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Safety Symbol Legend
Indicates a procedure, condition, or statement that, if not strictly observed, could result in personal injury or
death.

Indicates a procedure, condition, or statement that, if not strictly observed, could result in damage to or
destruction of equipment.

Indicates a procedure, condition, or statement that should be strictly followed in order to optimize these
applications.

Note! Indicates an essential or important procedure, condition, or statement.

Ý¿«¬·±²

1 - Safety Precautions
According to the EEC standards the AGy -L and accessories must be used only after checking that the
machine has been produced using those safety devices required by the 89/392/EEC set of rules, as far as
the machine industry is concerned. These standards do not apply in the Americas, but may need to be
considered in equipment being shipped to Europe.
drive systems cause mechanical motion. It is the responsibility of the user to insure that any such motion
does not result in an unsafe condition. Factory provided interlocks and operating limits should not be
bypassed or modified.

Electrical Shock and Burn Hazard:
When using instruments such as oscilloscopes to work on live equipment, the oscilloscope’s chassis should
be grounded and a differential amplifier input should be used. Care should be used in the selection of probes
and leads and in the adjustment of the oscilloscope so that accurate readings may be made. See instrument
anufacturer’s instruction book for proper operation and adjustments to the instrument.

Fire and Explosion Hazard:
Fires or explosions might result from mounting Drives in hazardous areas such as locations where
flammable or combustible vapors or dusts are present. Drives should be installed away from hazardous
areas, even if used with motors suitable for use in these locations.

Strain Hazard:
Improper lifting practices can cause serious or fatal injury. Lift only with adequate equipment and trained
personnel.
Drives and motors must be ground connected according to the NEC.
Replace all covers before applying power to the drive. Failure to do so may result in death or serious injury.

Adjustable frequency drives are electrical apparatus for use in industrial installations. Parts of the Drives are
energized during operation. The electrical installation and the opening of the device should therefore only be
carried out by qualified personnel. Improper installation of motors or Drives may therefore cause the failure
of the device as well as serious injury to persons or material damage. drive is not equipped with motor
overspeed protection logic other than that controlled by software. Follow the instructions given in this manual
and observe the local and national safety regulations applicable.

Always connect the drive to the protective ground (PE) via the marked connection terminals (PE2) and the
housing (PE1). AGy -L Drives and AC Input filters have ground discharge currents greater than 3.5 mA. EN
50178 specifies that with discharge currents greater than 3.5 mA the protective conductor ground connection
(PE1) must be fixed type and doubled for redundancy.

The drive may cause accidental motion in the event of a failure, even if it is disabled, unless it has been
disconnected from the AC input feeder.

Never open the device or covers while the AC Input power supply is switched on. Minimum time to wait
before working on the terminals or inside the device is listed in section 1.1.

É¿®²·²¹

ß¬¬»²¬·±²

É¿®²·²¹
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If the front plate has to be removed because of ambient temperature higher than 40 degrees, the user has to
ensure that no occasional contact with live parts may occur.

Do not connect power supply voltage that exceeds the standard specification voltage fluctuation permissible.
If excessive voltage is applied to the drive, damage to the internal components will result.

Do not operate the drive without the ground wire connected. The motor chassis should be grounded to earth
through a ground lead separate from all other equipment ground leads to prevent noise coupling.

The grounding connector shall be sized in accordance with the NEC or Canadian Electrical Code.
The connection shall be made by a UL listed or CSA certified closed-loop terminal connector sized for the
wire gauge involved. The connector is to be fixed using the crimp tool specified by the connector manufac-
turer.

Do not perform a megger test between the drive terminals or on the control circuit terminals.

Because the ambient temperature greatly affects drive life and reliability, do not install the drive in any
location that exceeds the allowable temperature. Leave the ventilation cover attached for temperatures of
104° F (40° C) or below.

If the Drive’s Fault Alarm is activated, consult the chapter 10. TROUBLESHOOTING of this instruction book,
and after correcting the problem, resume operation. Do not reset the alarm automatically by external
sequence, etc.

Be sure to remove the desicant dryer packet(s) when unpacking the drive. (If not removed these packets
may become lodged in the fan or air passages and cause the drive to overheat).

The drive must be mounted on a wall that is constructed of heat resistant material. While the drive is
operating, the temperature of the Drive's cooling fins can rise to a temperature of 194° F (90°C).

Do not touch or damage any components when handling the device. The changing of the isolation gaps or
the removing of the isolation and covers is not permissible.

Protect the device from impermissible environmental conditions (temperature, humidity, shock etc.)

No voltage should be connected to the output of the drive (terminals U2, V2 W2). The parallel connection of
several drives via the outputs and the direct connection of the inputs and outputs (bypass) are not permis-
sible.

A capacitative load (e.g. Var compensation capacitors) should not be connected to the output of the drive
(terminals U2, V2, W2).

The electrical commissioning should only be carried out by qualified personnel, who are also responsible for
the provision of a suitable ground connection and a protected power supply feeder in accordance with the
local and national regulations. The motor must be protected against overloads.

No dielectric tests should be carried out on parts of the drive. A suitable measuring instrument (internal
resistance of at least 10 k /V) should be used for measuring the signal voltages.

In case of a three phase supply not symmetrical to ground, an insulation loss of one of the devices con-
nected to the same network can cause functional problem to the drive, if the use of a delta/wye transformer
is avoided (see par. 3.4).

Note! If the Drives have been stored for longer than two years, the operation of the DC link capacitors may be
impaired and must be “reformed”.
Before commissioning devices that have been stored for long periods, connect them to a power supply for
two hours with no load connected in order to regenerate the capacitors, (the input voltage has to be applied
without enabling the drive).

Note! The terms “Inverter”, “Controller” and “Drive” are sometimes used interchangably throughout the industry. We
will use the term “drive” in this document.

É¿®²·²¹

Ý¿«¬·±²
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1.1 Discharge time of the DC-Link
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Tabella 1.1 DC Link Discharge Times

This is the minimum time that must be elapsed since a drive is disconnected from the AC Input before an operator may
service parts inside the drive to avoid electric shock hazard.

Condition: These values consider a turn off for a drive supplied at 480Vac +10%, without any option, ( the charge
for the switching supply is the regulation card, the keypad and the 24Vdc fans “if mounted”).
The drive is disabled. This represents the worst case condition.

2 - Introduction
AGy -L is a series of dedicated drives used to control lift asynchronous motors ranging from 4.0 to 200 kW.
Thanks to the special lift application software, it is best used in case of plant modernization and, in general, in all open loop
applications up to 1 m/s and higher in all closed loop applications, by using EXP-ENC-AGy option.

The easy and adaptable programming procedure can be managed via the alphanumeric keyboard or via the PC configurator
and it allows the drive fast commissioning.

Available options on demand:

- External EMC input filters
- External Input / Output chokes
- External braking resistors (connected between terminals C and BR1)
- Multilingual programming keypad complete with alphanumeric display: KBG-LCD-L (IT-ENG) (cod. S504K)
- Remote keypad kit
- E2PROM PRG-KEY key (cod. S6F38)
-  I/O expansion card: EXP-D6A1R1-AGy (cod. S524L)
- 120 Vac digital input interface card: EXP-D8-120 (cod. S520L)
- Profibus interface card: SBI-PDP-AGy (cod. S5H28)
- Emergency Module MW22.
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3 - Environment

3.1 Environmental Conditions
TAAmbient temperature __________________ [°C] 0 … +40; +40…+50  with derating,

[°F] 32 … +104; +104…+122  with derating
Installation location _____________________ Pollution degree 2 or better (free from direct sunligth, vibration, dust, corrosive or inflammable

gases, fog, vapour oil and dripped water, avoid saline environment)
Installation altitude _____________________ Up to 1000m (3281 feet) above sea level; for higher altitudes a current reduction of 1.2% for

every 100m (328 feet) of additional height applies.
Operation temperature (1) _______________ 0…40°C (32°…104°F)
Operation temperature (2) _______________ 0…50°C (32°…122°F)
Air humidity (operation) __________________ 5 % to 85 %, 1 g/m3 to 25 g/m3 without moisture condensation or icing (Class 3K3 as per

EN50178)
Air pressure (operation) _________________ [kPa] 86 to 106 (Class 3K3 as per EN50178)

(1) Over 40°C (104°F): - current reduction of 2% of rated output current per K
- remove front plate (better than class 3K3 as  per EN50178).

(2) - Current derated to 0.8 rated ouput current
- Over 40°C (104°F):  removal of the top cover (better than class 3K3 as per EN50178)

3.2 Storage and transport
Ì»³°»®¿¬«®»æ

storage ______________________________ -25…+55°C (-13…+131°F),  (class 1K4 as per EN50178)
-20…+55°C (-4…+131°F),  for devices with keypad

transport _____________________________ -25…+70°C (-13…+158°F), class 2K3 as per EN50178,
-20…+60°C (-4…+140°F),  for devices with keypad

ß·® ¸«³·¼·¬§ æ

storage ______________________________ 5% to 95 %, 1 g/m3 to 29 g/m3 (Class 1K3 as per EN50178)
transport: _____________________________ 95 % (3)        60 g/m (4)

A light condensation of moisture may occur for a short time occasionally if the device is not in
operation (class 2K3 as per EN50178)

ß·® °®»­­«®»æ

storage ______________________________ [kPa] 86 to 106 (class 1K4 as per EN50178)
transport _____________________________ [kPa] 70 to 106 (class 2K3 as per EN50178)

(3) Greatest relative air humidity occurs with the temperature @ 40°C (104°F) or if the temperature of the device is brought suddenly from -
25 ...+30°C (-13°...+86°F).

(4) Greatest absolute air humidity if the device is brought suddenly from 70...15°C (158°...59°F).

3.3 Standard
General standards _____________________ EN 61800-1, IEC 143-1-1.
Safety _______________________________ EN 50178, UL 508C
Climatic conditions _____________________ EN 60721-3-3, class 3K3. EN 60068-2-2, test Bd.
Clearance and creepage _________________ EN 50178, UL508C, UL840.  Overvoltage category for mains connected circuits: III; degree of

pollution 2
Vibration _____________________________ EN 60068-2-6, test Fc.
EMC compatibility ______________________ EN61800-3:2004
Rated input voltages ____________________ IEC 60038
Protection degree ______________________ IP20 according to EN 60529

IP54 for the cabinet with externally mounted heatsink, only for sizes from 2040 to 3150
Approvals ____________________________ CE, UL, cUL.
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3.4 Input

îðìð îðëë îðéë íïïð íïëð ìïèë ìîîð ìíðð ìíéð ëìëð ëëëð êéëð éçðð éïïðð éïíîð èïêðð èîððð
ËÔÒ ßÝ ×²°«¬ ª±´¬¿¹» ÅÊÃ

ßÝ ×²°«¬ º®»¯«»²½§ ÅØ¦Ã

×Ò ßÝ ×²°«¬ ½«®®»²¬ º±®

½±²¬·²«±«­ ­»®ª·½» æ

ó Ý±²²»½¬·±² ©·¬¸ íó°¸¿­» ®»¿½¬±®

à îíðÊ¿½å ×ÛÝ ïìê ½´¿­­ ï ÅßÃ é çòë ïì ö ïèòî îë ö íîòë íç ëë êç èì çè ïîî ïëè ïçî îîð îéë ²ò¿ò

à ìððÊ¿½å ×ÛÝ ïìê ½´¿­­ ï ÅßÃ éòç ïðòé ïëòè ö îðòì îèòî ö íêòé ìì êî éé çì ïïð ïíé ïéé îïê îìé íðç íêë

à ìêðÊ¿½å ×ÛÝ ïìê ½´¿­­ ï ÅßÃ é çòí ïíòè ö ïéòè îìòë ö íîòë íé ëí êê èî çê ïîð ïëí ïèè îïì îêè íïè

ó Ý±²²»½¬·±² ©·¬¸±«¬ íó°¸¿­» ®»¿½¬±®

à îíðÊ¿½å ×ÛÝ ïìê ½´¿­­ ï ÅßÃ ïï ïëòë îïòë ö îéòç íëòì ö

à ìððÊ¿½å ×ÛÝ ïìê ½´¿­­ ï ÅßÃ ïî ïêòç îìòî ö íðòí ìð ö

à ìêðÊ¿½å ×ÛÝ ïìê ½´¿­­ ï ÅßÃ ïðòì ïìòé îï ö îêòì íìòè ö

Ó¿¨ ­¸±®¬ ½·®½«·¬ °±©»® ©·¬¸±«¬ ´·²»
®»¿½¬±® øÆ³·²ãïû÷

ÅµÊßÃ êëð èëð ïîðð ïéðð îîëð îéðð íîðð ìîðð ëëðð êìðð éçðð çèðð ïîèðð ïìëðð ïéíðð îîìðð îééðð

Ñª»®ª±´¬¿¹» ¬¸®»­¸±´¼ øÑª»®ª±´¬¿¹»÷ ÅÊÃ

Ë²¼»®ª±´¬¿¹» ¬¸®»­¸±´¼ øË²¼»®ª±´¬¿¹»÷ ÅÊÃ

·²°«¬ó¹

Þ®¿µ·²¹ ×ÙÞÌ Ë²·¬ Í¬¿²¼¿®¼ ·²¬»®²¿´
ø©·¬¸ »¨¬»®²¿´ ®»­·­¬±®÷å
ÓßÈ Þ®¿µ·²¹ ¬±®¯«»æ

îíð Ê óïëû � ìèð Ê õïðûô íÐ¸

Ì§°»

Ú±® ¬¸»­» ¬§°»­ ¿² »¨¬»®²¿´ ·²¼«½¬¿²½» ·­ ®»½±³³»²¼»¼

ëðñêð Ø¦ oëû

éðû çðû ïëðû

ììðÊÜÝ øº±® îíðÊßÝ ³¿·²­÷ô èîðÊÜÝ øº±® ìððÊßÝ ³¿·²­÷ô
èîðÊÜÝ øº±® ìêðÊßÝ ³¿·²­÷

îíðÊÜÝ øº±® îíðÊßÝ ³¿·²­÷ô íèðÊÜÝ øº±® ìððÊßÝ ³¿·²­÷ô
ìïëÊÜÝ øº±® ìêðÊßÝ ³¿·²­÷

ïëðû

*:  For the specified power sizes, the external reactor is strongly recommended

Power Supply and Grounding
1) Drives are designed to be powered from standard three phase lines that are electrically symmetrical with respect to

ground (TN or TT network).
2) In case of supply with IT network, the use of delta/wye transformer is mandatory, with a secondary three phase

wiring referred to ground.

In case of a three phase supply not symmetrical to ground, an insulation loss of one of the devices con-
nected to the same network can cause functional problem to the drive, if the use of a delta/wye transformer
is avoided.

Please refer to the following connection sample.

Í¿º»¬§
¹®±«²¼

Ôï

Ôî

Ôí

Û¿®¬¸

ß´´ ©·®»­ ø·²½´«¼·²¹ ³±¬±® ¹®±«²¼÷ ³«­¬
¾» ½±²²»½¬»¼ ·²­·¼» ¬¸» ³±¬±® ¬»®³·²¿´ ¾±¨

Mains connection and inverter output
The drivea must be connected to an AC mains supply capable of delivering a symmetrical short circuit current lower or
equal to the values indicated on table. For the use of an AC input choke see chapter 4.

