When the voltage on pin 1 (IC8) is greater thanubkage on pin 7 (IC6) the controller will shutwio
immediately and will stay latched in this stateilutite microprocessor is powered down or reset.e T
voltage on pin 7 (IC6) is normally set to 4.2V tma for a 120% maximum current level.

Table A

Switch No.1 uriiction Selected

Up On “A" internally enabled
Position 1 Down Off “A”" internally disabled
Switch No.2 urfiction Selected

Up On 0-10V Signal
Position 1 Down Off 0-5V Signal
Switch No.3 uifiction Selected

Up On 0-5V limit signal input
Position 1 Up On 0-100mV limit signal input
Switch No.4 uriiction Selected
Brown Up On Analogue input, 0-5Vdc, 0-10Vdc and 4-20 mA and SWOn position
Position 1 Down Off Logic inputs A: Phase Angle, BurBt Fire, U:  Up, D: Down
Red Up On Limit input 0-100 mV (SW3-off) or 0-25 (SW3-ON),u@ent Limit Set by VR2
Position 2 Down Off Limit input off
Orange Up On Inductive load timing
Position 3 - -

Down Off Resistive load timing
Yellow Up On Reverse pulse transformer outputs
Position 4 Down Off Standard pulse transformer outputs
Green

Up On Soft Start/Slew rate ENABLED (1 second factoryset$
Position 5 Down  Off Soft Start/Slew rate DISABLED
Blue Up On Timing for 12 pulse operation using additional B&B
Position 6 Down Off Standard timing position

Power connections

AS SHOWN ON STACK DATA SHEET 5
5.4 WIRE 3 PHASE WITH

STAR POINT TO NEUTRAL

NOTE: FLOATING STAR LOAD

7.
LINE1l o

LINE 1 LOAD

L

WHEN NEUTRAL NOT USED LOAD N

6. 3 WIRE 3 PHASE CLOSED LINE 2 LINE2 o
DELTA LOAD LoRD
7. 6 WIRE 3 PHASE OPEN
DELTA LOAD (NE3
10. 3 PHASE CONTROLLED DC

LINE3 o

+3

BNy

DC
OUTPUT,,

LINE 1

avol

LINE 2
LOAD

LINE 3

(EUE o

TECHNICAL SPECIFICATION

SUPPLY
FC36M (400V)
FC36M (230V)
FC36M (110V)

ISOLATION
Isolation voltage

CURRENT CONSUMPTION
Full conduction — TX secondary

GATE PULSES

Initial short circuit gate current
Sustaining short circuit gate current
Initial pulse voltage (open circuit)
Sustaining pulse voltage (open circulit)
Initial gate pulse rate of rise

Pulse width 50/60 Hz

Pulse train frequency

OPERATION MODES
Selection by input enable or auto

CONTROL SIGNAL ANALOGUE
Voltage signal into 10K ohms / 20K ohms
Current signal into 240 ohms

CONTROL SIGNAL LOGIC
Opto-isolated inputs

SOFT START
Adjustable range from power up

CURRENT LIMIT

Controlled limit or over-current trip
Selection by SW3

LOAD OPTIONS

Selection by switch (SW4)

TEMPERATURE LIMITS
Operating range’C)
Storage {C)

MECHANICAL DIMENSIONS
Length (mm) x Width (mm) x Height (mm)
Holes and fixing centres (mm)

FUSING

It is recommended that semiconductor fast actipg tiuses or circuit breakers (Semiconductors
MCB) be used for device protection. On initial gt@n, some loads may need an increased Fa|
of Safety (F of S) for unit and/or device protentio

See SRA Data sheet X10255 for further information.

