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8 - PARAMETER SETTING RECORD

Parameter Factory First change Second change
default settings Date |Set by Date |Set by
Pr0 | Min freq/Preset 2 OHz
Pr1 | Max freq/Preset 3 50 Hz
Pr2 | Acceleration time 5 seconds
Pr3 | Deceleration time 10 seconds
Pr4 | Current limit 150 %
Pr5 | Continuous current 100 % FLC
Pré | Voltage boost 9.8 %
Pr7 | Jog frequency/ 0 Hz
Preset 1 frequency
Pr8 | DC braking period 1s
Pr9 | Serial address 11
PrA | Trip Et
Prb | Security code 0
b0 | Auto reset 0 = disabled
b1 | Auto/Manual start 1 = manual start
b2 | Stop mode with b7 0 = standard ramp
b3 | Autoffixed boost 0 = auto
b4 | Jog/Preset 1 = preset
b5 [ Catch spinning motor 0 = disabled
b6 | Analogue/Serial comms | O = analogue
b7 | Stop mode with b2 0 = standard ramp
b8 | Freq/Load display 0 = frequency
b9 | Keypad/Terminal 1 = terminal
b10 | Even/Odd parity 0 =even
b11 | Analogue speed ref U, voltage input
b12 | Baud rate 4.8 kb
b13 | Reset defaults 0 = inactive
b14 | PWM/ULF 2.9kHz /120 Hz
PrC | MVF 50 Hz
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NOTE

LEROY-SOMER reserves the right to modify the specifications of its products at any time, to
take advantage of the latest technical developments. The information contained in this bulle-
tin is therefore liable to change without notice.

LEROY-SOMER gives no guarantee, whether expressed or implied, covering the information
contained in this bulletin, and accepts no responsibility to any errors contained therein, nor
for damage occasioned by its use.

WARNING

- For user safety, this frequency controller should be earthed ( = ).

- The frequency controller is fitted with safety devices which can, in the case of certain faults,
stop the frequency controller and the motor. The motor itself can be jammed by mechanical
means. Finally, voltage fluctuations, and particularly power cuts can also cause the controller
to switch off.

- The removal of the cause of the shutdown can lead to restarting, with consequent hazard
for certain machines or installations.

In these cases, therefore, it is important for the user to be protected against such risks of res-
tarting, by fitting a zero speed detector which will cut the supply to the controiler, in the case
of unprogrammed stoppages.

This equipment meets existing standards. Nonetheless, it may create interference and the
user is responsible for carrying out the appropriate action to eliminate such interference.

DANGER

IMPORTANT

BEFORE TOUCHING ANY PART OF THE ELECTRICAL OR MECHANICAL PARTS OF
THE INSTALLATION OR MACHINE :

- check that the controller power supply is switched off (fuse disconnector or circuit-breaker)
and manually locked (with key),

- wait until the discharge of the capacitors (after approximately 60s).

S35k :
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7.5.6 - CW — Command word (2 hexade-
cimal digits)

This is a one-byte hex-value word enabling
the drive to be controlled through the serial
link. It is important to note that some of the
terminal inputs are not disabled, even
when b6=1 they remain operative (START,
STOP, RESET, EXTERNAL TRIP, local/-
remote).

The two digits decode into states which
control the principal command functions of
the drive, as follows :

RESET, TRIP (external), STOP, START

CW allows the drive to state the direction
of rotation as set by the control terminal
Forward/Reverse (TB1/6) in reply to inter-
rogation, but cannot be used to reverse
the rotation.

REVERSE command is given by using a
negative speed reference SP (see table of
mnemonics).

To read CW for drive number 11, send :

EOT t{1]1j1jC|W ENQ
Control-D Control-E
The drive replies, for example :
STX |[C{w >|1]6] ETX .
Control-B Control-C
(BCC)

The data following the character > deco-
des from hex to binary, to mean :

not reset — emergency stop/external trip
input closed — direction set to forward —
jog/preset terminal closed — not stop —
not run.

Command word CW Example
Digit | Function Terminal input status Hex Binary
position 1
Not used - 1 0 (msb)
1st Not used - 0
Reset open closed (reset) 0
Emergency stop/External trip open (tripped) closed 1 (Isb)
fwd/rev* open (fwd) closed (rev) 6 0 (msb)
ond local/remote* open (local) | closed (remote) 1
Stop open (stop) closed 1
Start open closed (run) 0 (Isb)
* Cannot be changed through the serial communications link using CW
Typical values of command word CW
m::mm_mwnmm:o: CW values during... . HM_" MM%
Power-up Start Stop Reset Ext trip Not trip
forward remote 16 17 14 36 06 16
reverse remote 1E 1F 1C 3E OE 1E
forward local 12 13 10 32 02 12
reverse local 1A 18 18 3A 0A 1A

) L5350k
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The data following the > character are treated as hex digits, and decode to binary as follows
4 — 0100, F —1111,8 — 1000, 4 — 0100

The message decodes, from the Drive Setup table, as :

speed control mode — auto start mode — coast to stop — fixed boost — jog input — catch
spinning motor disabled — serial mode — frequency (speed) display — keypad control —
even parity bit — 4/20mA speed reference — Baud rate 4800.

To write to drive number 11, sending the same parameter settings as in the previous exam-
ple, which is a complete set-up command, the message would be :

EQT 111111 STX D[S >|4|F|8]4 ETX t

Control-D Control-B Control-C (BCC)

The drive replies ACK if the transmitted data is understood, or NAK if not {(in which case look
for an error in writing the characters or in the format of the message).

Note that parameters b6, b10 and b12 cannot be written to the drive through the Serial
Communications link, although they must be included to form a complete message. The
drive ignores these when received, but does not ignore them when interrogated about the
drive configuration.

2 - DRIVE SPECIFICATION

2.1 - Ratings
The FMV 2105 1.5 M to 3.5 M range is rated for current output, therefore the actual power
output depends on the output voltage, which in turn depends on the supply voltage.

2.1.1 - Power supply
{input supply voltage range and frequency : 200 - 240V AC £10%, 48 - 62 Hz single phase

Minimum supply source impedance : 0.09 Ohms (@ drive terminals)
2.1.2 - Output ratings

The drive system is for general purpose industrial drives which require a short term overload
capability of 150% for 60 seconds refer to table 2-1.

Output Motor Input
Drive FLC Overload rating FLC Overload
model Arms 150 % kW Arms (150%)
Arms (1) (2) A rms (2)
FMV 2105 -15M 4.0 6.0 0.75 10.5 14.5
FMV 2105-25M 7.0 10.5 15 18.7 25.9
FMV 2105 -35M 10.0 15.0 2.2 25.6 35.6
Input
Drive Displacement Power Maximum Maximum
model factor factor switch on i’T of switch
(appx) 4) surge a peak on surge A%S
3 5 (5)
FMV 2105- 1.5 M 0.95 0.52 195 28
FMV 2105-2.5M 0.95 0.52 200 51
_ FMV 2105-3.5 M 0.95 0.53 419 171

Drive setup DS Example
Digit | Bit parameter 0 1 Hex Binary
position
Not used - - 0 0 (msb)
1st Auto reset b0 enabled disabled 1
Start mode b1 auto manual 0
Stopping mode b2 see stopping mode table 0 (Isb)
Boost mode b3 auto fixed F 1 (msb)
ond Jog/Preset b4 jog preset 1
Catch spinning motor b5 disabled enabled 1
Analogue input/serial comms b6 analogue serial 1 (Isb)
Stopping mode b7 see stopping mode table 8 1 (msb)
3rd Display b8 frequency load 0
Controt mode b9 keypad terminal 0
Parity bit b10 even odd 0 (Isb)
Analogue reference — a b11| see anaiogue reference table 4 0 (msb)
4th Analogue reference — b b11| see analogue reference table 1
Not used - -
Baud rate b12 4800 9600 0 (Isb)
LEROY
62 SOMER

Notes :

(1) Typical motor power for stated output current, based on a typical 4 pole machine at 220V.

(2) With 220V supply and minimum source impedance.

(3) Displacement factor is the cosine of the phase angle between fundamental voltage and

fundamental current and approximates to unity with a low impedance supply.