Note from the table  the allowable mains voltages. The cycle direction of the phases is free.
Voltages lower than the min. tolerance values can cause the block of the inverter.

Adjustable Frequency Drives and AC Input filters have ground discharge currents greater than 3.5 mA. EN 50178 specifies
that with discharge currents greater than 3.5 mA the protective conductor ground connection (PE1) must be fixed type.

Ý¿«¬·±²
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AC Input Current

Note! The Input current of the drive depends on the operating state of the connected motor. The tables (chapter
3.4) shows the values corresponding to rated continuous service, keeping into account typical output power
factor for each size.

3.5 AC Output

îðìð îðëë îðéë íïïð íïëð ìïèë ìîîï ìíðï ìíéï ëìëð ëëëð êéëð éçðð éïïðð éïíîð èïêðð èîððð
×²ª»®¬»® Ñ«¬°«¬ ø×ÛÝ ïìê ½´¿­­ï÷ô
Ý±²¬·²«±«­ ­»®ª·½» øà ìððÊ¿½÷

ÅµÊßÃ êòë èòë ïî ïêòè îîòì îêòë íî ìî ëë êì éç çè ïîè ïìë ïéí îîì îéé

×²ª»®¬»® Ñ«¬°«¬ ø×ÛÝ ïìê ½´¿­­ î÷
ïëðû ±ª»®´±¿¼ º±® êð­ øà ìððÊ¿½÷

ÅµÊßÃ ëòç éòé ïðòç ïëòí îðòí îìòï îç íèòî ëð ëèòí éî èçòî ïïêòë ïíî ïëéòë îðì îëî

ÐÒ ³±¬ ø®»½±³³»²¼»¼ ³±¬±® ±«¬°«¬÷æ

à ËÔÒãîíðÊ¿½å ºÍÉã¼»º¿«´¬å ×ÛÝ ïìê ½´¿­­ ï ÅµÉÃ îòî í ì ëòë éòë ïð ïï ïèòë îî îî íð íé ëë ëë éë çð ïðð

à ËÔÒãîíðÊ¿½å ºÍÉã¼»º¿«´¬å ×ÛÝ ïìê ½´¿­­ î ÅµÉÃ îòî í ì ëòë éòë ç ïï ïë ïèòë îî íð íé ìë ëë ëë çð ïðð

à ËÔÒãîíðÊ¿½å ºÍÉã¼»º¿«´¬å ×ÛÝ ïìê ½´¿­­ ï ÅØ°Ã í ì ë éòë ïð ïð ïë îë íð íð ìð ëð éë éë ïðð ïîë ïîë

à ËÔÒãîíðÊ¿½å ºÍÉã¼»º¿«´¬å ×ÛÝ ïìê ½´¿­­ î ÅØ°Ã í ì ë éòë ïð ïð ïë îð îë íð ìð ëð êð éë éë ïðð ïîë

à ËÔÒãìððÊ¿½å ºÍÉã¼»º¿«´¬å ×ÛÝ ïìê ½´¿­­ ï ÅµÉÃ ì ëòë éòë ïï ïë ïèòë îî íð íé ìë ëë éë çð ïïð ïíî ïêð îðð

à ËÔÒãìððÊ¿½å ºÍÉã¼»º¿«´¬å ×ÛÝ ïìê ½´¿­­ î ÅµÉÃ ì ëòë éòë ïï ïë ïèòë îî íð íé ìë ëë ëë çð çð ïïð ïêð îðð

à ËÔÒãìêðÊ¿½å ºÍÉã¼»º¿«´¬å ×ÛÝ ïìê ½´¿­­ ï ÅØ°Ã ë éòë ïð ïë îð îë íð ìð ëð êð éë ïðð ïîë ïëð ïëð îðð îëð

à ËÔÒãìêðÊ¿½å ºÍÉã¼»º¿«´¬å ×ÛÝ ïìê ½´¿­­ î ÅØ°Ã ë éòë ïð ïë îð îð îë íð ìð ëð êð éë ïðð ïîë ïëð îðð îëð

Ëî Ó¿¨ ±«¬°«¬ ª±´¬¿¹» ÅÊÃ

ºî Ó¿¨ ±«¬°«¬ º®»¯«»²½§ ÅØ¦Ã

×îÒ Î¿¬»¼ ±«¬°«¬ ½«®®»²¬æ

à ËÔÒãîíðóìððÊ¿½å ºÍÉã ¼»º¿«´¬å ×ÛÝ ïìê ½´¿­­ ï ÅßÃ çòê ïîòê ïéòé îìòè íí íç ìé êí éç çí ïïì ïìî ïèë îïð îëð íîì ìðð

à ËÔÒãîíðóìððÊ¿½å ºÍÉã¼»º¿«´¬å ×ÛÝ ïìê ½´¿­­ î ÅßÃ èòé ïïòë ïêòï îîòë íð íë ìí ëè éî èë ïðì ïîç ïêè ïçï îîé îçë íêì

à ËÔÒãìêðÊ¿½å ºÍÉã¼»º¿«´¬å ×ÛÝ ïìê ½´¿­­ ï ÅßÃ èòí ïï ïëòì îíòï îçòé íì ìð ëì êè èï çç ïîì ïêï ïèí îïè îèî íìè

à ËÔÒãìêðÊ¿½å ºÍÉã¼»º¿«´¬å ×ÛÝ ïìê ½´¿­­ î ÅßÃ éòê ïð ïìòð îïòð îéòð íï íê ëð êî éì çð ïïî ïìê ïêê ïçè îëé íïé

ºÍÉ ­©·¬½¸·²¹ º®»¯«»²½§ øÜ»º¿«´¬÷ ÅµØ¦Ã

ºÍÉ ­©·¬½¸·²¹ º®»¯«»²½§ øØ·¹¸»®÷ ÅµØ¦Ã ì ó
Ü»®¿¬·²¹ º¿½¬±®æ

Ê±´¬¿¹» Ú¿½¬±® ÕÊ ¿¬ ìêð Ê¿½ ö ðòçí ðòç

Ì»³°ò Ú¿½¬±® ÕÌ º±® ¿³¾·»²¬ ¬»³°»®¿¬«®»

Í©·¬½¸·²¹ º®»¯«»²½§ ÕÚ

Ñ«¬°«¬ó¹

ðòèé

ðòè à ëðpÝ øïîîpÚ÷

ðòé º±® ¸·¹¸»® º­©

ðòèé

è ì

ïê è

Ì§°»

ðòçì ¨ ËÔÒ øßÝ ×²°«¬ ª±´¬¿¹»÷

ëðð îðð

*: Linear shapes for KV, KT, respectively in the ranges [400, 460] Vac, [40, 50]°C, (104, 122)°F.

The output of the drive is ground fault and phase to phase output short protected.

Nota! The connection of an external voltage to the output terminals of the drive is not permissible! It is allowed to
disconnect the motor from the drive output, after the drive has been disabled.

The rated value of direct current output ( ICONT ) depends on the supply voltage  ( Kv ),  the ambient temperature  ( KT ) and
the switching frequency ( KF) if higher than the default setting:
 ICONT  = I2N x KV x KT x Ksw (Values of derating factor are the listed on table), with an overload capacity  IMAX = 1.5 x  ICONT  for
60 seconds.
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Ý±²¬·²«±«­
½«®®»²¬
àìððÊ

Ñª»®´±¿¼ º¿½¬±®
Ìï Ñª»®´±¿¼

¬·³»
Ñª»®´±¿¼
½«®®»²¬

Ìî Ñª»®´±¿¼
°¿«­» ¬·³»

àçðû Ý±²¬ ½«®®

Ìí Ñª»®´±¿¼
°¿«­» ¬·³» à
ðû Ý±²¬ ½«®®

ÔÑÉ Ú®»¯«»²½§
ä íØ¦ ±ª»®´±¿¼

º¿½¬±®

ÔÑÉ
Ú®»¯«»²½§ ä
íØ¦ ±ª»®´±¿¼

¬·³»

ÅßÃ Å­»½Ã ÅßÃ Å­»½Ã Å­»½Ã Å­»½Ã
îðìð çòê ïéòê
îðëë ïîòê îíòï
îðéë ïéòé íîòì
íïïð îìòè ìëòì
íïëð íí êðòì
ìïèë íç éïòì
ìîîï ìé èêòð
ìíðï êí ïïëòí
ìíéï éç ïììòê

ÌÔîðîð¹

îì

ïòë

î

ïòíê

Ó±¼»´

ïòèí ïð ïîì

Table 3.5.1-A: Overload Availability (Sizes 2040 ... 4371)

Ñª´¼Ý«®®»²¬Ô»ª»´

Ñª»®´±¿¼ Ô»ª»´ ÅûÃ

Ì·³» Å­»½Ã

Ìï

Ìî

Ñª´¼Ý«®®»²¬Ô»ª»´

Ñª»®´±¿¼ Ô»ª»´ ÅûÃ

Ì·³» Å­»½Ã
Ìí

ÝÇÝÔÛ ß

ïððûÝ±²¬·²«±«­Ý«®®»²¬Ô»ª»´

çðûÝ±²¬·²«±«­Ý«®®»²¬Ô»ª»´

øï÷

øî÷

ÝÇÝÔÛ Þ

øí÷

øì÷

Ìï

ïððûÝ±²¬·²«±«­Ý«®®»²¬Ô»ª»´

(1) Load current must be reduced to 90% level to allow next overload cycle.
(2) Drive current is limited to 100% level when drive overload alarm is selected

as Ignore or Warning.
(3) No limit on duration of this time interval @100% Cont current.
(4) Next overload cycle is allowed after T3.

Figure 3.5.1-A: Overload Duty Cycle (Sizes 2040 ... 4371)
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Ý±²¬·²«±«­
½«®®»²¬
àìððÊ

ÍÔÑÉ
Ñª»®´±¿¼

º¿½¬±®

Ìï ÍÔÑÉ
Ñª»®´±¿¼

¬·³»

ÍÔÑÉ
Ñª»®´±¿¼
½«®®»²¬

Ìî ÍÔÑÉ
Ñª»®´±¿¼

°¿«­» ¬·³»
àçðû Ý±²¬

½«®®

ÚßÍÌ
Ñª»®´±¿¼

º¿½¬±®

ÌÚ ÚßÍÌ
Ñª»®´±¿¼
¬·³» Å­»½Ã

ÚßÍÌ
Ñª»®´±¿¼
½«®®»²¬

ÔÑÉ
Ú®»¯«»²½§ ä

íØ¦
±ª»®´±¿¼

º¿½¬±®

ÔÑÉ
Ú®»¯«»²½§ ä

íØ¦
±ª»®´±¿¼

¬·³»

ÅßÃ Å­»½Ã ÅßÃ Å­»½Ã Å­»½Ã ÅßÃ Å­»½Ã
ëìëð çí ïîêòë ïéðòî
ëëëð ïïì ïëë îðèòê
êéëð ïìî ïçíòï îëçòç
éçðð ïèë îëïòê ííèòê

éïïðð îïð îèëòê íèìòí
éïíîð îëð íìð ìëéòë
èïêðð íîì ììðòê ïòì ïòð ìëíòê
èîððð ìðð ëììòð ïòì ïòð ëêðòð

ÌÔîðîï¹

î
ïòèí

Ó±¼»´

ðòë
ïòíê ïòíêêð íðð

Table 3.5.1-B: Overload Availability (Sizes 5450... 82000)

Ú¿­¬Ñª´¼Ý«®®»²¬Ô»ª»´

Í´±©Ñª´¼Ý«®®»²¬Ô»ª»´

ïððûÝ±²¬·²«±«­Ý«®®»²¬Ô»ª»´

çðûÝ±²¬·²«±«­Ý«®®»²¬Ô»ª»´

Ñª»®´±¿¼ Ô»ª»´ ÅûÃ

Ì·³» Å­»½Ã

ÌÚ

Ìï

Ìî

Ô±¿¼ ½«®®»²¬ ³«­¬ ¾» ®»¼«½»¼ ¬± çðû ´»ª»´

¬± ¿´´±© ²»¨¬ ±ª»®´±¿¼ ½§½´»

Ü®·ª» ½«®®»²¬ ·­ ´·³·¬»¼ ¬± ïððû ´»ª»´

©¸»² ¼®·ª» ±ª»®´±¿¼ ¿´¿®³ ·­ ­»´»½¬»¼

¿­ ×¹²±®» ±® É¿®²·²¹

Figure 3.5.1-B: Overload Duty Cycle (Sizes 5450... 82000)
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3.6 Open-Loop and Closed-Loop control section
No. 3 Programmable Analog inputs: ________ Analog input 1 ±10 V 0.5 mA max, 10 bit + sign /  unipolar or bipolar  (0...10V=default)

Analog input 2 ±10 V 0.5 mA max, 10 bit + sign /  unipolar or bipolar  (±10 V =default)
Analog input 3 0...20 mA, 4...20mA 10 V max, 10 bit (4...20mA=default)

No. 2 Programmable Analog outputs: _______ ±10 V /  5 mA max
Analog output 1 = -10...+10V, 10 bit, Frequency output absolute value (default)
Analog output 2 = -10...+10V, 10 bit, Output current (default)

No. 8 Programmable Digital inputs: ________ 0...24V / 6 mA
Digital input 8 = Fault reset src (default)
Digital input 7 = Ext fault src (default)
Digital input 6 = Freq Sel 3 src (default)
Digital input 5 = Freq Sel 2 src (default)
Digital input 4 = Freq Sel 1 src (default)
Digital input 3 = Run Rev src (default)
Digital input 2 = Run Fwd src (default)
Digital input 1 = Enable src (default)

No. 4 Programmable Digital outputs: _______ Digital outputs 1 = Contactor (default)
Digital outputs 2 = freq<thr1 (default)
Digital outputs 3 = Brake cont (default)
Digital outputs 4 = Not in alarm (default)

Note! Dig. out. 1 / 2  > open collector type: 50V / 50mA
Dig. out. 3 / 4 > relay output type: 230Vac-1A / 30Vdc-1A

Internal voltage supply: __________________ + 24Vdc (±10 %), 50mA (Terminal 1)
+ 10Vdc (±3 %), 10mA (Terminal 29)
- 10Vdc (±3 %), 10mA (Terminal 32)
+ 24Vdc (±10 %), 300mA (Terminal 9)

No.1 Digital Encoder Input _______________ Voltage: 5/8/24 V
Type: 1 channel / 2 channels. No zero.
Max frequency: 150kHz

3.7 Accuracy
Reference value _______________________ 0.1 Hz (Resolution of Reference preset via terminals)

0.1 Hz (Resolution of Reference preset via interface)
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3.8 Dimensions and installation guidelines
Sizes from 2040 to 3150