360/440V ac @ 50/60 Hz
205/255V ac @ 50/60 Hz
95/125V ac @ 50/60 Hz

3500Vrms

350mA

500mA
250mA
9V
5V
1A/us
22us
25 kHz

Burst Fire Bhdse Angle

0-5WV @10V dc
4 —-20 mA

5-25Vdc

0 — 30 seconds

0 -100mV 025V dc

Resistive or Inductive

0-63C
0 to 88C

162 x 108&
150 x 62

ctor




Thyristor Connections e oy combol it are oot
The logic control inputs are optically isolated aavé ideally utilised for remote control in elec&ily noisy
environments. The logic inputs A, B, UP and DOWH activated by a 5 to 24 V dc signal with respect]
terminal C which is 0 V. The logic input can alse activated by the 5V dc output from the FC36M Via
relay switching.
— For the following logic control options, positioroN. on the 6 way DIL switch (SW4) should be switthe
a to the OFF position. For additional control opsee table A.
Logic control
U L2 Maximum power output levels are set by the inputage at the terminal marked SIG I/P. With, for
@———@ example, 4V on this input, the output will be liedtto a maximum of 80%. Link the SIG I/P termital
the 5V output terminal for 0-100% control range.
Phase Angle control
Option 1 — the switch marked SW1 can be switchethéoON position, which utilises the internal 5V
@—— supply. This ON position simply connects terminataith 5V.
- T Option 2 — the switch marked SW1 can be switcheth¢oOFF position. The position isolates the ispiit
[0AD [oAD and disconnects terminals A from 5V. Inputs A &then require an external supply between 5 and 34V
dc.
@__ To Increase output power
The terminal marked UP requires a 5 to 24 V dc Bupperminal C is OV. The output power will inase
bs 91l at a rate determined by the ramp setting on VR30(@econds). The output will reach its maximummwhe
H ] [ I the ramp time has elapsed. If the UP signal imiteated during the ramp time the output will rematn
s that level, for example, if ramp time is 10 secordR signal is on for 5 seconds, power output kgithp
up to 50%.
P To decrease output power
The terminal marked DOWN requires a 5 to 24V dcpdupTerminal C is OV. The output power wil
decrease at a rate determined by the ramp settiMR8. The output will decrease to zero should the
— — — DOWN signal be maintained. If the DOWN signalnserrupted before the ramp down time has elapged,
the output will stay at that level. Proportionantrol can be achieved with an on/off signal. THis
G G G G G G ) . o
H ﬁ P ﬁ H H h p ﬁ H H ﬁ p h H arrangement is particularly useful for temperataoatrollers, relay switching and PC based process
H H H controllers.
A A A
. E . E E . Burst Fire control
LIsVE 1 Luae L2 WVE 2 | v L3 +VE 3| LaE The switch marked SW1 should be switched to the @&$ition and the terminal marked B should be
. . linked to 5V. Link terminals marked 5V and SIG.I/Por remote Burst Firing control, a 5 to 24V dmsl
o should be connected between B and C. C is OV.
O REVERSES PSR Inductive or Resistive loads
lg/‘ e With switch position 3 on DIL switch No.4 in the Bposition, the firing circuit is configured to dool
Wy W A resistive and some slightly inductive loads. Wttemswitch is in the ON position, the firing cirtshould
smus(\ A_ P“R:%?jm be used on inductive (transformer and coil) tygai®
L] o0 Current Limit
>r &'cs asov 200 The current limit input is designed to operate freither a 0-100mV (SW3—-OFF) or 0-25V (SW3-ON) dlc
EEEE a20v input connected between terminals marked LIMIT ingnd OV. With maximum current limit feedback
E/ N signal, adjust VR4 so that approximately 3.5V dpegys on pin 1 of IC8. This voltage is fed into the
+30 SECONDS Rt 2(* / ™ o microprocessor IC5 and compared with the voltagége/R2 (I SET), which can be measured on pirnl 5
ﬁiﬁgig 5 1 W (IC6). When the voltage on pin 1 (IC8) is greatem the voltage on pin 5 (IC6), the controller wifrt to
O;*A'mmwigggqu l JOFMS‘,S,G z,rgﬁ?i o z ramp down until the current reaches the | SET level
oTate v; : Current Trip
/\ ( DIV f'ivn‘ Q p The current trip is designed to operate from eith@-100mV (SW3-OFF) or 0-25V (SW3-ON) dc inpiit
A B UPOOWNE OP W | 420 | TZS45E | > < connected between terminals marked LIMIT input &id With maximum current limit feedback signal,
SMVDCLOGCIP SV OSV OV mA LM SWd (@ RusE RSE2 g 1y & adjust VR4 so that approximately 3.5V dc appearspim 1 of IC8. This voltage is fed into the
microprocessor IC6 and compared with the voltagdgé/R1 (I TRIP), which can be measured on pin| 7
(IC6). [continued]
8 5




Manual Control

The FC36M firing circuit has a 5Vdc output that dam used to supply the clockwise end of a
ohm potentiometer. The wiper is connected to ¢heinal marked SIG I/P and the counterclockwi
end to OV.