(4) Power factor is (average power supplied) / (Vrms x Arms (input)). The value shown is at

220V and minimum source impedance.
(5) With 240V +10% supply and minimum source impedance.

LEROY "
SOMER
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7.5 - Configuring the drive through
serial communications

Most drive mnemonic parameters can be
expressed by six digit numbers, however
the following mnemonic are expressed by
two or four hexadecimal code digits :

SE Serial Address (Pr9)

SC Security Code (Prb)

SW Status Word, SW

DS Drive Setup

FQ PWM Switching Frequency and ULF
(b14)

CW Command Word

C1 Configuration Word

The drive configuration (DS), for example,
expresses the state of each of the 13
parameters b0 to b12 inclusive.

This simplifies the programming of such
changes and enables blocks of relatively
complex data to be delivered by one mes-
sage using two-byte hexadecimal "word"
codes.

Hex Code Words are transmitted in ASCII
format, but are always preceded by the
symbol ">" which enables the receiving
drive/host to decode them in a special
way. This is best explained by an illus-
tration of each of the above special mne-
monics.

7.5.1 - SE - Serial address (2 hexadeci-
mal digits)

This is a read-only parameter. To read SE
for drive number 22, for example, send :
EOT 212|2]2|S}|E ENQ

Control-D Control-E

The drive will reply :
STX |S|E >|116] ETX ,
Control-B Control-C

The data following the > symbol is hex 16,
which is 22 decimal, confirming the Serial
Address.

7.5.2 - SC - Security code

7.5.3 - SW - Status word (4 hexidecimal
digits)

This is a 2-byte hex value word whict
enables the status or previous trip indica-
tions of the drive to be read. (It is read
only). The four characters decode to indi-
cate the status of :

Last trip — Error Flag — Trip Flag —
Run/Ready status

Thus, to read the state of drive number 11,
send :

EOT 11111 1]S|W ENQ
Gontrol-D Gontrol-E

V]

The drive replies, for examp!

STX tS|wW] [>|0lE|1|C| ETX >
Control-B Control-C

(BCC)

(BCC)

The four characters following the > symbol
are treated as hex digits and are further
decoded into their binary equivalents :

0 — 0000, E — 1110, 1 — 0001, C —
1100

Comparing each character with the appro-
priate section of the Status Word table
enables the message to be translated as :

0 means not tripped on any of the trips
defined by the 1st hex digit.

E last trip was overvoltage trip.

1 tripped flag indicating a fault.

C drive tripped; indicating RESET and trip
code flashing on keypad display.

680
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2.3 - Specifications - Control

2.3.1 - Analogue inputs

(1) Local speed reference (TB2/11) :
unipolar 0 to +5V, 100K input impedance

(2) Local speed reference (TB2/9) :
0 to +10V, 200 K input impedance

(3) Remote speed reference (current)
(TB2/15) :

4 to 20mA, 100 Ohms input impedance or
20 to 4mA, 100 Ohms input impedance or
0 to 20mA, 100 Ohms input impedance

{(4) Motor thermistor (PL6/2) :

External resistor connected to OV
Voltage out < 2.5V, capable of protecting
6 standard 250R machine thermistors
connected in series. .

Trip resistance 3k +15%, reset 1k8 £15%.
Trip when resistance < 100R £15%.

Note : An internal 1k5ohm resistor is con-
nected via LK4 across this input. If the
user wishes to use this input LK4 must be
removed.

2.3.2 - Analogue output

Hardware DIL switch selectable.
Frequency (speed) (TB2/13) :

0 to 5Vdc, or 1 mA capability ;

0V = OHz, 5V = <Pr1>. Accuracy +3%.

Load (torque) (TB2/13) :
0V =no load, 5V = +150%
Accuracy £15%

2.3.3 - Digital inputs
Each digital input has an internal 10Kohm
pull up resistor to 5V.

(1) Start (TB2/4) :
momentary low = start
(N/O contact to oV common)

(2) Stop (TB2/5) :
low = not stop, momentary high = stop
(N/C contact to OV common)

(3) Forward/Reverse (TB2/6) :
low = select reverse direction
(contact to OV common)

high = select forward direction

(4) Jog/Preset Speed (PL6/4) :
low = jog/preset 1 speed
(contact to OV common)

Note : This input can be software selecta-
ble by bit parameter b4 to give either jog
input or a preset 1 speed select input.

(5) External trip (PL6/8) :
low = not stop/trip

(N/C contact to 0V common)
momentary high = stop/trip

(6) Reset (TB2/10) :
momentary low = reset

{(N/O contact to OV common),
edge triggered input

(7) Local/Remote (PL6/9) :

low = remote, i.e. all inputs useable
high = local, i.e. speed reference from
TB2/9 or 11 only

(8) Preset speed 2 input (PL6/6) :
low = active

2.3.4 - Digital outputs

Drive relay (TB2/1, 2and 3) :

volt free contact. Rated 110V ac, 7A.
resistive.

Switch configured (SW1 A, B) for
STATUS/AT SPEED/ZERO SPEED, or
RUN RELAY function.

Changeover type relay.

LEROY ™
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CONTROL ADDRESS CONTROL MNEM DATA CONTROL BCC
EQT 1111414 STX S|{P{-{0]4]7].]6 ETX &
Control-D Control-B Control-C

The drive will reply with an acknowledge-

ment, either :

- ACK if the message is understood
(whether implemented or not), or
- NAK if the message is invalid, the data is
too long, or the BCC is incorrect.
If a value sent is outside the limits for a
parameter, the drive will set the maximum

value.

Parameters which cannot be written to are :
b6, b10 and b12 (contained in DS), AC,

C1, LD, SE, Sw.

7.4.3 - Reading data

The format of a data request message is :

¢ Host request :

reset - address - mnemonic - end

For example, to find the speed set point

SP of drive number 12, send :

CONTROL ADDRESS | MNEM | CONTROL
EOT 111]12]2]|S|P ENQ
Control-D Control-E

* The drive replies in the following form :
start - mnemonic - 6 characters of data -

end - BCC
For example:

CONTROL { MNEM DATA

CONTROL | BCC

STX S|P+[0f1]1].]12
Control-B

Control-C

ETX ,

The reply first confirms that the data sent

The first character is either + or -, to
indicate direction of rotation; the remainder
is the numerical value - "forward at
11.2Hz" in this example.

The host may now request more infor-
mation by (or starting a new request as
described above) :

a) Repeat enquiry (From host)

The negative acknowledgement NAK
(Control-U) sent by the host causes the
drive to repeat the data sent for the same
mnemonic. This process can be repeated
as often as necessary by the host.

b) Next parameter (Enquiry from host)

To obtain data from the same drive for the
next mnemonic in the mnemonic table
(see below) send the positive acknowled-
gement ACK (Control-F). The drive will
respond by transmitting the data relating to
the next mnemonic in sequence.

Mnemonic sequence with ACK response is
as follows :

SP —~ AC = LD, MN, MX, AL, DL, TR, TH,
BO, PI, BR, SE, SC, Sw, DS, FQ, BS,
Cw, C1

INVALID MNEMONIC (From host)

If the host sends a mnemonic which the
drive does not recognise, eg XY, the drive
will respond by repeating back the unreco-
gnised characters in a message of the
form :

start of text - unrecognised mnemonic -
reset

is E.m mvmm.a set point, .mP Em six charac- Thus: STX X 1 v EoT

ters immediately following give the present

setting in Hz. Control-B Control-D
LEROY*
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3 - INSTALLATION - MECHANI-
CAL

3.1 - Drive mounting

Principal dimensions are as shown in
Fig. 3-1. The drive must be mounted in the
orientation as shown, ie with the terminals
at the bottom. Any other mounting position
may interfere with the drive cooling.

3.2 - Location

The installation should be located in a
place free from dust, corrosive vapours,
gases and all liquids. Care must also be
taken to avoid condensation of vaporised
liquids, including atmospheric moisture.

If the drive is to be located where con-
densation is likely to occur when the drive
is not in use, a suitable anti-condensation
heater must be installed. The heater must
be switched OFF when the drive is ener-
gised. An automatic changeover switching
arrangement is recommended.

FMV 2105 drives are not to be installed in
classified hazardous areas unless correc-
tly mounted in an approved enclosure and
cenified (refer to “Hazardous Areas” Chap-
ter 4 “Installation - Electrical”).

