep ho ne num ber which can ONLY be cal led by  Alarm

and Pre-alarm ;
Ø Yel low = Fa ult num ber - A te lep ho ne num ber which can ONLY be cal led by  Fa -

ult, War ning and Test Events;
Ø Li lac = Ge ne ral Num ber - A te lep ho ne num ber which can be cal led by  ALL events.
The right-hand side of the Li stings Page sets the pa ra me ters re la ting to the se lec ted
Te lep ho ne Num bers on the left-hand side of the page, as de scri bed be low.

De scrip tion  Insert a si gni fi cant de scrip tion for the Te lep ho ne num ber: more than
20 chars co uld be in put.

Te lep ho ne Num ber Insert the te lep ho ne num be ro: up to 20 di gits co uld be in put.

Behaviour Se lect the use in ten ded to be made of the Te lep ho ne num ber:

Ø None - the Te lep ho ne num ber WILL NOT be cal led. To di sa ble a Te lep ho ne num ber, 
whi le still ha ving it me mo ri zed for sub se quent use, se lect the None op tion.

Ø Te le mo ni to ring - the Te lep ho ne num ber will be used for Te le mo ni to ring;
Ø Vo i ce Mes sa ge - the Te lep ho ne num ber will be used to send Vo i ce Mes sa ges.

Te le mo ni to ring  This sec tion is only ac ti va ted if Te le mo ni to ring is se lec ted in the
Mode sec tion:

Ø  Pro to col - se lect the Pro to cols which shall be used to send the data pa kets to the
Te lep ho ne Num ber which is be ing pro gram med.

Ø  Client Code - in sert the Client Code which has been as si gned to the system.

n  Options Page
The Options page pro grams the Te le com Mo du le pa ra me ters as de scri bed be low.

Start Play ing after This sec tion sets the con di tion for the pla ying back of the Vo i -
ce Mes sa ge.

Ø Se lec tion - the Mes sa ge is pla yed back as soon as the Te lep ho ne num ber is dial led.
Ø  On-line Vo i ce - the mes sa ge is pla yed back when the Te le com Mo du le ob ta ins a

vo i ce mes sa ge.
Ø  De lay - the Mes sa ge is pla yed back when the pro gram med De lay lap ses af ter

that the Te lep ho ne num ber has been dial led: the De lay co uld be set at bet we en 0 
and 99 se conds, with 1 se cond gra dings; the fac tory set ting is 10 se conds.

Ge ne ral op tions  This sec tion sets the ge ne ral Te le com Mo du le op tions.

Ø  Call at tempts - Set the ma xi mum num ber of at tempts which the Te le com Mo du le
can dial as to each Te lep ho ne num ber: the num ber of Call at tempts co uld be set
from 1 to 9; the fac tory set ting is 5 at tempts.

Ø  Ite ra tions - Set the num ber of ti mes the Te le com Mo du le re pe ats the Vo i ce Mes -
sa ge: the Re pe ti tions co uld be set from 1 to 9; the fac tory set ting is 3 re pe ti tions.

Ø  Call all Te le mo ni to ring Num bers
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- If ena bled (as set by the fac tory) the Te le com Mo du le calls ALL Te lep ho ne Num -
bers which are pro gram med for  Te le mo ni to ring and are as so cia ted with an event.
- If di se na bled the Te le com Mo du le will end the call as soon as one such call suc ce -
eds to get thro ugh.
Ø  Call all vo i ce Mes sa ges Num bers
- If ena bled (as set by the fac tory) Te le com Mo du le calls ALL Te lep ho ne Num bers
which are pro gram med to send a Vo i ce Mes sa ge as so cia ted with an event.
- If di se na bled the Te le com Mo du le will end the call as soon as one such call suc ce -
eds to get thro ugh.