Voltage control

For control using a remote dc signal the positiyeut should be connected to the terminal mark
SIG I/P and the negative input to be connectedvto The input impedance is 10K ohms for 0-5
input and 20K ohms for 0-10V input.

Current control
For current control connect a 4-20mA dc signal leetvterminals marked 4-20mA and 0V. TH
input can also be used as 1-5V dc input. The inppedance is 240 ohms.

Phase Angle control
Option 1 - the switch marked SW1 should be switcteethe on position. This position connec]
terminals A with 5V.

Option 2 — (see Soft Starting) the switch markedlS34h be switched to the OFF position. The O
position isolates the inputs and disconnects tatsiA from 5V. Inputs (A and C) then require g
external supply between 5 and 24V dc.

Burst Firing control
The switch marked SW1 should be switched to the @&sttion and the terminal marked B shou
be linked to5V.

Phase Angle to Burst Firing control
The switch marked SW1 should be switched to the g@bition and terminals A and B should H
linked together. The firing circuit will start iphase angle mode and switch to burst mode when
control signal ramps up to the set point. It \wthy in the burst mode even if the signal dropswel
the set point. It will restart in phase angle madien the unit is switched off or reset.

Soft Start

When the FC36M is initially powered up the outmuirihibited for 0.5 seconds, then the soft star
automatically enabled and the firing circuit wélmp up at a rate determined by VR3 (0-30 secon
The ramp time relates to full conduction, for exémpf the ramp time is set to maximum (3
seconds) and the set point is 50% the controlléramp to the set point in 15 seconds.

Soft Stop and Soft Start after power up
Soft Stop after power up can be achieved by disectimg the I/P signal. SW4 position No.5 shol
be switched ON, thus bringing in a pre'sdéw” rate of 1 second. Other rates of up to 5 secoads
be programmed via a Commander Module. Refer toGbexmander Module manual for mo
information. Whilst the signal is present it widmain in the on state until the signal is removed.
Another option is to Enable/Disable the ramp dompui. Enabling it will ramp down the output at
rate determined by VR3. Disabling it will ramp thy@ output up to the level on the SIG I/P termin
again at a rate determined by VR3.

Hard Stop and Hard Start after power up
Hard Start and Hard Stop after power up can beeseHiwith the switch marked SW1 in the OH
position and the ramp preset (VR3) turned to thly ftlockwise position. When A or B inputs ar
enabled or disabled and SW4 position No.5 is in@ifé state, the firing circuit will immediately
turn on and off.
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1 2 3
LED1 L + HLINK REVER;ES PHASING O = ANALOGUE CONTROL
LED? [ Yy L-123-321 ON = CURRENT LIMIT ENABLED
*/ L1 INDICATES POWER OFF = CURRENT LIMIT DISABLED PRODUCT
L2 INDICATES CURRENT LIMIT ON = INDUCTIVE LOAD A34411
LEDS OFF = RESISTIVE LOAD

4/ L3 INDICATES OUTPUT LEVEL

STAT
[ LATCHING OVER CURRENT TRIP

IVR1 CLOCKWISE TO INCREASE CURRENT

SET CURRENT LEVEL

VR2 CLOCKWISE TO INCREASE CI.RRENT

- IC RAMP RATE AND SOFT STAR!
VRS i QEKWIGE TO INGREASE RAMP SPEED
+30 SECONDS

ON = REVERSE PULSE TX OUTPUTS
'OFF = STANDARD PULSE TX OUTPUT

QN = SOFT START/SOFT ENABLED |

OFF = SOFT START/SO!
ON = 12 PULSE TIﬂING DELAV
OFF = STANDARD TIM
ON = 0-25V DC LIMIT INPUT
OFF = 0-100mV DC LIMIT INPUT