½

¼

¿
Üï

Ûï

Ó±²¬¿¹¹·± ¿ ³«®±
Ó±«²¬·²¹ ©¿´´ øÜ÷

Ó±²¬¿¹¹·± ½±² ¼·­­·°¿¬±®» »­¬»®²±
Ó±«²¬·²¹ ©·¬¸ »¨¬»®²¿´ ¼·­­·°¿¬±® øÛ÷

Ûî

Ûì

Ûë

Ûí

Ûï

¼

É»·¹¸¬

¿ ¾ ½ ¼ Üï Üî Ûï Ûî Ûí Ûì Ûë H ¼ µ¹ ø´¾­÷

îðìð

îðëë

îðéë

íïïð

íïëð
¼·³ïó¹

ïëïòë
øëòç÷

íðêòë
øïîòð÷

ïççòë
øéòè÷

êî
øîòì÷

ïïë
øìòë÷

îçêòë
øïïòê÷

ïïë
øìòë÷

îççòë
øïïòé÷

ïìëòë
øëòé÷

Ü·³»²­·±²­æ ³³ ø·²½¸÷

îèì
øïïòî÷

ç
øðòíë÷

èòê øïç÷
ïêì
øêòë÷

íïë
øïîòì÷

ïçç
øéòè÷

îççòë
øïïòè÷

Óë

ìòçë øïðòç÷

Ì§°»

îðè
øèòî÷

íîí
øïîòé÷

îìð
øçòë÷

èì
øíòí÷

ïêè
øêòê÷

íïðòë
øïîòî÷
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Sizes from 4185 to 82000

½
¿

Üï

Üï

Üî Üî

Üí Üí Üí Üí

Üì

Ó±²¬¿¹¹·± ¿ ³«®±
Ó±«²¬·²¹ ©¿´´ øÜ÷

É»·¹¸¬
¿ ¾ ½ Üï Üî Üí Üì H µ¹ ø×¾­÷

ìïèë
ìîîï
ìíðï îî øìèòëç÷

ìíéï îîòî øìèòç÷

ëìëð
ëëëð
êéëð éìï øîçòî÷ éîë øîèòë÷ ëç øïíð÷

éçðð éëòì øïêêòï÷

éïïðð èðòî øïéêòé÷

éïíîð èêòë øïçðòê÷

èïêðð
èîððð

¼·³îó¹

ììî øïéòì÷ çìé øíéòí÷ ïðç øîìðòí÷

Óê

èçï øíë÷
ëðç øîð÷

îçéòë øïïòé÷

ó ó ïðð øíòç÷
çðç øíëòè÷

çêë øíè÷

Ì§°»
Ü·³»²­·±²­æ ³³ ø·²½¸÷

ìéë øïèòé÷íðç øïîòï÷ ìèç øïçòî÷

îêè øïðòë÷

îîë øèòè÷

ïè øíçòê÷

íðè øïîòï÷

íéê øïìòé÷ ëêì øîîòî÷ ó ïëð øëòç÷ ëëð øîïòê÷ íì øéìòç÷

ó

ó

Mounting Clearance
The Drives must be mounted in such a way that the free flow of air is ensured.
The clearance to the device must be at least 150 mm (6 inches).
A space of at least 50 mm (2 inches) must be ensured at the front.
On sizes 81600 and 82000 the top and bottom clearance must be at least 380 mm (15 inches), on front and sides must be
ensured a space of at least 140 mm (5.5 inches).
Devices that generate a large amount of heat must not be mounted in the direct vicinity of the frequency inverter.
Fastening screws should be re-tightened after a few days of operation.

ïð ³³ ø ðòìþ ÷
Åïìð³³ øëòëþ÷Ã

ïëð ³³ ø êþ ÷
Åíèð³³ øïëþ÷Ã

ëð ³³ ø îþ ÷
Åïìð³³ øëòë÷Ã

îð ³³ ø ðòèþ ÷
Åïìð³³ øëòëþ÷Ã

ïëð ³³ ø ÷êþ
Åíèð³³ øïëþ÷Ã

ïð ³³ ø ðòìþ ÷
Åïìð³³ øëòëþ÷Ã

ÅòòòÃ º±® èïêððóèîððð ­·¦»­
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4 - Wiring Procedure

4.1 Power Section
Terminals Function
U1/L1, V1/L2, W1/L3 AC mains voltage (230V -15% ... 480V +10%)
BR1 Braking unit resistor command (braking resistor must be connected between BR1

and C)
C, D Intermediate circuit connection (770 Vdc, 1.65 x I2N)
U2/T1, V2/T2, W2/T3 Motor connection (AC line volt 3Ph, 1.36  I2N)
PE2 Motor ground connection
EM (**) Emergency module signal required to interface the drive with the EMS device (Emer-

gency Module Supplier ), max 0,22A
FEXT  (**) Logic fan control signal repeated on an external fan (*)

250V, 1A.
PE1 Ground connection

(*) Fans will be always start when the drive is enabled. Fans will stop when the drive is disabled after a period of 300
sec. and heatsink temperature is below 60°C.

(**) EM and FEXT terminals are available on sizes 3110 ... 5550.

Note! Use 60°C / 75°C copper conductor only.

The grounding conductor of the motor cable may conduct up to twice the value of the rated current if essere
there is a ground fault at the output of the drive.

External fuses of the power section

The inverter must be fused on the AC Input side. Use superfast semiconductor fuses only.
Connections with three-phase inductance on AC input will improve the DC link capacitors life time.

îíð � ìðð Ê¿½ô ëðØ¦ îíð � ìðð Ê¿½ô ëðØ¦

îðìð ÙÎÜîñîð ±® ÆïìÙÎîð ßéðÐîð ÚÉÐîð ÙÎÜîñïê ±® ÆïìÙÎïê ßéðÐîð ÚÉÐîð
îðëë ÙÎÜîñîë ±® ÆïìÙÎîë ßéðÐîë ÚÉÐîë ÙÎÜîñîð ±® ÆïìÙÎîð ßéðÐîð ÚÉÐîð
îðéë ÙÎÜíñíë ±® ÆîîÙÎìð ßéðÐíë ÚÉÐíë ÙÎÜîñîë ±® ÆïìÙÎîë ßéðÐîë ÚÉÐîë
íïïð ÙÎÜíñëð ±® ÆîîÙÎìð ßéðÐìð ÚÉÐìð ÙÎÜíñëð ±® ÆîîÙÎìð ßéðÐíë ÚÉÐíë
íïëð ÙÎÜíñëð ±® ÆîîÙÎëð ßéðÐìð ÚÉÐìð ÙÎÜíñëð ±® ÆîîÙÎëð ßéðÐìð ÚÉÐìð
ìïèë
ìîîï
ìíðï ÍððÝõ$ºïñèðñèðßñêêðÊ ±® Æîî¹Îèð ßéðÐèð ÚÉÐèð
ìíéï ÍððÝõ$ºïñèðñïððßñêêðÊ ±® Óðð$ºðïñïððßñêêðÊ ßéðÐïðð ÚÉÐïðð
ëìëð
ëëëð
êéëð
éçðð

éïïðð
éïíîð
èïêðð
èîððð Íî$ºïñïïðñëððßñêêðÊ ±® Óî$ºïñëððßñêêðÊ ßéðÐëðð ÚÉÐëðð

º«­·¾·´·ó¹

Íî$ºïñïïðñìððßñêêðÊ ±® Óî$ºïñìððßñêêðÊ ßéðÐìðð ÚÉÐìðð

Íï$ºïñïïðñîëðßñêêðÊ ±® Óï$ºïñîëðßñêêðÊ ßéðÐíðð ÚÉÐíðð

Ú±® ¬¸»­» ¬§°»­ ¿² »¨¬»®²¿´ ®»¿½¬±® ·­ ³¿²¼¿¬±®§ ·º ¬¸» ßÝ
·²°«¬ ·³°»¼»²½» ·­ »¯«¿´ ±® ´»­­ ¬¸¿² ïû

Ì§°»
Ú«­»­ Ú«­»­

ìêð Ê¿½ô êðØ¦ ìêð Ê¿½ô êðØ¦
Ý±²²»½¬·±²­ ©·¬¸±«¬ ¬¸®»»ó°¸¿­» ®»¿½¬±® ±² ßÝ ·²°«¬ Ý±²²»½¬·±²­ ©·¬¸ ¬¸®»»ó°¸¿­» ®»¿½¬±® ±² ßÝ ·²°«¬

ÙÎÜíñëð ±® ÆîîÙÎëð ßéðÐëð ÚÉÐëð

ÍððÝõ$ºïñèðñïêðßñêêðÊ ±® Óðð$ºðïñïêðßñêêðÊ ßéðÐïéë ÚÉÐïéë

Fuse manufacturers: Type GRD... , Z14... 14 x 51 mm, S... , M... ,Z22... 22 x 58 mm Jean Müller, Eltville
A70... Ferraz
FWP... Bussmann

Ý¿«¬·±²
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External fuses of the Power Section DC input side

Use the following fuses when a Line Regen converter is used.

îíð � ìðð Ê¿½ô ëðØ¦
Ú«­»­

îðìð ÆïìÙÎïê ßéðÐîðóï ÚÉÐîðßïìÚ

îðëë ÆïìÙÎîð ßéðÐîðóï ÚÉÐîðßïìÚ

îðéë ÆïìÙÎíî ßéðÐíðóï ÚÉÐíðßïìÚ

íïïð ÆïìÙÎìð ßéðÐìðóì ÚÉÐìðÞ

íïëð ÆîîÙÎêí ßéðÐêðóì ÚÉÐêðÞ

ìïèë ó ìîîï ÍððÝõñ$ºïñèðñèðßñêêðÊ ßéðÐèð ÚÉÐèð

ìíðï ÍððÝõñ$ºïñèðñïððßñêêðÊ ßéðÐïðð ÚÉÐïðð

ìíéï ÍððÝõñ$ºïñèðñïîëßñêêðÊ ßéðÐïëð ÚÉÐïëð

ëìëð ÍððÝõñ$ºïñèðñïêðßñêêðÊ ßéðÐïéë ÚÉÐïéë

ëëëð Íðð$ÚïñèðñîððßñêêðÊ ßéðÐîðð ÚÉÐîðð

êéëð Íï$ÚïñïïðñîëðßñêêðÊ ßéðÐîëð ÚÉÐîëð

éçðð Íï$ÚïñïïðñíïëßñêêðÊ ßéðÐíëð ÚÉÐíëð

éïïðð Íï$ÚïñïïðñìððßñêêðÊ ßéðÐìðð ÚÉÐìðð

éïíîð
èïêðð
èîððð Íï$ÚïñïïðñêððßñêêðÊ ßéðÐêðð ÚÉÐêðð

º«­·¾·´· ¼½ó¹

Íï$ÚïñïïðñëððßñêêðÊ ßéðÐëðð ÚÉÐëðð

Ì§°»
ìêð Ê¿½ô êðØ¦

Ú«­»­

Chokes / Filters

Note! A three-phase inductance should be connected on the AC Input side in order to limit the input RMS current of
the Drives. The inductance can be provided by an AC Input choke or an AC Input transformer.

Ó¿·²­
·²¼«½¬¿²½»

Î¿¬»¼
½«®®»²¬

Í¿¬«®¿¬·±²
½«®®»²¬

Ú®»¯ò

Å³ØÃ ÅßÃ ÅßÃ ÅØ¦Ã

îðìð ïòêí èòé ïè ëðñêð ÔÎí§óîðìð î øìòì÷ ÛÓ× ÚÚÐ ìèðóîì ïòì øíòï÷ ó ó

îðëë ïòîç ïïòè îìòë ëðñêð ÔÎí§óîðëë îòî øìòì÷ ÛÓ× ÚÚÐ ìèðóîì ïòì øíòï÷ ÛÓ×óÝ ìèðóîë ðòçê øîòï÷

îðéë ðòèç ïéòì íêòë ëðñêð ÔÎí§óîðéë ìòç øïðòè÷ ÛÓ× ÚÚÐ ìèðóîì ïòì øíòï÷ ÛÓ×óÝ ìèðóîë ðòçê øîòï÷

íïïð ðòêè îîòì ìêòë ëðñêð ÔÎí§óíïïð ë øïï÷ ÛÓ× ÚÚÐ ìèðóíð ïòê øíòë÷ ÛÓ×óÝ ìèðóîë ðòçê øîòï÷

íïëð ðòëï íð êï ëðñêð ÔÎí§óíïëð êòî øïíòé÷ ÛÓ× ÚÚÐ ìèðóìð îòí øëòï÷ ó ó

ìïèë ðòíë ìï èí ëðñêð ÛÓ× ìèðóìë ïòí ÅîòçÃ ó ó

ìîîï ðòíë ìï èí ëðñêð ÛÓ× ìèðóìë ïòí ÅîòçÃ ó ó

ìíðï ðòîì ëè ïîð ëðñêð ÔÎíóðíð çòë øîðòç÷ ÛÓ× ìèðóéð îòê ÅëòéÃ ó ó

ìíéï ðòïè éï ïìë ëðñêð ÔÎíóðíé çòë øîðòç÷ ÛÓ× ìèðóéð îòê ÅëòéÃ ó ó

ëìëð ðòïí ïðî îïî ëðñêð ÛÓ× ìèðóïðð îòê ÅëòéÃ ó ó

ëëëð ðòïí ïðî îïî ëðñêð ÛÓ× ìèðóïðð îòê ÅëòéÃ ó ó

êéëð ðòïìè ïéí íëð ëðñêð ÛÓ× ìèðóïëð ìòì ÅçòéÃ ó ó

éçðð ðòïìè ïéí íëð ëðñêð ÛÓ× ìèðóïèð ìòì ÅçòéÃ ó ó

éïïðð ðòðèë îçé êðð ëðñêð ÛÓ× ëîðóîèð îè øêïòé÷ ó ó

éïíîð ðòðèë îçé êðð ëðñêð ÛÓ× ëîðóîèð îè øêïòé÷ ó ó

èïêðð ðòðèë îçé êðð ëðñêð ÛÓ× ëîðóìëð ìë øççòî÷ ó ó

èîððð ðòðèë íèð éïð ëðñêð ÔÎíóîðð ëì øïïç÷ ÛÓ× ëîðóìëð ìë øççòî÷ ó ó
·²¼«¬¬óº·´¬®·ó¹

ÔÎíóðçð ëë øïîïòí÷

ÔÎíóïêð ìì øçéòð÷

Ì§°»

íóÐ¸¿­» ßÝ ×²°«¬ Ý¸±µ»­ ÛÓ× º·´¬»®­ô ½´¿­­ øö÷ ÛÓ× º·´¬»®­ô ½´¿­­ øöö÷

Ó±¼»´
É»·¹¸¬
µ¹ ø´¾­÷

Ó±¼»´
É»·¹¸¬
µ¹ ø´¾­÷

Ó±¼»´
É»·¹¸¬
µ¹ ø´¾­÷

ÔÎíóðîî éòè øïéòî÷

ÔÎíóðëë ïîòë øîéòê÷

(*): EN61800-3, 1st environment restricted distribution.
(**) Class A, for drive/motor cable 5 meters max length.
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Braking Resistors

The braking resistors can be subject to unforeseen overloads due to possible failures.
The resistors have to be protected using thermal protection devices. Such devices do not have to interrupt
the circuit where the resistor is inserted but their auxiliary contact must interrupt the power supply of the drive
power section. In case the resistor foresees the precence of a protection contact, such contact has to be
used together with the one belonging to the thermal protection device.