n   Mes sa ges Page
The Mes sa ges page pro grams Vo i ce Mes sa ge pa ra me ters, as de scri bed be low.
Ø  Fi xed Mes sa ges - This sec tion shows the de scrip tions as si gned to the first se -

ven re cor ded Mes sa ges.
- Mes sa ge 1: He a der Mess. 
- Mes sa ge 2: Alarm Mess.
- Mes sa ge 3: Fa ult Mess.
- Mes sa ge 4: Lo gic Fa ult Mess.
- Mes sa ge 5: Pre-Alarm Mess.
- Mes sa ge 6: War ning Mess.
- Mes sa ge 7: Walk Test Mess. 
The se de scrip tions co uld NOT be chan ged.
Ø  Ge ne ral Mes sa ges - In this sec tion it wo uld be pos si ble to as sign a de scrip tion of 

up to 20 let ters at the most to the Mes sa ge nos. from 8 to 32.

n  Events Page
The Events  page al lows the pro gram ming, for each event which is re co gni zed by
the Con trol pa nel, of the Te lep ho ne Num bers to be dial led, the Event Code and the
Vo i ce Mes sa ge to be sent, as de scri bed be low.

Events  The Events co lumn shows the events which are re co gni zed by the Con trol pa nel.

Alarm Num bers/Fa ult Num bers/Ge ne ral Num bers The Alarm Num bers/Fa ult
Num bers/Ge ne ral Num bers re fer to the Te lep ho ne Num bers in the me mory of the
Li stings Page. Se lect the Te lep ho ne Num bers which have to be cal led for each
event: a symbol will in di ca te that the cor re spon ding Te lep ho ne num ber shall be cal -
led by the cor re spon ding event.

+ The Te lep ho ne Num bers from no. 1 to no. 8 co uld only be cal led by Alarm and
Pre-AlarmEvents. The Te lep ho ne Num bers from no. 9 to no. 16 co uld only be
cal led by Fa ult, War ning and Test Events. The Te lep ho ne Num bers from no. 17
to no. 32 co uld be cal led by all events.

C-ID The C-ID co lumn shows the Event Code which is sent by the cor re spon ding
event, when a Te lep ho ne Num ber which is pro gram med for Te le mo ni to ring is cal led
with ID Con tact Pro to col (see the Li stings Page) : di gi ti ze the Event Code which
iden ti fies the cor re spon ding event, in ID Con tact for mat (three he xa de ci mal di gits).
The fac tory Event Co des ap pe ar in Ta ble 2 at page 10.

SIA The SIA co lumn shows the Event Code whi che is sent from the cor re spon ding
event, when a Te lep ho ne num ber which is pro gram med for Te le mo ni to ring is cal led
with SIA Pro to col (see the Li stings Page): di gi ti ze the Event Code which iden ti fies
the cor re spon ding event, in SIA for mat (two let ters).
The fac tory Event Co des ap pe ar in Ta ble 2 at page 10.

+ The Event Co des which are pro gram med for Con trol pa nel Alarm, Alarm Pre-Alarm,
Con trol pa nel War ning, Con trol Pa nel Fa ult and Con trol pa nel Test Events, are the
same as tho se sent for the re spec ti ve Zone Events and Net work Events: Sof twa re
Zone, Con ven tio nal Zone and Net work Alarms, Sof twa re Zone, Con ven tio nal Zone
and Net work Pre-Alarms, Sof twa re Zone and Net work, Sof twa re Zone Fa ult, Con -
ven tio nal Zone and Net work War nings, Sof twa re Zone and Net work Test.

Mes sa ge The Ge ne ral Mes sa ge co lumn shows the Vo i ce Mes sa ge which is sent
by the cor re spon ding event, when a Te lep ho ne Num ber which is pro gram med for
the sen ding of Vo i ce Mes sa ges is cal led (see the Li stings Page) : click twi ce on a cell 
of the Ge ne ral Mes sa ge co lumn, to se lect the Vo i ce Mes sa ge you wish.

+ The se lec ted Vo i ce Mes sa ge is lin ked to the He a der Mes sa ge and to the Sta tus
Mes sa ge. This lat ter de pends on the type of event which gi ves rise to the call
(Alarm, Fa ult, Lo gi cal Unit Fa ult, Pre-Alarm, War ning, Test). See "Vo i ce Mes sa -
ges" in the "Ge ne ral De scrip tion" pa ra graph for fur ther de ta ils.