5% HTH!
ON ="A" INTERNALLY ENABLED_ Q t ON = 0-10V SIG Z ; E sz ;
OFF = "A' mr:kmunlml.m—meJ'oﬁr 05V SIG. TERED v;m;
| “JpAnnag &
: B UP DOWNC O/ P I 123455
5-24VDCL°GCVP 5V 0-5V OV mA LIMIT  SW4 SET LIMIT
CLOCKWISE TO INCREASE LIMIT 45 1A

’—5vcw

S [\N]
0-5V or 0-10V dc ~

-
SW1=0ON L1
| SW4 (POS1) = ON

. N

‘ANALOGUE MODE, PHASE ANGLE OUTPUT

L2 EARTH
REFERENCE PHASES

20me 025V de NOMINALLY 400V
sk oHm| N Y
I l 100mV dc SHUNT
Vv -
SIGNAL OPTIONS

UP DOWI oP 1P 420 |
SZAVDG LOGICIIP 5V O-5V OV mA LIMIT Sw4

123456

seT LT
CLOCKWISE TO INCREASE LIMIT

~da

an
NMOQ VY

300K 310NV

1 =con s
) v

LOGIC CONTROL USING LOCAL SIGNAL ‘

LINK 5V TO /P WHEN
USING IN LOGIC MODE L1 L2 EARTH

Sw4 (POS1) MUST BE OFF

REFERENCE PHASES
NOMINALLY 400V

banagg £

WN 4-20
such LOGIG VP 5V O-5V OV mA LIMIT SW4

oFr
[ 1234586

o
CLOCKWISE TO INCREASE LIMIT

i

8

5-24V DC INPUTS

300N T1ONY.
300M 15WN8

dn dNva
NMOT VY

LOGIC MODE USING EXTERNAL SUPPLY ‘

LINK 5V TO VP WHEN
USING IN LOGIC MODE

SW4 (POST) MUST BE OFF

L1 L2 EARTH

REFERENCE PHASES
NOMINALLY 400V
PLEASE ENSURE CORRECT
CLOCKWISE PHASE ROTATION
L1=BROWN L2=BLACK

WARNING

ENSURE SUPPLY IS OFF WHEN MAKING CONNECTIONS
AND ADJUSTING ON BOARD SWITCHES




Twelve Pulse Connections

TWELVE PULSE CONNECTIONS

INTER PHASE TRANSFORMER

Application
e Gate Drive: Picket Fence with a PRF of 25Khz

an initial firing pulse of; 8 volts open circuifg00 mA
into 1 Ohm, and sustaining pulses 250mA into 1 Ohm
per output. The sustaining pulses are 20 uS Wide.
High output initial triggering pulses
Gate isolation to 3500 V rms.
Adjustable Soft start and soft start times
. Selectable hard start and hard stop
Induction Generator. 50/60 Hz operation auto selection
AC Voltage Regulation Remote Logic input for control in noisy environmént
Three Phase Transformer Control 24V dc
3 analogue control inputs 0-5 V 0-10V dc and 4-20mA
Current control input 0-100 mV
Over-current limit trip (Latching)
Adjustable ramp control 0-30 seconds
Pre-selectable or automatic Phase Angle to Burst Fi
control

e Switchable Phase reversal
Thyristors require a high initial gate current uls ® Selectable Inductive or Resistive load setting
and comparatively wide sustaining pulses to ensupe Selectable timing delay for use as a twelve putseed
reliable firing, particularly at small phase cortroe High immunity to mains voltage distortions
angles. The FC36M provides the following firinge Complete with integral phasing and supply transémrm
specifications

Power Supplies

Half and Fully controlled Rectifiers
AC Motor Control

DC Motor Control

Soft Starters

Heater Controllers

Additional Firing boards can be configured to
trigger paralleled SCR’s for very high current
applications or to provide a twelve pulse driver fo
smooth DC control