Recommended resistors for use with internal braking unit:

Ì§°» ÐÒÞÎ ÎÞÎ ÛÞÎ Î»­·­¬±®

ÅµÉÃ ÅÑ¸³Ã ÅµÖÃ Ì§°» ´»²¹¬¸ ¸»·¹¬¸ ¼»°¬¸ º·¨ ï º·¨ î

îðìð ðòê ïðð îî ÓÎ×ñÌêðð ïððÎ ïòë øíòí÷ íîð øïîòê÷ ïîð øìòé÷ ïðð øíòç÷ íêð øïìòî÷ ó

îðëë � îðéë ðòç êè íí ÓÎ×ñÌçðð êèÎ îòé øêòð÷ íîð øïîòê÷ ïêð øêòí÷ ïîð øìòé÷ íèð øïëòð÷ ó

íïïð ïòí ìç ìè ÓÎ×ñÌïíðð ìçÎ íòé øèòî÷ íîð øïîòê÷ íîð øïîòê÷ ïîð øìòé÷ íèð øïëòð÷ ó

íïëð îòï îè çð ÞÎ ÌîÕðóîèÎ êòî øïíòé÷ êîë øîìòê÷ ïðð øíòç÷ îëð øçòè÷ êðë øîíòè÷ ìð øïòê÷

ìïèë òòò ìîîï ì ïëòì ïèð ÞÎ ÌìÕðóïëÎì éòð øïëòì÷ êîë øîìòê÷ ïðð øíòç÷ îëð øçòè÷ êðë øîíòè÷ ìð øïòê÷

ìíðï òòò ìíéï ì ïïòê ïèð ÞÎ ÌìÕðóïïÎê éòð øïëòì÷ êîë øîìòê÷ ïðð øíòç÷ îëð øçòè÷ êðë øîíòè÷ ìð øïòê÷

ëìëð òòò ëëëð è éòé íêð ÞÎ ÌèÕðóéÎé ïïòë øîëò÷ êîë øîìòê÷ ïêð øêòí÷ îëð øçòè÷ êðë øîíòè÷ êð øîòì÷
Î»­óº®»²ó¹

É»·¹¸¬
µ¹ ø´¾­÷

Ü·³»²­·±²­ æ ³³ ø·²½¸÷

Parameters description:
PNBR Nominal power of the braking resistor
RBR Braking resistor value
EBR Max surge energy which can be dissipated by the resistor

É¿®²·²¹
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4.2 Cooling fans
Szes 2040 ... 5550
No connection is required, the internal fans are power supplied by an internal circuit.

Sizes 6750 ... 82000
Power supply for these fans have to be provided as follow:
- 6750: 0.8A@115V/60Hz, 0.45A@230V / 50Hz
- 7900 ... 71320: 1.2A@115V/60Hz, 0.65A@230V / 50Hz
- 81600, 82000: 1.65A@115V/60Hz, 0.70A@230V / 50Hz

Ó

¢

Ëí

îÊí

ïÊí

ð

ïïë

îíð îíðÊßÝ º¿²­

Ü®·ª»

Figure 4.2.1: UL Type Fans Connections on 7900 ... 71320

Ó

¢

Ëí

îÊí

ïÊí

Ò±òî ïïëÊßÝ º¿²­
Ó

¢

Ü®·ª»

Figure 4.2.2: UL Type Fans Connections on 6750, 81600, 82000

Ëí

îÊí

ïÊí

îíðÊßÝ

Ëí

îÊí

ïÊí

ïïëÊßÝ

Ü®·ª» Ü®·ª»

øö÷

Figure 4.2.3: Example for External Connection

Note! An internal fuse (2.5A 250VAC slo-blo) for 7900 ... 71320  sizes is provided.
On 6750, 81600 and 82000 sizes the fuse must be mounted externally.

(*) only for sizes:
     6750, 81600, 82000
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4.3 Regulation Section

‘

ÔÛÜ Ý±´±® Ú«²½¬·±²

ÐÉÎ ¹®»»² ÔÛÜ ¬«®²­ ±² ©¸»² ¬¸» ª±´¬¿¹» õ ëÊ ·­ °®»­»²¬

ÎÍ ìèë §»´´±© ÔÛÜ ¬«®²­ ±² ©¸»² Í»®·¿´ ·²¬»®º¿½» ·­ ­«°°´·»¼

Ý±²²»½¬±® Ò±ò ±º °·²­ Ú«²½¬·±²

ÈÊ î Î»­»®ª»¼ øÚ¿²­ ½±²¬®±´÷

ÈÌ ïð ÕÙÞóï ¿²¼ñ±® ÕÙÞóÔÝÜóß µ»§°¿¼ ½±²²»½¬±®

ÈÛÒÝ ïð
ÛÈÐóÛÒÝóßÙÇ ±°¬·±²¿´ ¾±¿®¼ ½±²²»½¬·±²
øº±® »²½±¼»® º»»¼¾¿½µ÷

ÈÍ ç çó°±´» ÍËÞóÜ ½±²²»½¬±® ±º ÎÍìèë ­»®·¿´ ´·²»

ÈÕÛÇ ëõï ÏË×ÈóÐÎÙ µ»§ ½±²²»½¬·±²

ÈÐ ìð Î»­»®ª»¼ ø°±©»® ¾±¿®¼ ½±²²»½¬·±²÷

ÈÛÈÐ íì Î»­»®ª»¼ ø»¨°¿²­·±² ¾±¿®¼­ ½±²²»½¬·±²÷

ÈÜ ïð Î»­»®ª»¼ øÚÉ ¼±©²´±¿¼ ½±²²»½¬·±²÷

Ö«³°»® Ü»º¿«´¬ Ú«²½¬·±²

Ö«³°»® ¬± ¼·­½±²²»½¬ ðÊîì ø®»¹«´¿¬·±² ­»½¬·±²÷
º®±³ ¹®±«²¼ò

ÑÒ ã ðÊîì ½±²²»½¬»¼ ¬± ¹®±«²¼
ÑÚÚ ã ðÊîì ¼·­½±²²»½¬»¼ º®±³ ¹®±«²¼
Ö«³°»® ¬± ¼·­½±²²»½¬ ðÊ ø®»¹«´¿¬·±² ­»½¬·±²÷
º®±³ ¹®±«²¼ò
ÑÒ ã ðÊ ½±²²»½¬»¼ ¬± ¹®±«²¼
ÑÚÚ ã ðÊ ¼·­½±²²»½¬»¼ º®±³ ¹®±«²¼
Í»´»½¬·±² ±º ¬¸» ·²¬»®²¿´ñ»¨¬»®²¿´ ­«°°´§ ±º ¬¸»
ÎÍìèë ­»®·¿´ ·²¬»®º¿½»

ÑÒ ã Í»®·¿´ ·²¬»®º¿½» ­«°°´·»¼ º®±³ ¬¸»
®»¹«´¿¬·±² ­»½¬·±²

ÑÚÚ ã Í»®·¿´ ·²¬»®º¿½» ­«°°´·»¼ º®±³ »¨¬»®²¿´
­±«®½» ¿²¼ ¹¿´ª¿²·½ ·²­«´¿¬·±² º®±³ ¬¸»
®»¹«´¿¬·±² ½¿®¼

Ì»®³·²¿¬·²¹ ®»­·­¬±® º±® ¬¸» ­»®·¿´ ·²¬»®º¿½»
ÎÍìèëæ
ÑÚÚ ã Ò± ¬»®³·²¿¬·±² ®»­·­¬±®
ÑÒ ã Ì»®³·²¿¬·±² ®»­·­¬±® ×Ò

Í©·¬½¸ Ü»º¿«´¬ Í©·¬½¸ º«²½¬·±² ±º ÛÈÐóÛÒÝóßÙ§ ¾±¿®¼

Íóï ÑÚÚ
ÑÚÚ ã ØÌÔ ±«¬°«¬ ´±¹·½ »²½±¼»® ´»ª»´ øõîìÊ÷
ÑÒ ã ÌÌÔ ±«¬°«¬ ´±¹·½ »²½±¼»® ´»ª»´ øõëÊ÷

Íóî ÑÚÚ
ÑÚÚ ã ØÌÔ ±«¬°«¬ ´±¹·½ »²½±¼»® ´»ª»´ øõîìÊ÷
ÑÒ ã ÌÌÔ ±«¬°«¬ ´±¹·½ »²½±¼»® ´»ª»´ øõëÊ÷

Íï ÑÒ

Íí Íì

Íî

Íë Íê

ÑÒ

ÑÒ

ÑÒ
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Term. Designation Function
1 Digital Output 4-NO
2 Digital Output 4-COM Programmable digital relay output, default: [2] Drive OK  (max 1A 30Vdc/250Vac)
3 Digital Output 4-NC
4 Digital Input 8 Programmable digital input - Default: Fault Reset src
5 Digital Input 7 Programmable digital input - Default: Ext fault src
6 Digital Input 6 Programmable digital input - Default: Freq Sel 3 src
7 Digital Input 5 Programmable digital input - Default: Freq Sel 2 src
8 COM-IN Digital Inputs Supply reference for Digital inputs (max 6mA @ +24V)
9 + 24V OUT + 24 V potential voltage reference (max 300mA)
10 0 V 24 - GND Dig. Inputs 0 V 24 reference for Digital inputs
11 0 V 24 - GND Dig. Inputs 0 V 24 reference for Digital inputs
16 Digital Output 1 Programmable digital output - Default: [51] Contactor
17 Digital Output 2 Programmable digital output - Default: [32] Freq<thr1

Term. Designation Function
18 Digital Output 3 - NO
19 Digital Output 3 - COM Programmable digital relay output

Default: [54]Brake cont, (max 1A 30Vdc/250Vac)
20 Digital Output 3 - NC
21 GROUND REF Ground shield cable reference
22 Digital Input 1 Programmable digital input -  Default: Enable src
23 Digital Input 2 Programmable digital input-  Default: Run Fwd src
24 Digital Input 3 Programmable digital input -  Default: Run Rev src
25 Digital Input 4 Programmable digital input -  Default: Freq sel 1 src
26 Analog Output 1 Programmable analog output - Default: [0] Output freq, (±10V / max 5mA)
27 Analog Input 2 Programmable VOLTAGE analog input - Default: n.a. , (±10V / max 0,5mA)
28 Analog Input 3 Programmable CURRENT analog input - Default: n.a. , ( max 20mA)
29 +10V OUT + 10 V potential voltage reference, (max 10mA)
30 Analog Input 1 Programmable VOLTAGE analog input - Default: n.a. ,(±10V / max 0,5mA)
31 0 V 10 - GND 0 V 10 reference for analog inputs/outputs
32 -10V OUT - 10 V potential voltage reference, (max 10mA)
33 Analog Output 2 Programmable analog output - Default: [2] Output curr,(±10V / max 5mA)
34 COM Digital outputs Common reference for Digital outputs (open-collector)

n.a. = not assigned

+24Vdc voltage, which is used to externally supply the regulation card has to be stabilized and with a
maximum ±10% tolerance. The maximum absorption is 1A.
It is not suitable to power supply the regulation card only through a unique rectifier and capacitive filter.

ENC-EXP-AGy  card
The EXP-ENC-AGy card allows the connection of a digital encoder TTL (+5V) or HTL (+24V)
Default setting = HTL (+24V).

See chapter 8 - Encoder Interface - for further information.

Ý¿«¬·±²
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5 - Drive Keypad Operation
In this chapter the parameters management is described, by using the drive keypad.

5.1 Keypad
Changes made to parameter have immediate effect on drive operation, but are not automatically stored in
permanent memory. An explicit command is required to permanently store the parameters: "C.000 Save
parameters".

Ø¦ ß ÊÐ®¹ Î»ª Ú©¼

Ð®¹

Û

Ø¦ ß ÊÐ®¹ Î»ª Ú©¼

Ð®¹

Û

ÕÞÙóï ø­¬¿²¼¿®¼÷ ÕÞÙóÔÝÜóòò øÑ°¬·±²¿´÷

Ø¦ ß ÊÐ®¹ Î»ª Ú©¼

ÍÌßÎÌËÐ Íððð
Ó¿·²­ ª±´¬¿¹»

Ð¿®¿³»¬»® ²¿³»

Ó»²« Ð¿®¿³»¬»® ½±¼»

øÓ»²« õ ²«³¾»® º®±³ ððð ¬± ççç÷

Ó»²«æ

¼

Í

×

ãÜ×ÍÐÔßÇ

ãÍÌßÎÌËÐ

ã×ÒÌÛÎÚßÝÛ

Ú

Ð

ß

Ý

ãÚÎÛÏ ú ÎßÓÐÍ

ãÐßÎßÓÛÌÛÎ

ãßÐÐÔ×ÝßÌ×ÑÒ

ãÝÑÓÓßÒÜØ¦ ß ÊÐ®¹ Î»ª Ú©¼

Íòððð

Prg Scroll menù: Allows navigation thruogh the drive main menu (d.xxx, S.xxx, I.xxx, F.xxx, P.xxx, A.xxx and
C.xxx). Also used to exit the editing mode of a parameter without appling the changes.

E Enter key: Used to enter the editing mode of the selected parameter or to confirm the value.
UP key: Used to scroll up through parameters or to increase numeric values while in editing mode; it can

also be used to increase motorpotentiometer reference value, when F.000 Motorpot ref parameter
is displayed (F, FREQ RAMP menu).

DOWN key: Used to scroll down through parameters or to decrease numeric values while in editing mode; it can
also be used to decrease motorpotentiometer reference values, when F.000 Motorpot ref parameter
is displayed (F, FREQ RAMP menu).

I Start key: Used to START the drive via keypad; requirements:
+24V between 22 & 8 terminals (Enable)
+24 V between 23 & 8 terminals (Run Fwd) or + 24 V between 24 & 8 terminals (Run Rev)
P.000 Cmd source sel = [1] CtlWrd & kpd parameter setting

O Stop key: Used to STOP the drive via keypad;

Keypad LED’s meaning:
PRG (Yellow Led): flashes if the parameters have not been permanently saved to memory.
REV (Green Led): reverse running (*)
Fwd (Green Led): forward running (*)
Hz, A, V(Red Leds): Indicates the unit of measurement of the parameter currently displayed (**).

 Note: (*) Green LEDs blinking denote the action of the motor stall prevention.
(**) Red LEDs blinking denote an active alarm condition.

Ý¿«¬·±²
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5.2 Language selection

Nota! Available on optional keypad KBG-LCD-... only.

1 - Switch-on the drive

2 - Press the Prg key for about 5 sec., the display will show: Ü®ª ðíòðíòððòðð

Õ»§°¿¼ Êíòððð

3 - Press the   the display will show: Ô¿²¹«¿¹»æ

Û²¹´·­¸

4 - To select a new language, press or
5 - Press the E key to confirm.

5.3 Moving through the drive main menu
Soon after, the keypad display will show d.000 Output frequency parameter of DISPLAY menu.