Period Test The Pe riod Test box is used to pro gram the pa ra me ters cor re spon -
ding to the Pe riod Test, as de scri bed be low. 
- First Test Date and Time – Set the date and time for the first Pe rio dic Test.
- Inter val – Set the in ter val bet we en two Pe rio dic Tests: the in ter val may be set to a pe -
riod of bet we en 1 and 25 ho urs, in steps of one hour; the de fa ult set ting is 24 ho urs.

+ The Pe rio dic Test event IS NOT re cor ded in the Events Log.

n Zo nes Page
The Zo nes page pro grams the pa ra me ters re la ting to the Sof twa re Zo nes. This pa ra graph
de scri bes the pro gram ming of the Sof twa re Zo nes as re la ting to the Te le com Mo du le.

Events Se lect the events which sho uld give rise to the calls.

Te lep ho ne Num bers Se lect the Te lep ho ne Num bers which sho uld be cal led by
the se lec ted events in the Events sec tion.

+ The Te lep ho ne Num bers from no. 1 to no. 8 co uld only be cal led by Alarm and
Pre-Alarm Events. The Te lep ho ne Num bers from no. 9 to no. 16 co uld only be
cal led by Fa ult, War ning and Test Events. The Te lep ho ne Num bers from no. 17
to no. 32 co uld be cal led by all events.

Ge ne ral Mes sa ge Se lect the Vo i ce Mes sa ge which sho uld be sent by the se lec -
ted events in the Events sec tion, when a Te lep ho ne Num ber which is pro gram med
to send Vo i ce Mes sa ges is cal led (see the Li stings Page).

+  The se lec ted Vo i ce Mes sa ge is lin ked to the He a der Mes sa ge and to the Sta tus
Mes sa ge. This lat ter de pends on the type of event which gi ves rise to the call
(Alarm, Fa ult, Pre-Alarm, War ning, Test). See "Vo i ce Mes sa ges" in the "Ge ne ral
De scrip tion" pa ra graph for fur ther de ta ils.

Event Co des When a Zo nes Event calls a Te lep ho ne num ber which is pro gram -
med for Te le mo ni to ring (see the Li stings Page), the same Event Code which is pro -
gram med for the Con trol Pa nel Event is sent (see the Events Page):

Ø  for the Sof twa re Zone and Con ven tio nal Zone Alarm event, the Event Code
which is pro gram med for the Con trol Pa nel Alarm event is sent;

Ø  for the Sof twa re Zone and Con ven tio nal Zone Pre-Alarm event, the Event Code
which is pro gram med for the Con trol Pa nel Pre-Alarm event is sent;

Ø  for the Sof twa re Zone War ning event, the Event Code which is pro gram med for
the Con trol Pa nel War ning event is sent;

Ø  for the Sof twa re Zone and Con ven tio nal Zone Fa ult event, the Event Code
which is pro gram med for the Con trol pa nel Fa ult event is sent;

Ø  for the Sof twa re Zone Test event, the Event Code which is pro gram med for the
Con trol pa nel Test event is sent.

n   Net work Events Page
The Net work Events page pro grams the Te le com Mo du le re la ting to Net work
Events. The left-hand side of the Net work Events page shows the in for ma tion de -
scri bed be low for each Con trol Pa nel Net work.

Ind. Shows the ad dress of the Con trol Pa nel Net work.

Con trol pa nel  Shows the name of the Con trol Pa nel Net work.

De scrip tion Shows the de scrip tion as si gned to the Con trol Pa nel Net work.
On the right-hand side of the Net work Events page are set the pa ra me ters re la ting to 
the Con trol Pa nel Net work se lec ted on the left-hand side, as de scri bed be low.

Even ts Se lect the events which sho uld give rise to the calls.

Te lep ho ne Num bers Se lect the Te lep ho ne Num bers which sho uld be cal led by
the se lec ted events in the Events sec tion.

+ + The Te lep ho ne Num bers from no. 1 to no. 8 co uld only be cal led by Alarm and
Pre-Alarm Events. The Te lep ho ne Num bers from no. 9 to no. 16 co uld only be
cal led by Fa ult, War ning and Test Events. The Te lep ho ne Num bers from no. 17
to no. 32 co uld be cal led by all events.