3.2.1 - IP Rating

The drive enclosure conforms to internatio-
nal enclosure specification IP10 it is there-
fore necessary to consider the location of
the module in the light of local safety regu-
lations applicable to the type of installation.

3.2.2 - Hazardous areas

The application of variable speed drives
and soft starters of all types may invalidate
the hazardous area certification (Appara-
tus Group and/or Temperature Class) of

3.3 - Cooling and ventilation

3.3.1 - Enclosure minimum dimensions
Care must be taken that the enclosure in
which the drive is sited is of adequate size
to dissipate the heat generated by the
drive and any other equipment. A mini-
mum clearance of 100 mm all around the
drive is essential (refer to Fig. 3-3). All
equipment in the enclosure must be taken
into account in calculating the internal
temperature so as not to raise the internal
temperature of the cubicle above the maxi-
mum allowable for the drive.

3.3.2 - Effective heat-conducting area
The required surface area A, for an enclo-
sure containing equipment which genera-
tes heat is calculated from the following
equation :
P

A = ———
k A.._u_ - .._um:.cv

where A, = Effective heat-conducting
area, in m?, equal to the sum
of the areas of the surfaces
which are not in contact with
any other surface.

k = Heat transmission coefficient
of the material from which
the enclosure is made.

T, = Maximum permissible
operating temperature of
the drive module in °C.

Tame = Maximum external ambient
temperature in °C.

Ex-protected squirrel cage induction mo- P = Powerossofall
tors. Approval and certification should be .:mm»-nqoacoﬁ_:@ equipment
obtained for the complete installation of in Watts.
motor and drive.
LEROY "
EMO?EA 11



25 HWOS
e/

'Se Juas aq
pinom 1l “,8S18A31 Ul ZH9' L 0} ¥1 Jequinu
anup Jo Aouanbayy jos abueyo, ‘sidwexs
1o} ‘s| aALp 8y} o] ebessaw papusiul 8yl §|

004 - pua - s1sjorieyd 9

- DJUOWIBUWI - }X8} JO LB]S - SSBIPPE - 19S3l
: PUBLLLIOD 1SOH

1 S1 8AUP

0] 1SOY Wi} PUBWILIOD 8U} JO 1BWIO} 8y]

‘paddu
1o paddols Jojow 8y} yim S| jeyl ‘eels
padduy Jo APJ 8UI Ul 8g OS[e ISNW dALIP ay}
gg Aousnbai{ abe}oa "xep o
D4 fousnbaig Buiyoums WM 10
g uoneinbiyuon aaug
: Buimo| oy
8y} JO BUO SI JUas aq 0} BIep 8y} J| : 10N
(anup 01 1soy woyy) eyep Bupues - 2L

1soy

ay) Aq peal aq 0} siejawesed smoje g = 99
1soy sy

Aq peisnipe aq 0} aJe siejoweled )i | = 9q
SMOJ|0} SE }8S aq 0} apowl
SUOHBOIUNWWOD |Buas/indul anbojeuy e

66 010 = 64d
SSOIpPR |BLSS o

pPneq 0096 96=2¢149

pneq o088y 8V =2¢ld
1S0Y 8y} Uns 0] aje. pneg «

Ayed ppo L=0149
Aed uana 0=01L9
150y 8y} uns o} paisnipe aq 0} Iiq Ajued «

- yuy suon
-BOIUNWIWIOD [BlI8S By} JO Uolielado s|qeus
01 18S 8q 0} paiinba. aJse sielaweled Ino4

"s19}
-oweled 0} 8luM O] SWWOD [BLUES 3|geud
0} 9]0WaJ Ul 8F ISNW S)J0WaY/|eo0T : 8)ON

1 SMOJ|0} Sk pajsnipe aq
pue sbunles SAOGE 8Y} ABY ISNW apow
anLp 8yl ‘sbupies seleweled sbueyo o}
10 @ALp By} [04]UOD 0] 1SOY 8y} djgeus o}

"]J8W SUOIHIPUOD BA0OQE 8y} pue ‘pasibiaus
SI aALp 8yl eyl Auo psepinoid ‘epow
Aue Ul AP Byl wolp pess ag ued dn
-1os Jaleweled ay] pue snieis aAUp ‘Bled
"ISOY 8yl yolew o} 19s aq 0] ainbal ‘gLq
uq Ared aui pue ‘gLq ajel pneq eyl ‘6dd
Jopwered AQ 189S SSaippe [BUSS IO ‘19q
-wnu Amuspt anbiun e sauinbai sAup yoeg

‘suoneolu

-nWwod AIOJOBJSIIES PUE 1081100 8INSU 0}
wepodwi si dn-18s 1s04/aALP Buimol|of syt
dN-13S LSOH/3AIYA

(,ereq Buipussg, uonoas aas)

abessaw e Jo Juswabpa|mounoe

1o (,ereq Buipeay, uoNOOS 99S)

‘isenbal elep e 0} A|des e

: SpuUD] oM}

JO aJ1e 1S0Y 8y} 0} aAlp 8y} wou) sebessapy
1SOH O1 3AIFA

(erep Buipuasg) puewwWOD €

Jo (eyep Buipesy) uonewous 10} 1sOnbai €
- spupy

OM] JO 28 9ALIP Y} 0] 1soy wol) sabessop

"9LUI} YOB® SS8IPPE Mol Byl Yum
peleadas 8q ISNW }l ‘BALP 8UO UBY} 8low
0} Ju8s aq 0} Sl uononIsul Jo jsenbas aw
-es sy} J| "A|snosue}nwis sassaIppe alow
210W IO OM] O} JUBS 8 J0uued abessaw vy

JAIHG OL1 LSOH
uoponpoa| - L'y°L

sobessalwl Jo aInponns - 2

TSl

suoisuawip Buijunow aauq - G012 AN
i-¢ aunbiy

EE B
AV

1001




A
L' A >

[ =)
Sl

7o
» :‘

EMV2105——

Table 7-3 - Data mnemonics in alphabetical order

Write, only
Mnemonic Name Type of Data Read when rdy Parameter
or tripped

AC Actual frequency numeric (Hz) . -

AL Acceleration time numeric (s) Pr2

BO Boost level numeric (% of Vmax) Pré

BR DC brake time numeric (s) Pr8

BS Base speed numeric (Hz) . Prc

C1 Configuration hex code . SW1A to SWF

CwW Command word hex code -

DL Deceleration time numeric (s) Pr3

DS Drive set-up hex code . b0 to b12

FQ Frequency (switching | hex code . b14

frequency & ULF)
LD Load numeric (% of FLC) . -
with sign

MN Minimum frequency numeric (Hz) ProO also
preset 2

MX Maximum frequency | numeric (Hz) Pr1 also
preset 3

P1 Preset/jog frequency | numeric (Hz) Pr7

SC Security code with sign hex number

SE Seria address hex number . Pro

SP Set point frequency numeric (Hz) with sign -

SW Status word hex code . PrA

TH Thermal current limit | numeric (% of FLC) Pr5

TR Transient current limit | numeric (% of FLC) Pr4

Drive model Imm,”z_omm mzmmwzg
FMV 2105-15M 85 93
FMV 2105-25M 115 94
FMV 2105-3.5 M 135 95

Note : Parameters associated with serial communication are also read-only, b6, b10, b12.
It is not possible to read or write to b13.
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Example :
Calculation of the size of an IP54 cubicle
for a FMV 2105 - 2.5 M drive

The "worst case" is taken as the basis of
the example, so the following conditions
are assumed :

- The installation is to conform to P54,
which means that the drive module and its
heat sink are to be mounted wholly within
the cubicle, and that the cubicle is virtually
sealed and without any ventilation of the
air inside. Heat can escape only by con-
duction through the wall of the cubicle,
which is cooled by radiation to the external
air.

- If the drive module is fitted into a cubicle
its base and back surfaces cannot be con-
sidered to play any part in the cooling pro-
cess (Fig. 3-2). The effective heat-conduc-
ting area, Ae, is provided by the top, front,
and two sides only.

- The cubicle is to be made of 2mm sheet
steel, painted.

- The maximum ambient temperature is
30°C.