Ü×ÍÐÔßÇ ¼ððð

ó ó ó ó ó ó ó ó ó ó ó ó ó ó

Ñ«¬°«¬ º®»¯«»²½§

ðòð Ø¦

ÍÌßÎÌËÐ Íððð

ó ó ó ó ó ó ó ó ó ó ó ó ó ó

×ÒÌÛÎÚßÝÛ ×ððð

ó ó ó ó ó ó ó ó ó ó ó ó ó ó

ÚÎÛÏ ú ÎßÓÐ Úððð

ó ó ó ó ó ó ó ó ó ó ó ó ó ó

ÐßÎßÓÛÌÛÎ Ðððð

ó ó ó ó ó ó ó ó ó ó ó ó ó ó

ßÐÐÔ×ÝßÌ×ÑÒ ßððð

ó ó ó ó ó ó ó ó ó ó ó ó ó ó

ÝÑÓÓßÒÜ Ýððð

ó ó ó ó ó ó ó ó ó ó ó ó ó ó

Ð®¹

Ð®¹

Ð®¹

Ð®¹

Ð®¹

Ð®¹

Ð®¹

Ð®¹

Ð®¹

Ð®¹

Ð®¹

Ð®¹

Ð®¹

Ð®¹

Ð®¹

Ð®¹

¼òððð

Íòððð

×òððð

Úòððð

Ðòððð

ßòððð

Ýòððð

ÕÞÙóï ø­¬¿²¼¿®¼÷ ÕÞÙóÔÝÜóòò øÑ°¬·±²¿´÷

Ó»²« ±º ®»¿¼ó±²´§ °¿®¿³»¬»®­ ø¼·­°´¿§÷

Ó»²« ±º ·²°«¬ñ±«¬°«¬ ¼®·ª» ­»¬¬·²¹­
ø¼·¹·¬¿´ñ¿²¿´±¹÷

Ó»²« ±º ³«´¬· º®»¯«»²½·»­ ¿²¼ ®¿³°­ ­»¬¬·²¹­

Ó»²« ±º ®»¿¼ñ©®·¬» ¼®·ª» °¿®¿³»¬»®­

Ó»²« ±º Ð×Ü º«²½¬·±² ­»¬¬·²¹­

Ó»²« ±º ½±²¬®±´ó¬§°» °¿®¿³»¬»®­
øÍ¿ª»ô Ô±¿¼ ¼»º¿«´¬ô »¬½ò÷

Ó»²« ±º ¾¿­·½ ¼®·ª» ­¬¿®¬ «° °¿®¿³»¬»®­

ðòðð
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5.4 Scrolling through the drive parameters
STARTUP menu example:

ÍÌßÎÌËÐ Íððð

ó ó ó ó ó ó ó ó ó ó ó ó ó ó

ÍÌßÎÌËÐ Íððï

ó ó ó ó ó ó ó ó ó ó ó ó ó ó

ÍÌßÎÌËÐ Íïðð

ó ó ó ó ó ó ó ó ó ó ó ó ó ó

ÍÌßÎÌËÐ Íçðï

ó ó ó ó ó ó ó ó ó ó ó ó ó ó

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

ÕÞÙóï ø­¬¿²¼¿®¼÷ ÕÞÙóÔÝÜóòò øÑ°¬·±²¿´÷

Íòððð

Íòððï

Íòïðð

Íòçðï

5.5 Parameters modification
Example: how to change a frequency reference (STARTUP menù ).

Û

Ü»½®»¿­»

×²½®»¿­»

Û

Ì± ½±²º·®³

²»© ­»¬¬·²¹

ÍÌßÎÌËÐ Íîðð

Ú®»¯«»²½§ ®»º ð Û
Ú®»¯«»²½§ ®»º ð

ðòð Ø¦

Ü»½®»¿­»

Ú®»¯«»²½§ ®»º ð

ó îðð Ø¦

Ú®»¯«»²½§ ®»º ð

ïðòð Ø¦

×²½®»¿­»

Û

Ì± ½±²º·®³

²»© ­»¬¬·²¹

ÕÞÙóï ø­¬¿²¼¿®¼÷ ÕÞÙóÔÝÜóòò øÑ°¬·±²¿´÷

Íòîðð

ïðòð

ðòð

óîððòð

Note! Same procedure is also valid to Enable/Disable a function (ex.: S.301 Auto boost en) or program the drive I/
Os (i.e.: I.100 Dig output 1 cfg, etc. …).
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6 - Commissioning suggestions
Before changing the parameter settings make sure that the starting values are default values.
Change the parameters one at the time; if the change on any parameter is not effective, restore the param-
eter initial value before changing another one.

• In order to avoid problems linked to running comfort, it is advisable to perform a preliminary control of the motor
parameters.

Check in the STARTUP menu that the value set in the following parameters corresponds to the motor nameplate data:
S.100 Base voltage Inverter maximum output voltage (Vrms).
S.101 Base frequency Motor base frequency (Hz).
S.150 Motor rated curr Motor rated current (Arms).
S.151 Motor pole pairs Number of motor polepairs.
S.152 Motor power fact (cos phi) Motor input power factor with rated current and voltage.

• In order to avoid too high settings of the acceleration and deceleration values (jerk), make sure that the slowing-down
distances correspond to those listed in the table:

Suggested slowing-down distances

Ð´¿²¬ ®¿¬»¼ ­°»»¼ ø³ñ­÷ ðòè ïòð ïòî ïòì ïòê ïòè î
Í«¹¹»­¬»¼ ­´±©·²¹ó¼±©² ¼·­¬¿²½» ø³³÷ ïððð ïíðð ïéðð îððð îíðð îêðð íððð

¬¿¾ ðêðó¹

Such distances grant a high running comfort with the factory set jerk values.

• The default speed levels can be selected on the terminals 25, 7 and 6.  It is advisable to use the frequencies as
follows:

S.200 Frequency ref 0 Slow speed: it is the floor reaching speed (frequency)
S.201 Frequency ref 1 High speed: it is the rated speed (frequency) required by the motor for that specific

plant.

Other speeds (maintenance, rephasing procedure etc.) can be selected as per table 7.2.

• In the open loop plants (without encoder), the boost can be increased if the lift car tends to rotate in the opposite
direction during the starting phase or if it can not start in spite the running speed has been set (S.300 Manual boost,
default = 3). The boost should be gradually increased by 1% at the time. Too high values cause the intervention of the
current limit alarm.

ß¬¬»²¬·±²
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7 - Default lift configuration
Lift commands are part of a dedicated control word. Each command is assigned to a physical digital input terminal. All the
main commands are given from the DI on the standard regulation board (see table 7.1).
Similarly, lift digital outputs are configured to perform the most common functions needed to realize a standard application,
such as run and brake contactor control logic.
In AGy -L drives, commands are always coming from Lift Control Word. It is possible to issue the Run Fwd or Run Rev
commands from keypad, in order to simplify the startup procedure.
Frequency references are coming from the multi-speed selector, which is the required setting for most applications.
However, it is possible to use other sources for the frequency reference, such as analog inputs or Motopotentiometer.
Ramps are initialized to a standard set of jerks and acceleration/deceleration that should meet the requirements of most
low speed applications. It is possible, though not recommended, to disable the S-shape and use linear profiles (F.250 = 0).
In that case the jerk parameters will have no effect.

7.1 Command Logic
In the standard version, drive commands may come from several different sources (keypad, terminals, serial line etc.).
In the Lift version the parameter defining the source of the commands can only assume the following values:
P.000 Sel comandi src = “[0]CtrlWordOnly”

Command assignment

Í»¬¬·²¹ Ì»®³·²¿´

Û²¿¾´» ­®½ ×òððð ÅîÃ Ü× ï îî ÅðÃ Ú¿´­» ïðð

ÅïÃ Ì®«»

ÅîÃ Ü× ï

ÅíÃ Ü× î

ÅìÃ Ü× í

ÅëÃ Ü× ì

ÅêÃ Ü× ë

ÅéÃ Ü× ê

ÅèÃ Ü× é

ÅçÃ Ü× è

ÅïðÃ Ü× Û¨° ï

ÅïïÃ Ü× Û¨° î

ÅïîÃ Ü× Û¨° í

ÅïíÃ Ü× Û¨° ì

ÅïìÃ ßÒÜ ï

ÅïëÃ ßÒÜ î

ÅïêÃ ßÒÜ í

ÅïéÃ ÑÎ ï

ÅïèÃ ÑÎ î

ÅïçÃ ÑÎ í

ÅîðÃ ÒÑÌ ï

ÅîïÃ ÒÑÌ î

ÅîîÃ ÒÑÌ í

ÅîíÃ ÒÑÌ ì

ÅîìÃ Ú®¯Í»´ ³¿¬½¸

ÅîëÃ Í¸±®¬ Ú´±±® º´¹

Î«² Ú©¼ ­®½ ×òððï ÅíÃ Ü× î îí Í»» ´·­¬ ±º ×òððð ïðï

Î«² Î»ª ­®½ ×òððî ÅìÃ Ü× í îì Í»» ´·­¬ ±º ×òððð ïðî

Ú®»¯ Í»´ ï ­®½ ×òððí ÅëÃ Ü× ì îë Í»» ´·­¬ ±º ×òððð ïðí

Ú®»¯ Í»´ î ­®½ ×òððì ÅêÃ Ü× ë é Í»» ´·­¬ ±º ×òððð ïðì

Ú®»¯ Í»´ í ­®½ ×òððë ÅéÃ Ü× ê ê Í»» ´·­¬ ±º ×òððð ïðë

Ú®»¯ Í»´ ì ­®½ ×òððê ÅðÃ Ú¿´­» Í»» ´·­¬ ±º ×òððð ïðê

Î¿³° Í»´ ï ­®½ ×òððé ÅîëÃ Í¸±®¬ Ú´±±® Ú´¹ Í»» ´·­¬ ±º ×òððð ïðé

Î¿³° Í»´ î ­®½ ×òððè ÅðÃ Ú¿´­» Í»» ´·­¬ ±º ×òððð ïðè

Û¨¬ º¿«´¬ ­®½ ×òððç ÅèÃ Ü× é ë Í»» ´·­¬ ±º ×òððð ïðç

ß´¿®³ Î»­»¬ ×òðïð ÅçÃ Ü× è ì Í»» ´·­¬ ±º ×òððð ïïð

Þ¿µ °©® ¿½¬ ­®½ ×òðïï ÅðÃ Ú¿´­» Í»» ´·­¬ ±º ×òððð ïïï

Ú±®½»¼ ­¬±° ­®½ ×òðïî ÅðÃ Ú¿´­» Í»» ´·­¬ ±º ×òððð ïèë

¬¿¾ ðïð¹

×ÐßÜ®·ª» ½±³³¿²¼ Í±«®½» °¿®¿³»¬»®
Ü»¿º«´¬ ­»¬¬·²¹

Ð±­­·¾´» ­»¬¬·²¹

Table 7.1 – Command assignment
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Each command may come from any of the drive digital input terminals (either standard or expanded), or can be a logical
combination of terminal inputs, obtained by using the drive internal programmable area
It is anyway possible to assign commands different from the default ones:
For example, if we want the Enable command to come from the digital input 3 of the drive (terminal 24 on the regulation
board), we have to set parameter I.000 Enable src to the value “[4] DI 3”.

Note: If the source of a command is specified as an expanded DI, and the I/O expansion board is not mounted, the
command will always be inactive (FALSE).

A brief description of each command follows.

Enable src The Enable command must always be present, in order to activate the inverter output bridge. If the
Enable input is not present, or the Enable signal is removed at any time during the Lift sequence, the
output stage of the drive is disabled, and the Run contactor is open, regardless of the status of all the
other inputs.

Run Fwd src (Upward command)
Closing the input 23, the upward Lift sequence is started (see Figure 7.1).

Run Rev src (Downward command)
Closing the input 24, the downward Lift sequence is started (see Figure 7.1).

Note: The direction of the motion can also be reversed by setting a negative frequency reference. With a negative
frequency reference, the Run Fwd src command will cause a downward motion, while a Run Rev src
command will cause the cabin to move upward.

Note: The lifting sequence will not start if both Run Fwd src and Run Rev src commands are activated at the
same time.

Freq Sel 1 ... 4 src (Selection of the speed reference)
The binary code defined by the status of these signals selects the frequency reference (speed) for
the ramp generator (see Fig.7.2), according to the following table:

Ú®»¯ Í»´ ì Ú®»¯ Í»´ í Ú®»¯ Í»´ î Ú®»¯ Í»´ ï

Ì»®³·²¿´ ÈÈ
Ì»®³·²¿´

ê

Ì»®³·²¿´

é
Ì»®³·²¿´ îë

ð ð ð ð ð Íòîðð Ú®»¯«»²½§ ®»º ð

ð ð ð ï ï Íòîðï Ú®»¯«»²½§ ®»º ï

ð ð ï ð î Íòîðî Ú®»¯«»²½§ ®»º î

ð ð ï ï í Íòîðí Ú®»¯«»²½§ ®»º í

ð ï ð ð ì Íòîðì Ú®»¯«»²½§ ®»º ì

ð ï ð ï ë Íòîðë Ú®»¯«»²½§ ®»º ë

ð ï ï ð ê Íòîðê Ú®»¯«»²½§ ®»º ê

ð ï ï ï é Íòîðé Ú®»¯«»²½§ ®»º é

ï ð ð ð è Úòïðè Ú®»¯«»²½§ ®»º è

ï ð ð ï ç Úòïðç Ú®»¯«»²½§ ®»º ç

ï ð ï ð ïð Úòïïð Ú®»¯«»²½§ ®»º ïð

ï ð ï ï ïï Úòïïï Ú®»¯«»²½§ ®»º ïï

ï ï ð ð ïî Úòïïî Ú®»¯«»²½§ ®»º ïî

ï ï ð ï ïí Úòïïí Ú®»¯«»²½§ ®»º ïí

ï ï ï ð ïì Úòïïì Ú®»¯«»²½§ ®»º ïì

Úòïïë Ú®»¯«»²½§ ®»º ïë

øÛ³»®¹»²½§ ®«² º®»¯÷

¬¿¾ ðîðó¹

Ý±¼»

ß½¬·ª» º®»¯«»²½§

®»º»®»²½»

ï ï ï ï ïë

Table 7.2 – Multi-frequencies selection

Note: The last multi-frequency has also a special meaning when using the backup power supply. If the drive is
being fed by the backup power supply, the frequency reference is clamped to the value defined by the
parameter F.115.
If the backup power supply is not used, F.115 can be used as one of the multi-frequencies and is selected by
setting to TRUE all the selectors (Freq Sel 1 to Freq Sel 4).
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Ramp Sel 1 ... 2 The binary code defined by the status of these signals selects the set of parameters for ramp profile
(jerks, acceleration and deceleration). By default, the first ramp selector is commanded by the
ShortFloorFl (see chapter 7.3), while the second ramp selector is fixed to FALSE. Therefore, the
first ramp set is normally active, and the drive will automatically switch to the second ramp set whenever
a short floor is detected (see Fig.7.5).

External fault Activation of this command, will cause the drive to trip with an external fault alarm. If the alarm occurs
while a lift sequence is in process, the sequence is immediately aborted and the Run contactor is
open. In order to restore drive operation, an explicit Alarm Reset command is needed.

Fault reset src (Alarm reset) Activation of this command will restore drive operation after a trip.

Bak pwr act src This command tells to the drive that a backup power supply is being used. See chapter 9 for a
detailed description.

In order to simplify the drive startup, it is possible to issue Run Fwd src or Run Rev src commands from the “I-O” keys of
the drive keypad.

Typical example:

The user wants to execute tuning of the motor resistance, but does not want to issue the start sequence from the external
PLC. In this case, it is possible to program the drive as follows:

- Set parameter P.000 Cmd source sel = “[1] CtlWrd & kpd”
- Set parameter  I.000 Enable src = “[1] True”
- Set parameter  I.001 RunFwd src = “[1] True”
- Issue the command for tuning, by setting C.100 Measure stator R = [1]; the drive keypad will show the message

“tune”.
- Press the “I” key; the keypad will show the message “run”, meaning that the tuning procedure is in progress. Wait until

the procedure ends, and the keypad will show the message “done”.