Ge ne ral Mes sa ge Se lect the Vo i ce Mes sa ge which sho uld be sent by the se lec -
ted events in the Events sec tion, when a  Te lep ho ne Num ber which is pro gram med
to send Vo i ce Mes sa ges is cal led (see the Li stings Page).

+ The se lec ted Vo i ce Mes sa ge is lin ked to the He a der Mes sa ge and to the Sta tus
Mes sa ge. This lat ter de pends on the type of event which gi ves rise to the call
(Alarm, Fa ult, Pre-Alarm, War ning, Test). See "Vo i ce Mes sa ges" in the "Ge ne ral
De scrip tion" pa ra graph for fur ther de ta ils.

Event Co des  When a Net work Event calls a Te lep ho ne num ber which is pro gram -
med for Te le mo ni to ring (see the Li stings Page), the same Event Code which is pro -
gram med for the Con trol Pa nel Event is sent (see the Events Page):

Ø  for the Net work Alarm event, the Event Code which is pro gram med for the the
Con trol pa nel Alarm event is sent;

Ø  for the Net work Pre-Alarm event, the Event Code which is pro gram med for the
Con trol pa nel Pre-Alarm event is sent;
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Ø  for the Net work War ning event, the Event Code which is pro gram med for the
Con trol pa nel War ning event is sent;

Ø  for the event Fa ult di Net work, the Event Code which is pro gram med for the Con -
trol pa nel Fa ult event is sent;

Ø  for the Net work Test event, the Event Code which is pro gram med for the Con trol
pa nel Test event is sent.

Re cor ding/Play back of Vo i ce Mes sa ges
The re cor ding/ play back of Vo i ce Mes sa ges is ob ta i ned from the con trol pa nel front
pla te, as de scri bed be low.

+   To im pro ve the qua lity of the re cor ding, open the co ver of the con trol unit be fo re
re cor ding vo i ce mes sa ges.

From the main scre en:

F1=Pro gram        l1-stat:ACTIVE 

F2=Chan ge Ma ster Con trol pa nel

F3=Anal yze  IS SCANNING LOOPs

F4=More       11:20:25 - 02/08/2008

1. Press F1 (Pro gram) :

Ma ster Con trol pa nel l1-stat:PROGRAM

  INSTALLER

      Insert Pa ssword

 [_____]

2. Di git Ize the Pa ssword Instal ler (fac tory set ting: 00000) and press GO:

Ma ster Con trol pa nel l3-stat:PROGRAM

1=Auto 2=Disp 3= SW Zo nes 4=Out puts

5=Net work 6=Comm.7=Options 8=System

9=Default 0=PWD L3

3. Press key 6 (Com mu nic.) :

Ma ster Con trol pa nel l3-stat:PROGRAM      

PSTN i/f :

Up or down to se lect Type

4. Press  Ý or Þ  to view PSTN i/f, so press GO:

Ma ster Con trol pa nel l3-stat:PROGRAM      

F2=REC MESSAGE [01]

F3=PLAY 

F4=STOP   STOP He a der Mes sa ge

Ø  MESSAGE [01] - shows the Vo i ce Mes sa ge num ber
which will be re cor ded/ pla yed back;
Ø  STOP - shows Vo i ce Mes sa ge sta tus;
Ø  He a der Mes sa ge - shows the De scrip tion as si gned to the Vo i ce Mes sa -

ge.
5. Press  Û or Ü  to view the Mes sa ge which you want re cord/ play back:

Ma ster Con trol pa nel l3-stat:PROGRAM        

F2=REC MESSAGE [02]

F3=PLAY 

F4=STOP STOP Alarm Mes sa ge

6. Press F2 (REC) to start re cor ding the Mes sa ge, press F3 (PLAY) to start the Mes -
sa ge play back or press ESC to se lect anot her Mes sa ge (step no. 5) :

Ma ster Con trol pa nel l3-stat:PROGRAM

F2=REC MESSAGE [02]

F3=PLAY 

F4=STOP REC Alarm Mes sa ge

Ø  - shows the re cor ding/ play back time (ver ti cal da shes) with re gard to the ava i la -
ble time (ho ri zon tal da shes): each ho ri zon tal dash re pre sents 1 se cond;

Ø REC - in di ca tes that the Vo i ce Mes sa ge is be ing re cor ded;
Ø PLAY - in di ca tes that the Vo i ce Mes sa ge is be ing pla yed back.