To find the required heat-conducting area :
the values of the variables appropriate to
the above specification are :

Note : It is essential to include any other
heat-generating equipment in the value for
wr.

To find the dimensions of the enclosure :

If a cubicle is to be fabricated to suit the
installation, there is a free choice of dimen-
sions. Alternatively, it may be decided to
choose a cubicle from a range of standard
products.

Either way, it is important to take into
account the dimensions of the drive modu-
le, and the minimum clearance of 100mm
round the module as shown in Fig 3-3.

The procedure is to estimate two of the
dimensions — the height and depth, for
example — then calculate the third, and
finally check that it allows adequate inter-
nal clearance.

The effective heat-conducting area of a
cubicle as shown in Fig. 3-2 is :

A, = 2HD + HW + DW

Where H is the cubicle height, D is the
depth and W the width. Suppose the
cubicle height H is 1.4m and the depth D is
0.3m, as a first estimate. The actual figu-
res chosen in practice will be guided by
available space, or standard enclosure
sizes. :

Since A, H and D are known, the dimen-
sions to be calculated is W. The equation
needs to be re-arranged to enable W to be
found, thus :

Ae - 2HD = W (H +D)

P. = 128 (losses)
i _ o T > = NID
T = Aooo (for all FMV 2105 drives) therefore We e
Tamp = 30°C H+D
k = 5.5 (typical value for 2mm sheet
; 2.33-2x14x03
steel, painted) Substituting W = \m||:mlxl
128 1.4+0.
A, = =233 m? known values
5.5 (40 - 30) W=0.87m
ILEROY®
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"Low" ASCII character byte
Start Seven data bits, variable Parity Stop
bit bit bit
0 Isb . , . , . msb 1
1st 2nd . . . . . 8th gth 10th
bit bit bit bit bit
» Time

Each bit is transmitted for a set defined
time as indicated by the baud rate (i.e. bits
per seconds).

7.3.1 - Control characters

To conform to the standard structure of a
message, the stages of a message are si-
gnalled by control characters.

SERIAL ADDRESS

Each drive is given a unique identity or
address (Pr9) so that only the drive that is
addressed will respond. For security, the
format is that each digit of the two-digit
drive address is repeated, thus the ad-
dress of drive number 23 is sent as four
characters :

2 2 3 3

The serial address follows immediately af-
ter the first control character of the mes-
sage.

DATA MNEMONICS

To identify which operating parameter a
message relates to, the parameters are
represented by a data mnemonic (refer to
Table 7-3), which is a simple two-character
code. When data is being communicated,
it is preceded by the appropriate mnemo-
nic. The data mnenonic follows the serial
address characters.

DATA

Data to be sent or requested occupies the
next six characters after the data mnemo-
nic. Data is handled in two different forms :
- as a plain numerical value, or

- as a Hex Code Word.

Most of the operating parameters of the
drive, are numerical data, such as a value
of frequency, load, current, etc. For exam-
ple, speed is given as frequency in the
range +960.0 to - 960.0 Hz. The value
"95Hz in a reverse direction" is sent as :

Data -10]9})15}).10

Character number 112}13}415]|6

To enable the state of bit-parameters
(and Pr9) to be transmitted conveniently,
2-byte and 4-byte Hex Code Words are
used, as described fully under Hex Code
Words below. Each byte decodes to des-
cribe the status of the bit parameter in
detail. Use of a code for this purpose ena-
bles blocks of complex data to be handled
quickly and economically and avoids long
series of messages to cover the many bit
parameters.

BLOCK CHECKSUM BCC

To permit the drive and the host to ensure
that messages from one to the other have
not become corrupted in transmission, all
communications other than acknowledge-
ments are terminated by a block checksum
character.
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4 - INSTALLATION - ELECTRI-
CAL

4.1 - Installation safety

4.1.1 - Safety

ELECTRIC SHOCK RISK!

Whenever the drive has been energised, it
MUST be ISOLATED before work may con-
tinue. A period of ten minutes (FMV 2105 -
3.5 M), seven minutes (FMV 2105 - 2.5 M),
or four minutes (FMV 2105 - 1.5 M) MUST
elapse after isolation to allow the internal
capacitors to discharge fully. Until the dis-
charge period has passed, dangerous vol-
tages may be present within the module.
Persons supervising and performing elec-
trical installation or maintenance must be
suitably-qualified and competent in these
duties, and should be given the opportu-
nity to study, and to discuss if necessary,
this User's Guide before work is started.

4.1.2 - Earthing

The drive must be connected to the
system Earth by the heatsink Earth con-
nection.

Earth impedance must conform to the
requirements of local industrial safety
regulations and should be inspected and
tested at regular intervals.

4.1.3 - Motor speed

Standard squirrel-cage AC induction
motors are designed as single speed
machines. If it is intended to use the
capability of the drive to run the motor
at speeds above its designed maxi-
mum, it is strongly recommended that
the motor manufacturer is consulted
first.

The principal risks due to overspeeding
are the destruction of the rotor by centri-
fugal force, or of the bearings by vibration
or heat.

Low speed is liable to result in overheating
of the motor because the effectiveness of
the internal cooling fan reduces in propor-
tion to the square of the reduction of
speed. Motors should be equipped with
thermistor protection, and if full benefit of
the use of low speeds is to be gained from
a variable speed drive it may be necessary
to arrange additional cooling for the motor.

IMPORTANT NOTE

In order for access be obtained to the
switches and links it is necessary for the
module cover to be removed. Removal of
the module cover requires that all power
and control connections are disconnected.
It is therefore advised that the required
drive configuration is selected by the ne-
cessary link and switch selections before
the module cover is fitted.

It is also advised to connect any option
boards e.g. T-FMV8 at this stage.

When re-fitting the module cover it is ne-
cessary to ensure that the keypad ribbon
cable is correctly fitted.

4.2 - Power connections

Access to the power and control connec-
tions are gained by removing the snap-fit
cover at the bottom of the drive.

L1 Line 1(R) TB1
L2 Line 2 (S) Hv
Earth/Ground - on heatsink

"U" Motor phase - U
"V* Motor phase - V w B3
"W" Motor phase - W

Earth/ground connections are made to the
metal heatsink. There are three earth/-
ground terminals, one for the mains input,
motor output and control terminals.
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7.2.3 - R$485 Connection
Refer to Figs. 7-2, 7-3 and 7-5.

The standard connection used is RS485 which must use a braided screened 120 Ohm
twisted pair cable, terminated at each end with a 120 Ohm resistor.

Equipment Equipment
with RS485 port with RS485 port

Equipment
with RS485 port

7/—® r

120 Port A Port B 120
ohm ohm
——/ /- 4‘ —o—
Equipment

Screened twisted pair with
120 ohm characteristic
impedance (max length 1200M)

with RS485 port

Figure 7-5
Standard RS485 connections

Stub connections to the equipment from
the main cable must be as short as possi-
ble. If a FMV 2105 Drive is connected at
the end of a cable the terminating resistor
can be fitted into the FMV 2105 Drive
(R113).

Note : Resistor value : 120 Ohm 0.25Watt.

7.2.4 - RS232 Connection

Refer to Fig. 7-1.

The serial port on the FMV 2105 Drive can
be configured to interface with an RS232
link. Using this configuration only one drive
and receiver can be connected together. A
terminating resistor is not used.

The user should note that the FMV 2105 is
not specified to be compatible with RS232.
Some PLC's or computers generate and
accept voltage levels outside of the speci-
fication of this product.

For users requiring reliable connection
RS485 or RS422 should be used.

7.3 - Components of messages
Digital communications systems such as
RS485 communicate by means of binary
logic. Binary logic is "two state”, and is rea-
dily implemented by an electrical circuit
which is either "on" or "off". The two diffe-
rent states represent two distinct bits of
data, either binary digit (bit) 0 or 1.

By fixing a time duration for each bit, a
series of bits transmitted can be reco-
gnised by a receiver. If a group of bits con-
tains the same number of bits it becomes
possible to construct a variety of different
“characters" that the receiver can recogni-
se and decode.

A group of four bits has sixteen possible
variants — 0000, 0001, 0010, and so on to
1111. Each of the sixteen variants re-
presents one "hexadecimal" character-unit
— the decimal numerals 0 to 9 followed by
the six letters A to F — making 16 different
and distinct characters.