Nota: The motor output contacts  must be closed during the tuning procedure, in order to allow current to flow into
the motor. Either hard-wire the RUN contactor closed during tuning procedure, or connect the dedicated
output of the drive to the RUN contactor.

- Once the tuning procedure is finished, restore the original settings for the parameters above, following the order:

I.001 Run Fwd src = “[3] DI 2”
I.000 Enable src = “[2] DI 1”
P.000 Cmd source sel = “[0] CtrlWordOnly”
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ïð

ïï

Ü× ïîî

Ü× î

Ü× í

Ü× ì

Ü× ë

Ü× ê

Ü× é

Ü× è

õîìÊ¼½

ðÊîì

îí

îì

îë

é

ê

ë

ì

ç

ÕïÓÕîÓÕíÓ

Û²¿¾´»
Í¿º»¬§ ½±²¬¿½¬­

Î«² Ú©¼ ­®½

Î«² Î»ª ­®½

Ú®»¯ Í»´ ï ­®½

Ú®»¯ Í»´ î ­®½

Û¨¬ Ú¿«´¬ ­®½

Ú¿«´¬ ®»­»¬ ­®½

Î»¹«´¿¬·±² Þ±¿®¼

ÜÑ ï

ÜÑ î

ÝÑÓóÜÑ

ïê

ïé

íì

ÝÑÓóÜ×è

ï

í

î

ïè

îð

ïç

ÜÑ ì

ÒÑ

ÒÝ

ÜÑ í

ÒÑ

ÒÝ

Ñ«¬°«¬ ½±²¬¿½¬±®

Ú®»¯ ä Ì¸®ï

ðÊîì

Ü®·ª» ÑÕ

Þ®¿µ» ½±²¬

Ð±©»® Þ±¿®¼

Ý

Ü

ÞÎï

ËïñÔï

ÉïñÔí

ÊïñÔî

ÕïÓ

ÐÛï

í Ð¸
ßÝ

³¿·²­

ËîñÌï

ÉîñÌí

ÊîñÌî

ÐÛî

ÕîÓ ÕíÓ

ÔïÚï

í Ð¸
Ó±¬±®

Þ®¿µ»

õëÊ øº±® ÌÌÔ »²½±¼»®­ ±²´§÷

Ü·¹·¬¿´
Û²½±¼»®

Ì± ®»¹«´¿¬·±² ¾±¿®¼
Ì»®³ò ç ¿²¼ ïð
øõîìÊô ðÊîì÷

øº±® ØÌÔ »²½±¼»®­ ±²´§÷

ßõ

ßó

Þõ

Þó

Ê½½

ÙÒÜ

íë

íê

ïî

ïí

ïì

ïë

ÛÈÐóÛÒÝóßÙ§

ÛÓ

ÛÓ

ÓÉîîËòòò
ë

îëð

Ý

Ü

ÕÞ

ì
í
î
ï

ÛÈÌ õîìÊ

Û²¿¾´»

ÕÞ

øö÷

øö÷ Í¬¿²¼¿®¼ ã Ú®»¯ Í»´ í ­®½
Û³»®¹»²½§ Ñ°»®¿¬·±² ã Þ¿µ
°©® ¿½¬ ­®½ ø­»» Ý¸¿°¬»® ç÷

Þ®¿µ·²¹ ®»­·­¬±®

Û³»®¹»²½§ Ó±¼«´» ø±°¬·±²¿´÷

õ

ÕíÓÕîÓ

ó

ÚÎ

Þ®¿µ» ½±²¬

ÚÎøÎ÷ÔðîÔðï

ïð

ïï

Ü× é

Ü× è

õîìÊ¼½

ðÊîì

ë

ì

ç

Û¨¬ º¿«´¬ ­®½

Ú¿«´¬ ®»­»¬ ­®½

ÝÑÓóÜ×è

ÛÈÌ õîìÊ¼½

ÛÈÌ ðÊ
øöö÷

øöö÷ Î»³±ª» Ö«³°»®

Ü·¹·¬¿´ ·²°«¬ ½±²²»½¬·±² ©·¬¸ »¨¬»®²¿´ ­«°°´§

ÛÈÌ ðÊ

ÕÞ

Fig.7.1 – Lift standard wiring and connection of Emergency Module MW22U (optional)
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7.2 Lift Sequence
Timing diagrams of the lift sequence are reported in Fig. 7.2 and Fig. 7.3.

×òððð Û²¿¾´» ­®½

×òððï Î«² Ú©¼
­®½
ÈÑÎ
×òððî Î«² Î»ª
­®½

×òððí òòò ×òððê
Ú®»¯ Í»´ ïòòòì
­®½

ï ð

¼òððé Ñ«¬°«¬
­°»»¼
øÓ±¬±® ­°»»¼÷

¼òððî Ñ«¬°«¬
½«®®»²¬
ø×²ª»®¬»®÷

ÅëïÃ Ý±²¬¿½¬±®
øö÷

ÅìëÃ

øÓ±¬±®÷

ÜÝ ¾®¿µ·²¹
øö÷

ÅëëÃ Ô·º¬ ­¬¿®¬ øö÷

øö÷æ Í»» éòîòï

ï î í ì ë ê é

ÅëìÃ Þ®¿µ» ½±²¬
øö÷

Fig. 7.2 – Standard lift sequence

1. S.250 Cont close delay (Default : 0,20)
2. S.251 Magnet time (Default : 1)
3. S.252 Brake open delay (Default : 0,20)
4. S.253 Smooth start dly (Default : 0)
5. S.254 DCBrake stp time (Default : 1)
6. S.255 Brake close dly (Default : 0,20)
7. S.256 Cont open delay (Default : 0,20)

Note: Lift sequence will not start if there is no current flowing on any of the motor windings during the initial
injection of DC-current. The minimum amount of current necessary to release the mechanical brake and
initiate the lift sequence is defined by A.087 Current pres thr. By setting the parameter to “0”, current check
is disabled, and the lift sequence will start even if the motor is disconnected from the drive.
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ï ð

ß½½»´»®¿¬·±²

ë ê é

¿

¾

¾

¿

Ðòììð Ú®»¯ Ì¸®ï

Íòîðï Ú®»¯ Î»ºïøÚòïðï÷

ÍòîððÚ®»¯ Î»ºð øÚòïðð÷

Ü»½»´»®¿¬·±² øöö÷

Ö»®µ ¼»½ ·²· øöö÷
Ö»®µ ¼»½ »²¼ øöö÷ Ö»®µ ¼»½ »²¼ øöö÷

Ö»®µ ¼»½ ·²· øöö÷
Ü»½»´»®¿¬·±² øöö÷

×òððð Û²¿¾´» ­®½

×òððí òòò ×òððê
Ú®»¯ Í»´ ïòòòì
­®½

ÅëïÃ Ý±²¬¿½¬±®
øö÷

ÅìëÃ ÜÝó¾®¿µ·²¹

øÓ±¬±®÷
øö÷

ÅëëÃ Ô·º¬ ­¬¿®¬ øö÷

øö÷æ Í»» éòîòï
øöö÷ Íòîíð òòò Íòîìë

ÅëìÃ Þ®¿µ» ½±²¬
øö÷

×òððï Î«² Ú©¼
­®½
ÈÑÎ
×òððî Î«² Î»ª
­®½

¼òððé Ñ«¬°«¬
­°»»¼
øÓ±¬±® ­°»»¼÷

Fig. 7.3 – Detailed stopping sequence

a) S.260 Lift Stop Mode = [0] DC brake at stop (Default)
b) S.260 Lift Stop Mode = [1] Normal stop

7.2.1 Lift-dedicated digital output functions
Several specific functions can be programmed on the drive digital outputs, in order to check the correctness of the lift
sequence and to improve the interaction with the external sequencer. Here follows a list of the functions that can be useful
in lift applications.

DO Programming code Function description

[0] Drive ready TRUE when the drive is ready to accept a valid RUN command. Meaning that the drive is
not in alarm, the dc-link pre-charge is completed and the safe-start interlock logic is
cleared.

[1] Alarm state TRUE when the drive is in alarm status. Alarm reset is needed to restore operation
[2] Not in alarm TRUE when the drive is not in Alarm status.
[3] Motor run TRUE when the inverter output bridge is enabled and operating.
[4] Motor stop TRUE when the inverter output bridge is not operating (all six switches are open).
[5] Rev rotation TRUE when the motor is rotating counter-clockwise.
[31] Freq > thr1 TRUE when the motor speed (measured or estimated) is above the threshold defined by

parameters P.440 and P.441.
[32] Freq < thr1 TRUE when the motor speed (measured or estimated) is below the threshold defined by

parameters P.440 and P.441. This function is normally used to detect zero speed (see
sequence in Fig.7.2). This signal is available as default on terminal 17, Digital output 2.

[45] DC braking TRUE when DC injection is in progress.
[51] Contactor TRUE when the Run contactor has to be closed, either for upward or downward motion.
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This signal is available as default on terminal 16, Digital output 1.
[52] Contactor UP TRUE when the Run contactor for upward motion has to be closed.
[53] Contactor DOWN TRUE when the Run contactor for downward motion has to be closed.
[54] Brake cont TRUE when the mechanical brake has to be released.
[55] Lift start TRUE when the inverter output bridge is operating and no DC injection is being operated.

7.2.2 Speed indication
At power-on the drive keypad shows the speed of the lift car (parameter d.007), expressed in mm/s. Likewise, all the
variables related to the speed of the motor (d.008, d.302) are expressed in mm/s. The conversion between electrical Hz
and car speed is automatically performed by the drive, as explained in the following chapter. The conversion ratio can also
be overwritten by the user, by setting parameter P.600.
The parameter to be shown at power-on can be configured by setting the parameter P.580.

7.3 Ramp Function
Four independent jerks are available for each profile, together with linear acceleration and deceleration times. All profile
parameters are expressed in terms of car linear quantities. The equivalence between car speed v(m/s) and inverter output
frequency f(Hz) is automatically performed by the drive, based on the value of the following parameters:

- fb: S.101 Base frequency (Hz)
- vN: S.180 Car max speed (m/s)

The ramp profile is shown in Fig.6. Profile number 1 has been used as an example, but the same applies to all the four
available profiles.  The increase or decrease of the jerk values causes the increase or decrease of the running comfort.
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Fig.7.4  – Lift ramp profile

7.3.1 Space calculation and acceleration / deceleration ramps settings
The space covered by the lift car during acceleration and deceleration ramps can be calculated off-line by the drive, by
executing the command: C.060 Calculate space . The results of the calculation can be monitored into the parameters:

d.500 Lift space space covered by the lift car (expressed in meters) when accelerating from zero to the
maximum speed (defined by S.180) and then immediately decelerating back to zero(one
floor travel)

d.501 Lift accel space space covered by the lift car (expressed in meters) when accelerating from zero to the
maximum speed (defined by S.180).

d.502 Lift decel space pace covered by the lift car (expressed in meters) when decelerating from the maximum
speed (defined by S.180) to zero.

Knowing the space needed to accelerate and decelerate the lift car with the ramp set in use, is useful to determine whether
the ramps are compatible with the position of the floor sensors before actually starting the drive. For example, if the
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deceleration ramp is too slow, as compared to the re-aligning distance, the lift car could stop after the floor level.
If acceleration and/or deceleration ramps are too fast, the drive may reach the output current limit. In this case, the drive
will automatically clamp the current to a safe value, with a resulting loss of output torque. If the drive remains in limit
condition for the time specified by the parameter  P.181 - Clamp alm HldOff (default setting is 1 second), an alarm will be
issued ("LF - Limiter fault") and the lift sequence will be aborted. It is strongly recommended not to operate the drive in
current limit, since the desired speed profile cannot be achieved in that case, resulting in undesired oscillations. If the drive
reaches the current limit during the acceleration or deceleration phases, it is advised to slow down the ramps, until the limit
condition is avoided.

7.3.2 Short Floor Function
Sometimes, the space between adjacent floors is not constant, and there is one floor that may be nearer to the next one.
That situation is normally referred as “Short Floor”. It could happen that due to the reduced distance, the lift is required to
decelerate to the leveling speed, when the acceleration ramp to normal speed is still in progress. This will lengthen the
approaching phase, unless countermeasures are taken.

The drive is able to detect a Short Floor, by looking at the sequence.
The flag "ShortFloorFl" is set if the deceleration command is given during the acceleration phase.

I.007 Ramp sel 1 src = “[25] ShortFloorFl”
The flag is reset when the stop command is given, or when the sequence is aborted.
"ShortFloorFl" is default used to control the short floor, using the second set of ramps.
The regulation of the parameters from S.240 to S. 245 allows to define the area to be covered before reaching the floor. In
case of short floor, if the lift overcomes the floor it means that the lift speed was too high and it is therefore necessary to
increase the jerk values (parameters S.242, S.243, S.244). If the plant works for a too long time with a low speed before
reaching the floor, the jerk values have to be decreased (parameters S.242, S.243, S.244).
A typical short floor sequence is reported in Fig. 7.5 .
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Fig. 7.5 – Short floor sequence

Ramp references: 1 S.240 Jerk acc ini 2 4 S.243 Jerk dec ini 2
2 S.241 Acceleration 2 5 S.244 Deceleration 2
3 S.242 Jerk acc end 2 6 S.245 Jerk dec end 2
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7.4 Startup Menu
 Lift version has parameters that are organized with access levels, as follows:
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The access level is set by the parameter P.998 Param access lev.

Note! .When using E@syDrives configurator, all parameters are accessible, regardless of what is specified by
parameter P.998.

In order to make drive installation easy, all the parameters needed for standard setup are gathered in the STARTUP menu.
This menu consists of links to parameters present in different drive menus. Therefore, making a change to any of the
parameters in Startup, is equivalent to make the same change to the linked parameter in another menu.
The list of parameters in Startup menu of the lift version follows:

Note! (*) = Size dependent
(ALIAS):  On STARTUP menu only. Parameter code of same parameter on other menu .

Menu S  - Startup

Code Display (Description) Def. Min. Max

S.000 Mains voltage (linked to P.020) 380 230 480
Nominal voltage (Vrms) of the AC input mains.

S.001 Mains frequency (linked to P.021) 50 50  60
Nominal frequency (Hz) of the AC input mains.

S.100 Base voltage (linked to P.061) 380 50  528
Maximum inverter output voltage (Vrms). It should be set to motor rated voltage, as shown on the nameplate.

S.101 Base frequency (linked to P.062) 50 25  500
Motor base frequency (Hz). It is the frequency at which the output voltage reaches the motor rated (data on motor nameplate).

S.150 Motor rated curr (linked to P.040) (*) (*)  (*)
Motor rated current (Arms). It should be set according to motor nameplate.

S.151 Motor pole pairs (linked to P.041) 2 1  60
Number of pole pairs of the motor (data on motor nameplate).

S.152 Motor power fact (linked to P.042) (*) (*)  (*)
Motor input power factor at rated current and rated voltage. It should be set according to nameplate.

S.153 Motor stator R (linked to P.043) (*) (*)  (*)
Equivalent resistance of the motor stator windings (Ohm). This value is important for correct operation of the automatic boost, and
slip compensation functions. It should be set to half of the resistance measured between two of the motor input terminals, with the
third terminal open. If unknown, it can be automatically measured by the autotuning command (see S.170).