Key Features

7 7 7 7 7 7] IPT
SECONDARIES 2 % ? é ? %
| L . ' I é
o I s
S SRR
+A1/\ +B1/\ +C1/\ +A2 )\ +B2/\ +62 /\ RA
ﬁI AL *I jI R ﬁI
K 4a2 ‘1 ‘ -A2 ‘ ‘ +B2 ‘ ‘ -B2 +G2 ‘ ‘ -c2 ‘
[ Ie0 g0 0sp g0 050 Qe
L14VE L1-VE L2 +VE L2 -vE L3 +VE L3 VE
FC36M AUXILIARY FIRING BOARD
| +A1 | | A1 | ‘ +81 | | -B1 | | +c1 | | -1 |
P P P
H H H
N A N . A . . A B
L) L) L)
. E . E . E
L14VE 1 L1-VE L2 +VE 2 L2 VE L3 +VE 3 L3 VE
LED1
Vde
( \) J1LINK REVERSES PHASING
t  Eaeln
wEpe | ) L-123-321
TRIP /,'f/ ﬁ PRODUCT CODE
SIT_‘EIf . & N _ Agg%z,
TRE vRi '8 ~ = A5
K | -
il > '*? [ 2582 J2 420V 420V
RAMP VR3 - -
1-30 SECONDS N J
X7 o

on on

A

S

OFFe"A” INTERNALLY DISABLED | [
W1 W2

oV
; ON=0-1V SIG
[oFF=0.5v 516

"A_ B _UPDOWNC OP IP
5-24V DC LOGIC VP 5V 0-5v

| 420 |

ov

OV mA LIMIT  Swa SET LIMT

JOVLIOA HOHH ONINYVM]

FU:E1 FU1SAE2 L1 L2
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OPERATING INSTRUCTIONS

APPLICATIONS

The firing circuit responds to voltage or milliamsprrent signals to produce six,6paced high current
thyristor gate pulses. Additional boards can befigared for high current parallel gating of addital
thyristors and for twelve pulse converters (reets).

CONNECTIONS

The Gate and Cathode outputs have 6.3mm bladertaisni All other connections are made with captive
screw and leaf terminal blocks. 0.25mm header ections are provided to connect firing boards for
paralleled thyristor drive or 12 pulse configuoati

Note: - J1 Jumper reverses phasing.

LED INDICATION

Three LED’s are used for status and fault indicatio LED1 (green) illuminates when the 5 volts dc
supply is present.

When SW4 position No 2 is ON, LED 2 (red) will ithinate when the LIMIT input has reached the level
set by (I SET)

LED 2 and LED 3 (orange) will alternately flash arl second timebase when the LIMIT input exceeded
the value set by VR1 (I TRIP). The FC36M will slddwn and will stay latched in this statue unti th
FC36M is powered down or reset.

Under normal conditions LED 3 is used to indicdte butput status. In phase Angle mode, when the
control signal is increased, so does the brightoés€D 3. In Burst Fire mode LED 3 will pulse @n
one second timebase with a variable mark spaceffpmatio determined by the control signal.

ANALOGUE CONTROL INPUTS
For the following analogue control options the 6ywalL switch (SW4) should have position No.1
switched to the ON position. For additional cohtitions see table A on page 6 of this manual.



Three Phase Firing Board Model — FC36M

This manual should familiarise the user with thievant features and specifications of the

FC36M firing board and incorporates a simple chetkorocedure with typical connectio
diagrams.

FC36M General information

The FC36M is a microprocessor version of the ingustandard FC36A originally develope
in the 1980s. It is smaller in size than its pradsor with a reduced component count, wh
increases its reliability. It also has more opti@vailable with the selections on a six way D|
switch making it much more versatile and economickilhas an integral supply and timin|
transformer, which is used as a Phase reference.

The FC36M is a general purpose Phase Angle and Birisg circuit designed to be used in
variety of two or three, phase 50/60 Hz applicatiorit can also be used as a Three sin
phases to Neutral controller. It is easily confagli by the user, to optimise its performang
which is achieved primarily by the use of DIL, sies.