2 [ 3o

4.2.2 - Power cable rating

600/1000V ac/dc cable sizes specified are
for PVC/SWA cables laid under defined
conditions, and are general recommenda-
tions only. Cabling should conform to local
codes of practice and regulations.

IMPORTANT : The mains supply to the
drive must be protected by either fuses,
or an M.C.B.

The power connections to the motor, from
the drive output, may be switched, for iso-
lation purposes, but not for control pur-
poses, as the drive may trip.

Installations prone to mains voltage distur-
bances may need special considerations;
if so, consult with your supplier.

Long cable runs, in excess of 20 metres,
between the drive and the motor may give
rise to spurious tripping due to transmis-
sion line effects. |f in doubt consult the
supplier of the drive. Installations with long
cable runs, to the motor, may need the
addition of motor line chokes, to prevent
nuisance tripping of the drive <PrA> = [Ol],
caused by capacitative leakage effects.

4.2.3 - Terminal block TB1
Terminal
ZO
L1
+ 0,
Lo v 200 to 240VAC +10%

48 Hz - 62 Hz single phase
Minimum supply source
impedance :

0.09 ohms (@ drive terminals)

Earth connection is via heatsink

RFI :

In common with all inverter drives, the unit
will produce a certain level of Radio
Frequency Interference. It is the users’
responsibility, to ensure compliance with
local requirements for RFI control. Filters
specifically designed for use with the in-
verter are available from your supplier. In
some cases general purpose mains supply
RFi filters may be sufficient. Note that
lowest levels of RFI emissions occur at the
lowest switching frequencies.

4.2.4 - Terminal block TB3

Terminal 1/O Name Specification
Ne -
U O Motorphase ﬂ_“\_omﬂ”._:ompn_ﬁcﬁ
O/P U equal 8<
\ O Motorphase q -
supply input
O/PV voltage
w O Motorphase Variable
oPw _| frequency.

Motor speed

WARNING : Standard induction motors
are not designed to operate at 240,
480 or 960 Hz. Any attempt to run such
a motor at above twice synchronous
speed may result in catastrophic motor
failure. Consult your motor supplier for
advice and details of special high fre-
quency motors.

LEROY ®
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7 - SERIAL COMMUNICATIONS

7.1 - Introduction

A communications link is standard in all
FMV 2105 drives. It is a machine-machine
link, enabling one or more drives to be
used in systems controlled by a host such
as a programmable logic controlier (PLC)
or computer. FMV 2105 drives can be di-
rectly controlled, their operating configura-
tion can be altered, and their status can be
interrogated by such a host, and conti-
nuously monitored by data logging equip-
ment. A host can operate up to thirty-two
drives, refer to Fig. 7-3, and up to 99 if line
buffers are used.

The communication port of the drive mo-
dule is the four terminals 1, 3, 5, 7 (PL6),
and the OV terminal 10 (PL6). The stan-
dard connection is five wire RS485, or
RS422 (refer to Fig. 7-2), three wire RS232
can be used in some systems (refer to
Fig. 7-1).

The serial communications protocol used
is ANSI x 3.28 - 2.5 A4 which is standard
for many industrial interfaces.

7.2 - Connecting serial communica-
tions
7.2.1 - Serial communication connections

Serial communications :

- RS485 cable type :

braid screened, 120 Ohm characteristics
impedance dual twisted pair and QV.

- Termination : cable terminated at each
end by 120 Ohm resistor.

- Maximum cable length : 1200 metres

- Operation : multidrop, equipment can be
connected along the cable.

- RS422 cable type :
braid screened, 100 Ohm characteristics
impedance dual twisted pair and OV.

- Termination : cable terminated at recei-
ver end by 100 Ohm resistor.

- Maximum cable length : 1200 metres.

- Operation : one transmitter can drive 10
receivers at the end of the cable.

- RS232 cable type :

braid screened, 3 core.

- Termination : None.

- Maximum cable length : 5 meires.

- Operation : one transmitter can drive one
receiver.

Voltage levels :

Maximum + voltage with respect to OV at
any terminal = +12V

Maximum - voltage with respect to OV at
any terminal = -7V

Receive Transmit

Al Al Al Al  ov

Screen earth

on heatsink 1 3 5 7 10 |PL6
(50mm max)

Figure 7-1
RS232 Communications link connections

Receive Transmit

Screenearth Al Al Al A ov
on heatsink

(50mm max)

= _!|.\ {
WSB j.mﬂ -~ Differential ¥~ Tohost
ransmitter twisted-pair cable receiver

Figure 7-2
RS422/485 Communications link connections
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4.3.2 - Connector PL6

> 16510
iyl
00000
PL6

00000
R
Aﬁmﬁw
3 7

Figure 4-3

Connector PL6

Connector Pin /O D/A
1 Serial link receive A
Motor thermal protection thermistor input (ref. Note 1)
Serial link receive A
Jog/Preset 1 input
Serial link transmit A
Preset speed 2
Serial link transmit A
External trip (ref. Note 2)
Local/Remote (low = remote) (ref. Note 4)
/A OV common

QOWoO~NOOOLhWN
0O-—0—-0———-—
vBvivivivRuvloluks Rw

—

Notes :
(1) If motor thermistor is fitted then remove link 4 (by PL6)
(2) To prevent the drive tripping the "Et" trip is disabled via a jumper link fitted between PL6
pins 8 and 10. If features associated with PL6 are required then this link can be removed and
the connection made elsewhere.
(3) Serial communications I/O
Differential input :  0to 5Vdc, input impedance 3.5 k
V(A-A) > +0.2V = logic high at the receiver
V(A-A) < -0.2V = logic low at the receiver
Differential output : Output is 0.7 to 4Vdc with no load, current capability £60mA
Logic high at the microprocessor A = 4V, A = 0.7V
Logic low at the microprocessor A = 0.7V, A=4V
i.e. the differential vottage is +3.3V on no load
(4) If the local/remote facility (Pin 9) is to be used then link 5 must be removed.
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SW1F
Pr0 Function selector :

SW1F - off : PrO functions as minimum
speed. and preset speed 2. Both are the
same.

SWI1F - on : Minimum speed is set to zero,
value in PrO becomes preset speed 2. See
parameter Pr7 for further information on
preset speeds.

Default value = off.

6.4 - Links
LK4 Motor themistor input enable

In = input disabled (prevents tripping on th
when a thermistor is not used).
Out = output enabled.

Default value = In.

LK5 Local/Remote input enable
In = input disabled (effectively remote se-

lected)

Out = output enabled

Default value

See b6 and b11 for more information.

6.5 - Parameter quick reference

Par.| Function Units Min. Max. Def. | Mnem.
PrO | min speed ; preset 2 speed Hz 0 Pr1 0.0 | MN
Pr1 | max speed ; preset 3 speed Hz Pro 1ULF 50.0 | MX
Pr2 | accel time (0 to ULF) sec 0.2 600 50 |AL
Pr3 | decel time (ULF to 0) sec 0.2 600 10.0 | DL
Pr4 | current iimit %FLC Pr5 150 150 | TR
Pr5 | max continuous current %FLC 10.0 105 100 | TH
or Pr4

Pré | voltage (torque) boost Y%supply V | O 25.5 98 | BO
Pr7 | jog speed ; preset 1 speed Hz 0 ULF 0 Pl
Pr8 | DC braking period sec 0 16.0 1.0 | BR
Pr9 | serial comms address 0 99 11 SE
PrA | last trip Et sSw
Prb | security code (0 = none) 0 255 0 SC

s L pivr

parameter
MENU

SELECT
value of
parameter

ENTER
value of
parameter

BEE:

Figure 5-1

Configuration of drive parameter menus
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SwW1C

Analogue output selector :

Off = as quantity indicated on 3 digit LED
display

On = alternate quantity

When the analogue output is configured to
be alternate to the displayed quantity, it is
possible to have a displayed quantity of fre-
quency while the load signal is presented
at the analogue output (TB2/13).