S.170 Measure stator R (linked to C.100) 0.50 0.01 5.00
The execution of this command allows the user to measure the equivalent stator resistance of the motor in use. After the
command is issued, it is necessary to initiate a standard run sequence, by giving enable and start commands. The inverter
will close the run contactor, but will not release the brake, allowing for current to flow in the windings. After the procedure is
successfully completed, the value of S.153 is automatically updated.
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S.180 Car max speed (linked to  A.090) 0.50 0.01  5.00
Speed of the lift car (m/s) when the inverter outputs the rated frequency.

S.200 Frequency ref 0 (linked to F.100) 10.0 -F.020 F.020
See description of S.207.

S.201 Frequency ref 1 (linked to F.101) 50.0 -F.020 F.020
See description of S.207.

S.202 Frequency ref 2 (linked to F.102)

S.203 Frequency ref 3 (linked to F.103)

S.204 Frequency ref 4 (linked to  F.104)

S.205 Frequency ref 5 (linked to F.105)

S.206 Frequency ref 6 (linked to F.106)

S.207 Frequency ref 7 (linked to F.107) 0.0 -F.020 F.020
Frequency references (Hz) of the inverter. The selection of any of the above references is performed by the dedicated
selectors (Freq Sel 0 to 4). Although only 8 references are present in the startup menu, it is possible to use up to 16 different
references, available in the menu F.

S.220 Smooth start frq (linked to F.116) 2.0 -F.020 F.020
Frequency reference (Hz) used during the smooth start procedure.

S.225 Ramp factor 1 (linked to A.091) 1.00 0.01  2.50
Ramp accel/decel and jerks are defined by the parameters described below. However, for an easy setting, it is possible to
use a common extension factor to speed-up or slow down the ramps. For example, if S.225 is set to 0.5, all the parameters
related to the sets 1 and 3 of ramps (accels, decels and jerks) are halved, resulting in slower ramps.

S.226 Ramp factor 2 (linked to A.092) 1.00 0.01 2.50
Same as S.225, but it applies to the ramp sets 2 and 4.

S.230 Jerk acc ini 1 (linked to F.251) 0.50 0.01  10.00
Jerk (m/s3) applied at the beginning of an acceleration with ramp set 1 (Ramp set 1 is the one used by default, during normal
operation).

S.231 Acceleration 1 (linked to F.201) 0.60 0.01  5.00
Linear acceleration (m/s2) with ramp set 1.

S.232 Jerk acc end 1 (linked to F.252) 1.40  0.01  10.00
Jerk (m/s3) applied at the end of an acceleration with ramp set 1.

S.233 Jerk dec ini 1 (linked to F.253) 1.40 0.01  10.00
Jerk (m/s3) applied at the beginning of a deceleration with ramp set 1.

S.234 Deceleration 1 (linked to F.202) 0.60 0.01  5.00
Linear deceleration (m/s2) with ramp set 1.

S.235 Jerk dec end 1 (linked to F.254) 1.00 0.01  10.00
Jerk (m/s3) applied at the beginning of a deceleration with ramp set 1.

S.240 Jerk acc ini 2 (linked to F.255) 0.50 0.01  10.00
Jerk (m/s3) applied at the beginning of an acceleration with ramp set 2 (Ramp set 2 is the one used by default when a short
floor is detected).

Code Display (Description) Def. Min. Max
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S.241 Acceleration 2 (linked to F.203) 0.60 0.01  5.00
Linear acceleration (m/s2) with ramp set 2.

S.242 Jerk acc end 2 (linked to F.256) 1.40 0.01  10.00
Jerk (m/s3) applied at the beginning of a deceleration with ramp set 2.

S.243 Jerk dec ini 2 (linked to F.257) 1.40 0.01  10.00
Jerk (m/s3) applied at the beginning of a deceleration with ramp set 2.

S.244 Deceleration 2 (linked to F.204) 0.60 0.01  5.00
Linear deceleration (m/s2) with ramp set 2.

S.245 Jerk dec end 2 (linked to F.258) 1.00 0.01  10.00
Jerk (m/s3) applied at the beginning of a deceleration with ramp set 2.

S.250 Cont close delay (linked to A.080) 0.20 0.00  10.00
Delay time (s) for safe closing or the run contactor.

S.251 Magnet time (linked to A.081) 1.00 0.00  10.00
Duration (s) of the initial magnetization of the motor with DC injection.

S.252 Brake open delay (linked to A.082) 0.20 0.00  10.00
Delay time (s) between the open command and effective opening of the mechanical brake.

S.253 Smooth start dly (linked to A.083) 0.00 0.00  10.00
Duration (s) of the smooth start phase.

S.254 DCBrake stp time (linked to A.084) 1.00 0.00  10.00
Duration (s) of the stopping phase, after the speed has fallen below the zero threshold (defined by parameter P.440). During
this phase, the inverter can either output a DC current, or maintain a low frequency, in order to compensate for the slip
(default), as programmed by S.260.

S.255 Brake close dly (linked to A.085) 0.20 0.00  10.00
Delay time (s) between the close command and the effective engagement of the mechanical brake.

S.256 Cont open delay (linked to A.086) 0.20 0.00  10.00
Delay time (s) between the open command and the affective opening of the run contactor.

S.260 Lift stop mode (linked to A.220) [1] Normal stop
After the car speed falls below the zero threshold (defined by P.440), the inverter can be programmed to brake with DC
injection (S.260 = 0), or to maintain a low frequency output in order to compensate for the estimated slip (S.260 = 1). The
latter is set by default.
Possible selections: [0] DC brake at stop

[1] Normal stop

S.300 Manual boost  [%] (linked to P.120) 3.0 0.0  25.0
Voltage boost (% of motor rated voltage) applied at low frequency in order to maintain the machine flux.

S.301 Auto boost en (linked to P.122) [0] Disable
The automatic boost allows for precise compensation of the resistive voltage drop due to the winding resistance, keeping the
flux at its rated value regardless of the load level and output frequency. For correct operation of this function, a precise value
of the equivalent stator resistance is needed.
Possible selections: [0] Disable

[1] Enable

S.310 Slip compensat (linked to P.100) 50 0  250
Amount of slip compensation (% of rated slip, calculated from nameplates) during motoring (power flows from motor to load).

S.311 Slip comp regen (linked to P.102) 50 0  250

Code Display (Description) Def. Min. Max
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Amount of slip compensation (% of rated slip, calculated from nameplates) during regeneration (power flows back from load
to motor).

S.312 Slip comp filter (linked to P.101) 0.3 0.0  10.0
Time constant (s) of the filter used for slip compensation. The lower this value, the faster the compensation, with improved
speed control. Excessively fast slip compensation may cause unwanted oscillations.

S.320 DC braking level (linked to P.300) 75 0  100
Amount of current (% of drive rated current) injected during magnetization and stopping phases.

S.400 Control mode (linked to P.010) [0] V/f OpenLoop
Set this parameter to “[0] Open loop V/f” when there is no encoder feedback available.
Set to “[1] Closed loop V/f” otherwise.
Possible selections: [0] V/f OpenLoop

[1] V/f ClsdLoop

S.401 Encoder ppr (linked to I.501) 1024 1  9999
Resolution of the encoder in use, expressed in number of pulses per mechanical revolution (ppr). It is a nameplate data of the
encoder.

S.450 Spd ctrl P-gainH (linked to P.172) 2.0 0.0 100.0
Proportional gain of speed  PI regulator.

S.451 Spd ctrl I-gainH (linked to P.173) 1.0 0.0  100.0
Integral gain of speed  PI regulator.

S.452 Spd PI High lim (linked to P.176) 10.0 0.0  100.0
Maximum allowed output of the speed PI regulator (% of maximum frequency, F.020). It represents the maximum amount of
slip that is allowed during motoring operation.

S.453 Spd PI Low lim (linked to P.177) -10.0 -100.0 0.0
Minimum allowed output of the speed PI regulator (% of maximum frequency, F.020). It represents the maximum amount of
slip (negative) that is allowed during braking operation.

Note! It is possible to configure gain scheduling for the speed PI regulator.

S.901 Save parameters (linked to C.000)
The execution of this command will save all the parameters into the permanent memory of the drive. All unsaved settings will
be lost if the power is cycled.

Code Display (Description) Def. Min. Max
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7.5 Menù Display

d.000 Output frequency Drive output frequency Hz 0.01 001

d.001 Frequency ref Drive frequency reference Hz 0.01 002

d.002 Output current Drive output current (rms) A 0.1 003

d.003 Output voltage Drive output voltage (rms) V 1 004

d.004 DC link voltage DC Bus drive voltage (DC) V 1 005

d.005 Power factor Power factor 0.01 006

d.006 Power [kW] Inverter output power kW 0.01 007

d.007 Output speed Drive output speed mm/s 1 008

d.008 Speed ref Drive speed reference (d.001)*(P.600) mm/s 1 009

d.050 Heatsink temp Drive heatsink temperature (linear sensor measured) °C 1 010

d.051 Drive OL Drive overload (100% = alarm threshold) % 0.1 011

d.052 Motor OL Motor overload (100% = alarm threshold) % 0.1 012

d.053 Brake res OL Braking resistor overload (100%=alarm thr) % 0.1 013

d.100 Dig inp status Digital inputs status acquired by the drive (terminal or virtual) 014

d.101 Term inp status Digital inputs terminal status of the drive regulat. Board 015

d.102 Vir dig inp stat Virtual digital inputs status from drive serial link or field bus card 016

d.120 Exp dig inp stat Expansion digital inputs status (optional terminal or virtual) 017

d.121 Exp term inp Expansion digital inputs terminal status of the drive expansion board 018

d.122 Vir exp dig inp Expansion virtual digital inputs status from drive serial link or field bus card 019

d.150 Dig out status Digital outputs status on the terminals of the drive regulation board 020
(commanded by DO functions or virtual DO)

d.151 Drv dig out sta Digital outputs status, commanded by DO functions 021

d.152 Vir dig out sta Virtual digital outputs status, commanded via serial link or field bus card
022

d.170 Exp dig out sta Expansion digital outputs status on the terminals of the drive regulation board 023
(commanded by DO functions or virtual DO)

d.171 Exp DrvDigOutSta Expansion  digital outputs status, commanded by DO functions 024

d.172 Exp VirDigOutSta Expansion virtual digital outputs status 025
(commanded via  serial link or field bus card)

d.200 An in 1 cnf mon Analog input 1 destination; 026
it shows the function associated to this analog input
[0] Null funct
[1] Rif freq 1
[2] Rif freq  2
[3] Fatt liv Bst
[4] Fatt liv OT
[5] FattLiv Vred
[6] Fatt liv DCB
[7] FattEst Ramp
[8] FattRif freq
[9] VelPI LimFac
[10] MltFrq ch 1
[11] MltFrq ch 2

Code Display Description Unit Var. IPA
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d.201 An in 1 monitor Analog input 1 output block % value 027

d.202 An in 1 term mon Analog input 1 input block % value 028

d.210 An in 2 cnf mon Analog input 2 destination; 029
it shows the function associated to this AI. As per d.200

d.211 An in 2 monitor Analog input 2 output block % value 030

d.212 An in 2 term mon Analog input 2 input block % value 031

d.220 An in 3 cnf mon Analog input 3 destination; 032
it shows the function associated to this AI. As per d.200

d.221 An in 3 monitor Analog input 3 output block % value 033

d.222 An in 3 term mon Analog input 3 input block % value 034

d.250 LCW To PLC (0-7) Monitor of the control bits sent to the internal sequencer. Bit 0 to 7 66

d.251 LCW To PLC(8-15) Monitor of the control bits sent to the internal sequencer. Bit 8 to 15 67

d.252 LCW Fr PLC (0-7) Monitor of the control bits generated by the internal sequencer. Bit 0 to 7 68

d.253 LCW Fr PLC(8-15) Monitor of the control bits generated by the internal sequencer. Bit 8 to 15 69

d.254 LCW FrPLC(16-23) Monitor of the control bits generated by the internal sequencer. Bit 16 to 23 70

d.255 LSW (0-7) Monitor of the drive status. Bit 0 to 7. 71

d.300 EncPulses/Sample Number of encoder pulses, 1/100 035
recorded in the time interval defined by parameter I.504.

d.301 Encoder freq Encoder frequency reading (Motor frequency) Hz 0.01 036

d.302 Encoder speed Encoder speed reading (d.000)*(P.600) 0.01/1037

d.350 Option 1 state Drive option 1 state 038

d.351 Option 2 state Drive option 2 state 039

d.353 Sbi state Communication state between SBI and Master 059
0 Wait parametrization
1 Wait configuration
2 Data exchange
3 Error

d.354 Sbi baudrate Communication speed between SBI and Master 060
0 12 Mbit / s
1 6 Mbit / s
2 3 Mbit / s
3 1.5 Mbit / s
4 500 Kbit / s
5 187.5 Kbit / s
6 93.75 Kbit / s
7 45.45 Kbit / s
8 19.2 Kbit / s
15 unknown

d.400 PID reference PID reference signal % 0.1 041

d.401 PID feedback PID feedback signal % 0.1 042

d.402 PID error PID error signal % 0.1 043

d.403 PID integr comp PID integral component % 0.1 044

d.404 PID output PID output signal % 0.1 045

Code Display Description Unit Var. IPA
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d.450 Mdplc error Status of internal sequencer 62
0 No error
1 Internal sequencer error

d.500 Lift space m 0.01 63
Space needed to accelerate the car from zero to max speed and then decelerate back to zero

d.501 Lift space
Space needed to accelerate the car from zero to max speed

d.502 Lift space m 0.01 65
Space needed to decelerate the car from max speed to zero

d.800 1st alarm-latest Last alarm stored by the drive alarm list 046
See par. 10.3

d.801 2nd alarm Second to last alarm 047

d.802 3rd alarm Third to last alarm 048

d.803 4th alarm Fourth to last alarm 049

d.950 Drive rated curr Drive rated current (it depends on the drive size) 0.1 050

d.951 SW version (1/2) Software version - part 1 (03.01) 0.01 051

d.952 SW version (2/2) Software version - part 2 (00.00) 0.01 052

d.957 Drive size Drive size code 057
4 4kW - 230/400/460V
5 5.5kW - 230/400/460V
6 7.5kW - 230/400/460V
7 11kW - 230/400/460V
8 15kW - 230/400/460V
9 22kW  - 230/400/460V
10 30kW - 230/400/460V
11 37kW - 230/400/460V
12 45kW - 230/400/460V
13 55kW - 230/400/460V
14 75kW - 230/400/460V
15 90kW - 230/400/460V
16 110kW - 230/400/460V
17 132kW - 230/400/460V
18 160kW - 230/400/460V
21 18.5kW - 230/400/460V
25 200kW - 230/400/460V

d.958 Drive cfg type Drive configuration type 061
[0]Standard: 400Vac, 50Hz
[1] American: 460Vac, 60Hz

d.999 Display Test Drive display test

Code Display Description Unit Var. IPA
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8 - Encoder Interface (EXP-ENC-AGy option board)
AGy -L provides an enhanced encoder interface for closed loop speed control.
Standard two channels quadrature digital encoders with 5V, 8V or 24V power supply can be used. Maximum input frequency
on either channel is 150kHz.