To make a complete three/ phase controller, the6RMCBequires power devices, protectig
fuses and a suitable heatsink. It can be usedruing three phase transformer primaries

h

ch
I

a

gle
€,

n
in

either star, delta or phase to neutral configunatiand can also be configured to control eithher

three phase, half or fully controlled, thyristoridges.
It may be used on resistive loads (phase to phapbase to neutral), using burst fire or phg

angle, or a combination of both firing modes. dtsalogue signal inputs can be used |i

conjunction with each other, to set two differentput levels. The logic opto-coupled inpu
allow for remote control in electrically noisy emiments. There are two current set point
the lower one is used for current control and theeu limit, when tripped, will cause the unit {
latch in the off state.

The firing circuit is based around the PIC18F45&ndprocessor running at a clock frequen
of 20MHz, generating six controlled thyristor gatdses nominally displaced by 60It can be

controlled by either 0 to 5v, 0 to 10v or 4 to 20mAalogue signal or remote 5 to 24V dc logi

signal. The logic inputs also provide remote sétrt, soft stop and switching from Pha
Angle to Burst Fire either manually or automatigall

This model is available in various supply voltagesee technical specifications for mof

detalils.

Remote Programmer
A Commander Module (CM-FC36M/MV) has been introdlide complement this Firing
Board. The Commander Module is a Human machinerfate (HMI) control unit, which
incorporates a simple keypad to input data and resale that displays all the functiong
information relating to the firing circuit settingsThis includes current control switch setting
the conditions of the inputs and many other featsteh as timing calibration, slew rate settir]

Its compact size and simple connection by meansa &J45 lead allows OEMs to easi
incorporate the FC36M into their product design and users can update existing equipm
very quickly with little development costs. It catso be supplied with a DIN rail mountin
enclosure.

Please refer to the Commander Module manual fonéuninformation.

o

< Qo

D

RECOMMENDATION & SAFETY REQUIREMENTS
Other documents, which may be appropriate for yapplications, are available o
request.

CODE IDENTITY DESCRIPTION

X10229 RFI Filter recommendation: Addressing theEMrective.

X10213 ITA Interaction: Uses for phase angle and Borst fire
control.

X10255 SRA Safety requirements: Addressing the Lbleltage
Directive (LVD) including, Thermal data/cooling, g
parts warning Earth requirements and Fus
recommendations.

X10378 ILR Inductive loads remedy sheet for usehvithase anglg
controllers.

X10652 CM-(FC36M/MV) Commander module (remote pesgmer)

AP02/4 COS UAL Conditions of sale

NOTE: It is recommended that installation and mainterarfahis equipment should
be carried out by suitably qualified personnelhwiference to the current edition of
the I.LE.E. Wiring Regulations BS7671. The regoladi contain important
requirements regarding the safety of electricaimgant. For International Standard
refer to I.E.C. Directive |.E.C. 950.

EXAMPLE : HAC WITH FC36M
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UNITED AUTOMATION LTD — Putting you in control

The FC36M is one of a range of quality, reliable anst effective power control
products that we offer. For further details seevebsitewww.united-automation.com

Product Portfolio

Power Supplies to Specification

Heating, Ventilation and Air Conditioning (HVAC) stems

Automatic Control Systems
Thyristor or Operated Systems

Product Applications

Heaters

Ovens
Stress Relieving
Lighting Equipment

Three Phase Firing Board
Model — FC36M

Electronic Controls for Heating Systems Powerfliap Aricreenat G
Thyristor Phase Control Products Furnaces ] »E i
Microprocessor based Water Heating Controllers tsVa E |
Command & Control Systems Trace Heating “
Modular High Voltage Power Supplies Annealing
Electronic Temperature Controllers Vibrators
Automatic Control Systems for Controlled Atmosphere Dryers
Furnaces Extruders
Automation Control Systems for Glass and Ceramics Smelting
Manufacturing Plating
Solid State Power Supplies for Electroplating cHfemagnets
Triacs Voltage Controlled Motors
Semiconductor Controlled Rectifier Stacks Pipeatite
Thyristor Trigger Modules Process Heating
Electronic Assemblies Vending Machines
Solar Heating Automatic Control Systems Spacetihiga
Solid State Relays Lamp Loads
Digital Energy Modules Blenders
Fuses Mixers
Filters (Single and 3 Phase) Pumps

Quartz Lamps

Fans

User Manual
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