Default value : Off LED Display
information Information
b8 sSwiC on LED at analogue
display output TB2/13
0 off frequency frequency
0 on frequency load
1 off load load
1 on load frequency

SW1D

V/f characteristic selector :

Off = fixed V/f

On = dynamic V/f (load dependent)

Default value : Off

100 % & Prc

Provides the option of load sensitive vol-
tage response, with energy saving and re-
duced noise at light loadings. At no load,
the applied voltage is 50% of the normal
full voltage. As the load increases the app-
lied voltage increases in proportion, to a ma-
ximum of the normal voltage at full load.

2xPrc

Vv FIXED V/F ratio,
SWID = off

. _ V/F ratio increases if load increases

[ DYNAMIC V/F ratio, SWID = on |

No load

-

50 % load
25 % load

i 4

In dynamic V/F mode the V/F ratio is proportional to load. (Not to scale).

Figure 6-9
Fixed/Dynamic V/f ratio

0 S35k

Commissioning

A FMV 2105 - 2.5 M is chosen to run the
1.1 kW, 4.4A motor. In order to provide
some motor thermal protection the in-built
thermal model is to be re-scaled.

Power up the drive and set parameter 5
(maximum continuous current) to 4.4/7.0 x
100 = 63%. The drive can now be run by
closing the run switch.

Speed can be controlled by the setting of
the speed potentiometer.

Further adjustments can be made at this
stage, including minimum and maximum
speed adjustment (Pr0, Pr1) and also
acceleration and deceleration rates (Pr2,
Pr3). Frequency can be monitored on the
3 digit display.

PE +5V
KM1 FMV 2105
Frequency
v reference
: L2 ov

1888| oo

Keypad

Relay

Forward/Reverse

QS : Fused off-load isolator
SB1 : Power off button

SB2 : Power on button

KM1 : Line contactor

RP1 : Potentiometer 10 k Q.
Tc: Transformer

SB2 [\ KM1 ** in relation to the applied
motor
KM1 Frequency image
or
u load image
*b9=1
Figure 5-2
ILERQY
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Drives Drives

o oo LS FMV- 2105
UPPER LIMIT FREQUENCY (ULF) PARAMETER : Prc
Selected by parameter b14 (second entry) Max. voltage frequency :
— integer values of 120Hz, 240Hz, 480Hz Defines the frequency at which the drive e mmonttenTt
or 960Hz are displayed successively by re- delivers the rated voltage. il A : PE Los
peated operation of the UP or the DOWN Range : 50Hz < Prc < ULF s KM ﬂ" FMV 2105 o +5v
key. . . +H - . L1 i Frequency
If the selected PWM switching frequency is WM”___T,“M”%WO.TNm m % \.\ : P reference
2.9kHz, the high ULF values (480Hz and . . " 02 L ov

200riz) are not avallable, and cannot b TORQUE-SPEED CHARACTERISTIC
W,w\,w_m_m ..ﬁ hin :N 1S ﬂmnﬂ_d t be set at The voltage-to-frequency ratio (V/f) deli-
11 wamNE_ ching frequency mus vered by a drive is normally held constant
’ - . up to the maximum (rated) voltage and
.?m :Crﬂn_um S”m ”_@.:mmﬁ :mmn_m_mmﬁw M* Sm frequency of the motor — the base speed.
inverter output sinewav 'S an up Up to this point the motor torque is, in prin-

per limit for Pri. If the motor is a standard .
50Hz or 60Hz machine, the ULF will nor- ciple, constant. Above base speed, where

1898 | oo
Keypad

. the voltage can no longer increase, further
Bm__x be .mmﬁ to 120Hz. _::m motor is a increase of frequency output produces a Forward/Reverse
mwmo_m_ high speed machine one of the constant-power characteristic. Relay
.ﬂmm: mw”mﬁ_w_,u;“m_ﬁcww %M:_M%Mﬂommwﬂw_ func- FMV 2105 drives permit a wide range of
. . output frequencies to be assigned at the ov
tions _m. dependent on the ULF value rated voltage. In other words, the base
chosen : speed can, within wide limits, be modified External fault
* acceleration — Pr2 to suit the application and motor. Preset
* deceleration ~ Pr3 This facility enables the profile of the Q speeds
» frequency resolution inverter output V/f characteristic to be va- sB2 E\ KM1 1-2-3

ried. Curves in Fig. 6-8 show this at one
ULF is adjusted by bit parameter b14 as a extreme the whole of the V/f characteristic P.T.C.
second entry after setting the PWM swit- is a constant torque output, whereas at the M .
ching frequency. It is necessary to press other extreme almost the entire speed .H_wﬁmncmzﬁ image
the MODE key once again, after it has range is constant power. This feature of e load image
been pressed to set the PWM switching FMV 2105 drives enables the user to =
frequency, and then to enter the ULF va- adjust the V/f profile to match the motor
_mcmw.%Mm_p_._,\_.wﬁwﬂ_ﬁooﬁ_s%;_ﬁu%_Mmom q%_“mm. Mm m””wmoﬁm:w:o to a wide variety of applica as: Fused off-oad isolatr N
. SB1 : Power off button ebd =1,
PWM first, press MODE twice after ad- The value of the frequency when the drive SB2 : Power on button « LK4 taken off
justing the parameter code to b14. reads its maximum output voltage is called KM?1 : Line contactor (P.T.C. thermal switch).
the maximum voltage frequency (MVF) ﬂwﬁhwwﬂ”%mﬁalog *SW1-6:0N.

Note : After changing b14 ensure Pr0, and is adjusted by parameter Prc. The ** - in relation to the applied motor
Pr1, Pr2, Pr3 and Prc are set correctly maximum value of the PrC is equal to the
before running. ULF. The minimum value is 50Hz.

Figure 5-3
Reference by preset speeds

“ 4 v IS'Ek 2



i oS

‘aouo
j0 peaisul 80m} JGOW sseid ‘anjea NMd
sy} Bunsnipe iaye anjea 4N e Buusiue
noyum ‘Aousnbaiy Buiyoims WM 8Aes)
0] "Mojaq 9as ‘Aljus puodss e se paisnipe
8g 0] 471N Y} Se|qeus os[e pLq Jeleweied
(mojaq e@es ‘41n) Aouenbayy indino
1auaAul Jo Hwi Jaddn sy} o1 diysuonea.
8y} pue ‘JOJOW PUB SALIP By} UO 108)je a8yl
ale paIapisuod aq o} siooe} ayl ‘Aousnb
-aJ} Buiyoums WM J0 aotoyo & Bupjew uj
‘J0ssa00.dosoiw & Aq pa|jod)

-U00 JlasH S! YdIum (DISY) HNauId pajesbajul
oyloads-uoneoldde ue Aq paressushb s| uisy
-yed Buiyonms pesind sy (INMd) uolie|np
-oW YIpim asind pajjes S| 824n0s H(J B Wol}
indino Buneusaye ue Bupnpoid o poyl
-aw syl ebpuq 199 sy} jo sajed jonuod
sy} 0} paydde Buiyoums jo-uo jo ulsjed
e Aq SN DA 8Ui WoJj pasIsayiuis si JoLisA
-ul 8y} jo Indino aaemauls Bulreulsye ayL
Aoy NMOQ 8u} 10 dn 8y} jo uonhessdo ps
-Jeadas Aq paAejdsip ale sanjea sAljeulsye
— (Anue 1s1y) 19 iereweled Ag pajos|es
AONINDIHA ONIHOLIMS NMd

D4 : dluowWaUW [euss

ZHoct 471N -

ZHM6'C WM -

: sanjeA jneyaq

ZHNL L)L @ ZH096 = 096

ZHO08Y = 08Y

ZHQOv< = 0ve

ZHOZ!I = 0c}

: Aousnbai4 Nwi seddn — Ajus puodoag
ZENL L= L0

ZHM8'8 =88

ZHM6'S =69

ZH6'c=6¢

: fousnbayy Buyoums WM — Aus 1sii4
47N

pue Aousanbaiy Buyoums WM auieq
19 H313JNvHvd

W0, 01 0BQ €1.q 198 ||IIM
sanjeA )neyep Bumes jo uoioe 8y] : SION

MO : dluowalw {euss
0 : anjeA ynejeq

senjeA jnejep 1es = |
aAloBUI = Q

: sanjeA jineap 0} siajawesed josay
€19 : H313NvHvd

S@ : oluoWBUW [elUsS
g'p : enjeA ynejeqg

pneq 0096 = 96
pneq 008 = 8'%
: 10)09]9S 9jel pneg
Z1q : H31ANVHYd

"UOIJBLLIOJUI 2I0W 10} GY] PUR 9 995

SQ : dlUoWdUW [BUBS
N =119 :8nfeAajneeg

$'0¢ = vuwi 010c

02’y = vwog ol v

020 =vWwog 010
in=AG+0]0

: aoualajal paads anbojeuy
119 : H31INVHVYd

S : dluowiauw jeusg
0 =019 8neAjneeq
Ayred ppo = |

Aed usna =0

: lo1o9es Ajued

019 : H313NWvHvd

HWOS
- AOH T

9c

$-G ainbi4

“J0}0W paydde ay} o} uowejal U © .,
“JouLIojsueL] 1 9]