7. To re cord the Mes sa ge, spe ak into the mi crop ho ne which is po si tio ned on the
front pla te of the con trol pa nel (MIC), from a di stan ce of abo ut 20 cm, with nor mal
tone and pitch.
8.  Press F4 (STOP) to stop the re cor ding/ play back of the Mes sa ge and go back to
step no. 6.

Description of ter mi nals

1-2 [L.E.] Exter nal te lep ho ne line
3-4 [L.I.] Inter nal te lep ho ne line

5 [-] Earth

Tec ni chal Spe ci fi ca tions

No mi nal Vol ta ge 27,6 V
Min. Voltage 19,0 V
Max  Voltage 27,6 V
Ma xi mum dra in 200 mA
Stand-by dra in 50 mA
Wor king tem pe ra tu re -5 ÷ +40 °C
Dimensionis(L*H) 103,5*113,35 mm

Note: observance of Standards
The stan dard EN 50136-1-1 (Ge ne ral re qui re ments for alarm tran smis sion systems) 
re qui res the tran smis sion system (FC500PSTN P.C.B., tran smis sion net work and
re ce i ver) to ob ser ve spe ci fic va lu es in terms of ava i la bi lity (the per cen ta ge of time
du ring which the system may be used to tran smit in for ma tion to the mo ni to ring cen -
tre). The fol lo wing ta ble is sup plied for the cal cu la tion of the ma xi mum an nual tran -
smis sion net work and re ce i ver una va i la bi lity; it lists the una va i la bi lity (the 100
com ple ment of ava i la bi lity) of the FC500PSTN  P.C.B. and the re si dual una va i la bi -
lity (the 0.2% com ple ment of the FC500PSTN una va i la bi lity) of the tran smis sion net -
work and re ce i ver, ba sed on the re pa ir time gua ran te ed for that par ti cu lar P.C.B.

Re pa ir time 
(days)

Ava i la bi lity 
(%)

Una va i la bi lity
(%)

Re si dual 
Una va i la bi lity

 (%)
1 99,989583875840 0,0104 0,1896
2 99,979169921366 0,0208 0,1792
3 99,968758135902 0,0312 0,1688
4 99,958348518769 0,0417 0,1583
5 99,947941069290 0,0521 0,1479
6 99,937535786789 0,0625 0,1375
7 99,927132670588 0,0729 0,1271
8 99,916731720010 0,0833 0,1167
9 99,906332934381 0,0937 0,1063
10 99,895936313024 0,1041 0,0959
11 99,885541855263 0,1145 0,0855
12 99,875149560422 0,1249 0,0751
13 99,864759427828 0,1352 0,0648
14 99,854371456806 0,1456 0,0544
15 99,843985646680 0,1560 0,0440
16 99,833601996776 0,1664 0,0336
17 99,823220506421 0,1768 0,0232
18 99,812841174942 0,1872 0,0128
19 99,802464001664 0,1975 0,0025
20 99,792088985914 0,2079 -0,0079

For exam ple: if the re pa ir time is one day, the tran smis sion net work and the re ce i ver
can not have – in one year – an una va i la bi lity va lue (cal cu la ted as in di ca ted in stan -
dard EN 50136-1-1) gre a ter than 0.1896%.
We can see from the ta ble that, if the re pa ir time is equal to or gre a ter than 20 days, it 
will not be pos si ble to meet the re qui re ments of the stan dard, even if the tran smis -
sion net work and re ce i ver fun ction per fectly (i.e. they are al ways ava i la ble).
Fur ther mo re, still in ac cor dan ce with EN 50136-1-1, the tran smis sion time must be
gua ran te ed as be ing shor ter than 60 se conds. 
The re ce i ver for the sur ve il lan ce con trol unit must be pro gram med in com plian ce
with this re qui re ment.
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