") 04 Jeowonualod | Ldy
*10108U00 Buyelg : 4%

'440:C- IMS .
‘NO:L-IMSe
1 =6q.
‘0=0dHd

10

abew) peo}
afiew Aouanbaiy

2SI8ABY/PIEMIOH

43

A0

ERIVEIETEY
Aouanbai4

ASGH

‘1100 @eIg : 4

“I0J0BJUO0D Ul ¢ LM
‘UONNg UO JaMod : 2gS
"UOHING HO Jamod : 189S
‘uonng Aocuabiswy : NY

"JOJB|OS| PEOJ-O pasny : SO

- | LA

cds

h.u Lgs)

pedAay

000 [ggg]

/4
2nd Old

pue ., oL
n

Hnd gy gny




| =AW | A >~ ]

1
ESEMV2i08
| == | |

LKS PL6/9 b6 b11 Frequency reference source
Local/Remote
in X 0 Ur voltage
in X 0 0-20
4-20 current input
20-4
in X 1 X serial communications input
out L X X voltage input
out R 0 Ur voltage input
out R 0 0-20
4-20 current input
20-4
out R 1 X serial communications input
PARAMETER : b7 Notes :

See b2
Serial mnemonic : DS

PARAMETER : b8

Indicate frequency or load current
value :

0 = frequency (Hz)

1 = load (%FLC)

Default value : b8 =0
Serial mnemonic : DS

Note : The analogue output (terminal 13
on TB2) can either indicate the value of
the displayed quantity or the quantity of
the non-displayed function, see SW1C.

PARAMETER : b9

Keypad or terminal mode selector :
0 = keypad

1 = terminal

Default value : b9 = 1
Serial mnemonic : DS

(1) Keypad must NOT be disconnected/-
connected when the drive is energised.

(2) Keypad Control b9 =0

This method of control is recommended for
commissioning purposes rather than for
normal drive controi. By changing b9 to a
"0", control of speed, stop/start, and reset,
can be achieved using the keypads alone.
All control inputs are inhibited, except for
the serial link, reverse input TB2/6 and the
motor thermistor input PL6/2.

If auto start, b1 = 0, has been selected, the
drive will, on power-up, accelerate to the
last speed set. If manual start, b1 = 1, has
been selected, the drive will, on power-up,
display [rdY]. To start the drive, just press
either the UP or DOWN keys, and the
drive will acelerate to the last speed set.
The output frequency can be increased or
decreased by using the UP or DOWN
keys. The display shows the set point
frequency, and not the actual frequency,
(which is indicated in TERMINAL control).
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5.3 - Diagnostics and fault finding
DISPLAY does not illuminate and drive
does not run.

CHECK mains supply, supply fuses or cir-
cuit breaker

Replace supply fuses if blown, or reclose
circuit breaker, but if supply fuses blow or
breaker trips again contact the supplier of
the drive.

If key pad is remote mounted, check ex-
tension cable wiring.

MOTOR does not start, display shows rdY.
Drive is in MANUAL start mode.

Operate UP key, or START pushbutton
CHECK the control wiring, and that exter-
nal stop/run/trip contacts and circuits are in
order.

MOTOR does not start, display shows 0.
CHECK wiring of speed reference, and
that the correct mode (REMOTE/LOCAL)
has been selected. If in KEYPAD mode
press UP key.

Check preset speed is not selected with a
setting of "0" Hz.

Check max frequency parameter (Pr1) is
not "0" Hz.

TRIP CODE at display .

Note that:

- Thermal trip devices shouid not be
continually tripped and reset.

- Ol trip can be caused by shock load,
cable or motor insulation faults, length of
cable to motor too great, or attempting to
accelerate too large a motor.

- Ol and OU trips may be caused by dece-
lerating too quickly :

when operating below motor base speed :
Ol trip

when operating above motor base speed :
OU trip

increase the value of Pr3 and check that
b2 and b7 are set for ramp stop.

- If PS or Err are displayed, try disconnect-
ing the drive from the supply, wait 2
seconds, reconnect and run the drive. If
the fault persists, contact the supplier of
the drive.

MOTOR fails to turn the load, and is noisy
Fixed boost setting too high (Pr6).

Also check the settings of current limits
Pr4 and Pr5.

Check mechanical load is free to turn.

DRIVE fails to respond to serial communi-
cations

CHECK serial communications mode (b6),
parity (b10), baud rate (b12), and serial
address (Pr9) are set correctly.

CHECK the wiring and termination of the
serial link.

DRIVE appears to be set to an unusable
state.

Set b13 = 1 to reset all parameters to de-
fault values.

If, after performing any of the above
checks, the drive still malfunctions,
contact the supplier for assistance.

Any trip, internal or external, immediately
stops the drive.

The IGBT bridge is no longer active, and
the motor coasts to rest.

Internal protection trips are always active
and cannot be disabled.

An external trip Et can be forced by the
operator.
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* MANUAL start

- When drive initially energised :

(rdY code signalled)

Waits for START signal.

- When stopped by any signal other than a
trip : Signals rdY, requires START signal.

- When stopped by a trip signal : Signals a
trip code, waits for RESET, then waits for
START signal.

PARAMETER : b2 & b7
Braking method selector :

Resistive braking is preferable for applica-
tions where the inertia of the load is high
and short stopping times are required.
Care must be taken to select a resistor
suited to both the motor and the applica-
tion. The supplier of the drive should be
consulted if there is any difficulty about
resistor ratings. The options for bringing
the motor to a halt are :

9

5.3.2 - Healthy indications

Parameter Mode
b2 b7
0 0 Standard ramp
0 1 Coast
1 0 inject DC
1 1 High level ramp

Default values : b2 =0
b7 =0
Serial mnemonic : DS

STOPPING & BRAKING MODES

Selected by parameters b2 and b7, with
Pr8 additionally for the DC INJECTION
option. A STOP command is required to
bring the motor to rest regardless of which
of the stopping or braking options is cho-
sen.

The FMV 2105 range of drives is available
with or without the dynamic braking option.
Without it, high level ramp (resistive) brak-
ing is of no advantage.

In high level ramp, the drive automatically
changes to fixed boost on ramp down.
This gives fast stopping, even faster than
dc brake, but a dynamic brake unit is
required.

In standard ramp, the V/F characteristics
follow the characteristics set by parameter
b3.

. Keypad display
Option during stopping period
Coast Inh
normal — speed or load
ramp according to b8
injection deb
RAMP MODE

Ramp brings the motor to rest in a time
proportional to the decelerating time pa-
rameter Pr3 (refer to CHANGE OF SPEED
RAMPS). Ramp is used if a different
stopping time to the natural coasting time
is required, or if a linear rate of decelera-
tion is required.

If b2 = b7 = 0 (standard ramp) the ramp is
halted if the DC link voltage reaches an
internal limit and continues when the volta-
ge falls below the limit.

If b2 = b7 = 1 (high level ramp) the ramp is
continuous. This setting requires the use
of the dynamic brake unit.

DC INJECTION MODE

Injection braking requires parameter Pr8 to
be adjusted between the limits of 0 and 16
seconds of motor rated FLC. The applied
braking voltage is fixed (Refer to Fig. 6-7).

At the STOP command, the output voltage
is rapidly reduced at constant frequency,
refer to Fig. 6-7, so that the motor is de-
fluxed. A braking voltage is then applied at
zero frequency. As the motor comes to
rest, direct current is applied for a period
as defined by Pr8.

40 nw%Mo

rdY Motor stopped, drive energised.

Numerical Motor speed (Hz) or load (%FLC) dependent on the setting of b8 or

value a parameter value if accessed.

displayed

dcb dc braking active.

Inh Motor coasting to rest ; IGBT bridge inhibited.

Scn Spinning motor software is selected and the drive is scanning for
the correct motor frequency before catching the motor/ioad and taking
them to the set speed.

Flashing This indicates that the drive is in the Ixt region.

decimal point

nhmagt

%
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PARAMETER : Pr9

Serial address : Identifies the inverter to
enable serial device to address a selected
drive in a multiple drive system.

Range : 0 to 99
Default value : 11
Serial mnemonic : SE

PARAMETER : PrA

Trip mode : Contains the code for the last
trip experienced by the drive.

Range : All trip codes

Default : Et

Last trip (PrA)

A useful feature for system fault finding is
that the reason for the last trip of the drive
is available by selecting PrA. This infor-
mation is not lost even if the drive is
powered down and up once after the trip,
refer to Chapter 5-3 "DIAGNOSTICS AND
FAULT FINDING" for trip codes. The de-
fault values for PrA is Et but after the drive
has been powered up and down once this
will revert to UU as an under voltage trip is
inevitable at power down.

Note : If the drive is in auto-reset mode
and time out (to) occurs then PrA will in-
dicate the trip fault code.

PARAMETER : Prb

Security code selector : Permits the
choice of the security code for each inver-
ter. Prb = 0 corresponds to no security
code. Values of 100 to 255 can be set via
keypad, or 1 to 255 via serial communica-
tions.

Range : 0 to 255
Default value : 0
Serial mnemonic : SC

6.2 - Bit parameters

PARAMETER : b0

Auto reset :

1 = enabled

0 = disabled

This parameter enables the mode of ope-
ration of the drive to be configured to reset
and start after a trip (Other than external
trip or under voltage), automatically. The
auto start function should also be enabled
(b1=0) to use this mode of operation. Basi-
cally this mode of operation attempts to
restart the drive from a trip after 1 second
delay. Also the number of identical trips in
a specified time window is monitored. If
the number of identical trips exceed three,
then the drive stays in trip status and dis-
ables the auto start operation. So that
even after a power interruption drive would
not attempt to restart.

Operation

After a trip other than external trip, the
drive will attempt to start again after a 1
second delay. Also a trip monitoring period
of 8 seconds will be enabled. If the drive
trips on any trip other than the previous
one during this period then the drive will
attempt to start again after a 1 second de-
lay. After the 8 seconds monitoring period
any trips will be handled as mentioned
above.

If the second trip is the same as the pre-
vious trip during the 8 seconds monitoring
period then the drive will attempt to restart
after 8 seconds delay. Also a further 8
seconds period of trip monitoring will be
enabled. If the drive trips on any trip other
than the previous one during this period
then the drive will attempt to start again
after a 1 second delay. After the 8 seconds
monitoring period any trips will be handled
as mentioned.
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Also if terminals 4 and 6 of PL6 are both
energised then preset speed 3 is set as
per Pr1. See parameter 7 description for
further details on preset speeds.

PARAMETER : Pr2

Acceleration time : the time to accelera-
te from OHz to the selected value of ULF;
determines the slope of the acceleration
ramp.

Range : 0.2s to 600s
Default value : 5.0s
Serial mnemonic : AL

f (Hz)
ULF 7 ;
h :
724 N SR :
! ,
[ . '
f1 -
t (sec)
—»
0
0.2 Set value 600

of Pr2
Range of Pr2

Acceleration time Pr2. The time tto
accelerate from f1 to f2 depends on
the value selected for the ULF as well
as for Pr2.

Figure 6-1
Acceleration time Pr2

Acceleration time is set by parameter Pr2
which has a range from 0.2s to 600.0s.
The actual time to accelerate from any
speed to any other is then a linear propor-
tion of Pr2, Fig.6-1.

A short acceleration time combined with a
high inertia load may demand a current
higher than the maximum continuous cur-
rent Pr5 (CURRENT & PROTECTION)
and the current is likely to enter the | x t
inverse time protection zone. Only if the
drive were grossly under-rated relative to
load inertia or if the current limit Prd
(CURRENT & PROTECTION) were set
low would there be a likelihood of an over-
load trip during acceleration.

PARAMETER : Pr3

Deceleration time : the time to decelera-
te from theselected value of ULF to OHz;
determines the slope of the deceleration
ramp.

Range : 0.2s to 600s
Default value : 10.0s
Serial mnemonic : DL

Deceleration time is set by parameter Pr3
which has a range from 0.2s to 600.0s,
Fig.6-2. The effect of deceleration time is,
however, not exactly analogous to accele-
ration time, even though the two charac-
teristics shown in Figs. 6-1 and 6-2 appa-
rently have much in common.

When the frequency of the supply to an
induction motor is reduced while it is rotat-
ing, slip takes a negative value. In effect,
the motor becomes a generator and retu-
rns power to the inverter. To some extent,
this power can be absorbed by the DC link
capacitor and by losses within the system,
but the DC voltage cannot be allowed to
rise without risk of damage to drive com-
ponents.
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Notes :

(1) Forward/Reverse Terminal (TB2.6) can
be used independently to select the de-
sired direction with the selected preset
speed.

(2) In Jog mode, pressing stop will stop
the drive, but on release of stop button the
drive will restart if PL6.4 is still connected
to OV.

(3) PrO contains the minimum frequency
set point and the drive speed cannot be
set below this frequency by any reference
inputs, except with SW1E on : b4 = 0;
preset can be below the min frequency set
by PrO.

Switch positions
(TB2.6, PL6.4, PL6.6)

(4) Pr1 contains the maximum frequency
set point and the drive speed cannot be
set above this frequency by any reference
inputs.

(5) f SW1F is on then the minimum fre-
quency set point is set at 0 Hz and this
cannot be changed by any means. Pr0 is
then used to adjust the frequency for
preset 2.

Acceleration and deceleration during pre-
set frequency approach are controlled by
parameters Pr2 and Pr3.

Maximum (011)
speed Pr1 [ Pr3
Pr2
o7 L Pr2 {010)
001
Pro - al
Normal
set speed _A\von pr2
PrO - Pr2 Pr2
Pr7 7
Pr1i L

Note : Diagram assumes SW1F in on position. If SW1F in off position then only
one preset speed is available, but the drive can be taken to max. or min. speed

as shown in table.

Figure 6-6
Applications of preset speed
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PARAMETER : Pr5

Max. continuous current : Percentage of
FLC at which current can be supplied con-
tinuously ; threshold level of timed current
limit.

Range : 10% to 105%FLC, and not greater
than Pr4

Default value : 100%FLC

Serial mnemonic : TH

CURRENT & PROTECTION

CONTINUOUS CURRENT LIMIT

An inverter is usually selected with a maxi-
mum continuous current rating to match
that of the motor. To prevent overheating
at full load the motor full load current (FLC)
rating must not be exceeded.

Percentage
drive full
load current

150 % —

130 % [sm-aciaaann PR dqete e e it

100 % |fenemmnatesenens tqeenen?

.
.

.
’
g
’
’

[ gy W

’
.
.
Fmmeemrmmmaglaacaat
.
g
’

1]
mmmapmman

3

Y 4

Fouan

The continuous current limit is parameter
Pr5 and its value is the ratio of the motor
rated FLC to the inverter FLC, expressed
as a percentage :

Pr5 = (motor FLC / inverter FLC) x 100

Pr5 is the lower threshold of the inverse
time-current protection of the motor and its
cable. Current in excess of Pr5 starts the
| x t integration and is signalled at the
display by flashing of the unused decimal
points and will, if sustained, result in tripp-
ing of the inverter. Curves are shown in
Fig. 6-4.

Trip time = k x Pr5/(actual % current - Pr5)
in seconds,

where k =25.7

Examples show
150%, Pr5 at 105% - Time to trip = 60 sec.
130%, Pr5 at 105% - Time to trip = 108 sec.

Pr5 Setting

0 . >
1 60 108 1000
Time to trip seconds
Figure 6-4
I x t characteristics (Not to scale)
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