8.1 Wiring
The EXP-ENC-AGy expansion card allows the connection of a digital encoder TTL (+5V) or HTL (+24V).
Default setting= HTL (+24V)

24V Encoder mains supply When an HTL encoder is used, on terminals 9 and 10 of R-AGy-2 regulation card
is available the following voltage:

- terminal 9 : +24V OUT
- terminal 10 : 0V24 - GND

8V, 5V Encoder mains supply This DC supply is available on terminals 35 and 36 of EXP-ENCAGy card :

Term. Designation Function
12 A+ A channel positive
13 A- A channel negative
14 B+ B channel positive
15 B- B channel negative
35 Vcc 8V ,  5V (*) Vcc Encoder mains supply
38 GND GND  Encoder mains supply

(*) selectable via software by I.505 parameter, into INTERFACE menu.

8.2 Setting of encoder power supply
24V HTL encoders can be supplied by using the +24V output, available on the standard regulation board (terminal 9); in
that case terminals 35 and 36 on EXP-ENC-AGy card should be left unconnected.
The two jumpers S1 on the EXP-ENC-AGy board must be OFF (default), meaning that A and B channels are HTL.

TTL encoders, requiring 5V or 8V power supply can be supplied by using terminals 35 and 36 of EXP-ENC-AGy.
The voltage level output on those terminals is determined by the drive parameter: I.505 Enc power supply.
Allowed settings are:

[0] 5.2V
[1] 5.6V
[2] 8.3V
[3] 8.7V

Proper setting is determined according to encoder specifications and cable length. The longer is the cable connecting the
external power supply to the encoder, the higher should be the setting.
Select the two jumpers S1, on the EXP-ENC-AGy board, to ON, meaning that A and B channels are TTL.
Refer to Fig.7.1  for a sample wiring diagram.

8.3 Encoder sign test
Before to use closed loop speed control it is necessary to verify if sign of acquired encoder speed corresponds to reference
speed. For this:

1 - run the drive in open loop mode and set  S.400 Control mode = [0] V/f OpenLoop; I.500 Encoder enable = [1]
Enable)

2 - on Display menu select d.001 Rif frequenza and d.301 Freq. encoder parameters and compare the signs .
3 - in case of different signs please invert connection of encoder channels  A+ ,  A- with B+, B-
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8.4 Encoder cable break control function
The encoder cable break control function is available from card EXP-ENC-AGy rev. C with fw 3.04 and later.

To enable the function, set parameter I.506 Enc fault enable = 1 (Enabled)

Note! For instructions on how to connect single-channel encoders and enable the encoder cable break control
function and for details of electrical specifications and configurations, please see the manual supplied with the
EXP-ENC-AGy card.
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9 - Emergency Operation
AGy -L is able to operate from a backup power supply (batteries, or single-phase 220Vac) in case of mains fault.
In figure 7.1,  typical connection diagram of the Emergency Module MW22 is shown. When using this configuration, the
following parameters have to be changed from default, in order to activate the emergency operation:

- I.005 Freq Sel 3 src = “[0] False”
- I.011 Bak pwr act src = “[7] DI 6”

When the drive detects an Under Voltage condition (either because of a mains fault or because the drive has been
powered up from backup module), if the “Bak Pwr Active” command is active (contactor KB closed), the UV Alarm is
automatically reset and the drive will enter the Emergency Mode.
While in Emergency mode, the drive is able to operate with a low DC-link voltage (supplied from the emergency module).
Operation is exactly the same as in normal mode (Run command and frequency reference are issued as usual), but the
inverter output frequency is clamped by the internal logic to the value specified in parameter F.115 BakPwr max freq.

Note! While in Emergency Mode, the AC-mains contactor must be open.
If the AC-mains contactor is closed and the power is restored while the drive is still in Emergency Mode, the
input bridge of the inverter may fail due to inrush current of DC-link capacitors.

Once the emergency operation is completed, the drive should be turned off, by opening contactor KB, in order not to
discharge the batteries. When the drive is turned off, the AC mains contactor K1M can be closed, so that the drive is ready
to operate when the power is restored.
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10 - Troubleshooting

10.1 Drive Alarm Condition
The drive keypad will show on the 2nd line of alphanumeric display a blinking message with the code and name of the
alarm occurred.
The figure below shows an example of OV Overvoltage alarm condition during d.000 Output frequency parameter
displaying.

Ø¦ ß ÊÐ®¹ Î»ª Ú©¼

Ð®¹

Ñ«¬°«¬ º®»¯«»²½§

ðÊ Ñª»®ª±´¬¿¹»

ß´¿®³ ³»­­¿¹» ¾´·²µ·²¹

Ø¦ ß ÊÐ®¹ Î»ª Ú©¼

Ð®¹

ðË

ß´¿®³ ½±¼» ¾´·²µ·²¹

Î»¼ ÔÛÜ­

¾´·²µ·²¹

Î»¼ ÔÛÜ­

¾´·²µ·²¹

ÕÞÙóï ø­¬¿²¼¿®¼÷ ÕÞÙóÔÝÜóòò øÑ°¬·±²¿´÷

Figure 10.1.1: Alarm Displaying for LDC and 7 segments display

The active alarm can be acknowledged by pressing the Prg button on the keypad.
This operation will allow menu navigation and parameter editing while the drive is in alarm state (red LEDs blinking).

In order to resume drive operation, an Alarm reset command is necessary.

10.2 Alarm Reset
Alarm reset can be performed in three different ways:

- Alarm reset by keypad: pressing simultaneously Up and Down keys; the reset
action will take effect when the buttons are released.

- Alarm reset by digital input: it can be performed through a programmable digital input
connected to command I.010 Fault reset src = [9]
Digital input 8 (terminal 4).

. Alarm reset by Autoreset function: it allows an automatic reset of some drive alarms (see
table 10.3.1), by the settings of P.380, P.381, P.382 and
P.383 parameters.

The figure below shows how to reset an alarm by keypad.

Ñ«¬°«¬ º®»¯«»²½§

ðÊ Ñª»®ª±´¬¿¹»

Ñ«¬°«¬ º®»¯«»²½§

ðòðð Ø¦

ß´¿®³ ½±²¼·¬·±² ß´¿®³ ®»­»¬¬»¼

Þ´·²µ·²¹

ß´¿®³ ½±²¼·¬·±² ß´¿®³ ®»­»¬¬»¼

Þ´·²µ·²¹

ÕÞÙóï ø­¬¿²¼¿®¼÷ ÕÞÙóÔÝÜóòò øÑ°¬·±²¿´÷

Figure 10.2.1: Alarm Reset
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10.3 List of drive alarm events
Table 10.3.1 provides a description of the causes for all the possible alarms.

Ý±¼ò Ò¿³»

ÛÚ ÛÚ Û¨¬ Ú¿«´¬ ×¬ ¬®·°­ ©¸»² Û¨¬»®²¿´ º¿«´¬ ·²°«¬ ·­ ¿½¬·ª» ï ÇÛÍ ð

ÑÝ ÑÝ Ñª»®Ý«®®»²¬ ×¬ ¬®·°­ ©¸»² ¿² Ñª»®½«®®»²¬ ª¿´«» ·­ ¼»¬»½¬»¼ ¾§ ±«¬°«¬ ½«®®»²¬ ­»²­±® î ÇÛÍ ï

ÑË ÑÊ Ñª»®Ê±´¬¿¹»
×¬ ¬®·°­ ©¸»² ¬¸» ¼®·ª» ÜÝ Þ«­ ª±´¬¿¹» ·­ ¸·¹¸»® ¬¸¿² ¬¸» ³¿¨·³«² ¬¸®»­¸±´¼ º±®
¬¸» ¹·ª»² ³¿·² ª±´¬¿¹» ­»¬¬·²¹

í ÇÛÍ î

ËË ËÊ Ë²¼»®Ê±´¬¿¹»
×¬ ¬®·°­ ©¸»² ¬¸» ¼®·ª» ÜÝ Þ«­ ª±´¬¿¹» ·­ ´±©»® ¬¸¿² ¬¸» ³¿¨·³«² ¬¸®»­¸±´¼ º±®
¬¸» ¹·ª»² ³¿·² ª±´¬¿¹» ­»¬¬·²¹

ì ÇÛÍ í

ÑØ ÑØ Ñª»®Ì»³°»®¿¬
×¬ ¬®·°­ ©¸»² ¬¸» ¼®·ª» ¸»¿¬­·²µ ¬»³°»®¿¬«®» ¼»¬»½¬»¼ ¾§ ¬¸» ­©·¬½¸ ­»²­±®
»¨½»»¼­ ·¬­ ¬¸®»­¸±´¼ øö÷

ë ÒÑ ì

ÑÔ· ÑÔ· Ü®·ª» ÑÔ ×¬ ¬®·°­ ©¸»² ¬¸» ¼®·ª» ±ª»®´±¿¼ ¿½½«³«´¿¬±® »¨½»»¼»¼ ¬¸» ¬®·° ¬¸®»­¸±´¼ ê ÒÑ ë

ÑÔÓ ÑÔÓ Ó±¬±® ÑÔ ×¬ ¬®·°­ ©¸»² ¬¸» ³±¬±® ±ª»®´±¿¼ ¿½½«³«´¿¬±® »¨½»»¼»¼ ¬¸» ¬®·° ¬¸®»­¸±´¼ é ÒÑ ê

ÑÔ® ÑÔ® Þ®¿µ» ®»­ ÑÔ
×¬­ ·²¬»®ª»²¬·±² ±½½«®­ ©¸»² ¬¸» ±ª»®´±¿¼ ½§½´» ±º ¬¸» »¨¬»®²¿´ ¾®¿µ·²¹
®»­·­¬¿²½» ¼±»­ ²±¬ ½±®®»­°±²¼ ¬± ¬¸» ¼»º·²»¼ ´·³·¬­ò

è ÒÑ é

Ñ¬ Ñ¬ ×²­¬ Ñª»®Ì®¯
×¬ ¬®·°­ ©¸»² ¬¸» ¬±®¯«» ¼»´·ª»®»¼ ¾§ ¬¸» ³±¬±® »¨½»»¼­ ¬¸» °®±¹®¿³³»¼ ´»ª»´
º±® ¬¸» °®»­»¬ ¬·³»

ç ÒÑ è

ÐØ ÐØ Ð¸¿­» ´±­­
×¬ ¬®·°­ ©¸»² ¬¸» ­«°°´§ °¸¿­» ´¿½µæ »²¿¾´»¼ íð ­»½±²¼­ ¿º¬»® ±²» ±º ¬¸» ­«°°´§
°¸¿­»­ ¸¿­ ¾»»² ¼·­½±²²»½¬»¼

ïð ÒÑ ç

ÚË ÚË Ú«­» Þ´±©² ×¬ ¬®·°­ ©¸»² ¬¸» ¼®·ª» ·²°«¬ º«­»­ ¿®» ¾´±©² ïï ÒÑ ïð

ÑÝØ ÑÝØ Ü»­¿¬ ß´¿®³ ×ÙÞÌ ¼»­¿¬«®¿¬·±² ±® ·²­¬¿²¬¿²»±«­ ±ª»®½«®®»²¬ ¸¿ª» ¾»»² ¼»¬»½¬»¼ ïî ÇÛÍ ïï

Í¬ Í¬ Í»®·¿´ ÌÑ
×¬ ¬®·°­ ©¸»² ¬¸» ­»®·¿´ ´·²µ ¬·³» ±«¬ »¨½»»¼­ ¬¸» °®±¹®¿³³»¼ ´»ª»´ ø×òêðì
°¿®¿³»¬»®÷

ïí ÇÛÍ ïî

ÑÐï ÑÐï Ñ°¬ ï ß´³
Ý±³³«²·½¿¬·±² º¿·´«®» ¾»¬©»»² ¼®·ª» ®»¹«´¿¬·±² ¾±¿®¼ ¿²¼ ±°¬·±² ï »¨°¿²­·±²
¾±¿®¼

ïì ÒÑ ïí

ÑÐî ÑÐî Ñ°¬ î ß´³
Ý±³³«²·½¿¬·±² º¿·´«®» ¾»¬©»»² ¼®·ª» ®»¹«´¿¬·±² ¾±¿®¼ ¿²¼ ±°¬·±² î »¨°¿²­·±²
¾±¿®¼

ïë ÒÑ ïì

¾Ú ¾Ú Þ«­ Ú¿«´¬ Ü®·ª» ½±³«²·½¿¬·±² Þ«­ º¿·´«®» ïê ÒÑ ïë

ÑØÍ ÑØÍ Ñª»®Ì»³°»®¿¬ ×¬ ¬®·°­ ©¸»² ¬¸» ¼®·ª» ¸»¿¬­·²µ ¬»³°»®¿¬«®» »¨½»»¼­ ¿ ­¿º»¬§ ´»ª»´ò øö÷ ïé ÒÑ ïê

ÍØÝ ÍØÝ Í¸±®¬ Ý·®½ Í¸±®¬ Ý·®½«·¬ ¾»¬©»»² ±«¬°«¬ °¸¿­»­ ±® Ù®±«²¼ º¿«´¬ ïè ÒÑ ïé

Ñ¸® Î»­»®ª»¼ ïç ïè

Ôº ÔÚ Ô·³·¬»® º¿«´¬
×¬ ¬®·°­ ©¸»² ¬¸» ±«¬°«¬ ½«®®»²¬ ´·³·¬»® ±® ¬¸» ÜÝóÔ·²µ ª±´¬¿¹» ´·³·¬»® º¿·´ò Ì¸»
º¿·´«®» ½¿² ¾» ½¿«­»¼ ¾§ ©®±²¹ ­»¬¬·²¹­ ±º ®»¹«´¿¬±® ¹¿·²­ ±® ¾§ ¬¸» ³±¬±® ´±¿¼ò

îð ÒÑ ïç

ÐÔÝ ÐÔÝ Ð´½ º¿«´¬
ÐÔÝ °®±¹®¿³ ²±¬ ¿½¬·ª»ò Ô·º¬ ¿°°´·½¿¬·±² ¼±»­ ²±¬ º«²½¬·±²ò
Î«² Ýòðëð °¿®¿³»¬»® ¬± ®»­»¬ ¬¸» ¿´¿®³ò

îï ÒÑ îð

ÛÓÍ Õ»§ Û³ Í¬° º¿«´¬ Î»­»®ª»¼ îî ÒÑ îï

ËØÍ ËØÍ Ë²¼»® Ì»³°»®¿¬
×¬ ¬®·°­ ©¸»² ¬¸» ¬»³°»®¿¬«®» ±º ¬¸» ¼®·ª» ¸»¿¬­·²µ ·­ ¾»´±© ¿ ­¿º»¬§ ´»ª»´
ø¬§°·½¿´´§ �ëpÝ÷ò

îí ÒÑ îî

ÛÒÝ Û²½±¼»® º¿«´¬
×¬ ¬®·°­ ·² ½¿­» ±º ¿ °±©»® ´±­­ ±² ¬¸» ½¿¾´» ½±²²»½¬·²¹ ¬¸» »²½±¼»® ¬± ¬¸»
¼®·ª»ò

îì ÒÑ îí

ÐØÑ Ð¸¿­» Ô±­­ Ñ«¬°«¬
Í»» º·¹«®» éòîæ ·¬ ¬®·°­ ¼«®·²¹ ¬¸» °¸¿­» øî÷ ·º ¬¸» ½«®®»²¬ ¼±»­ ²±¬ »¨½»»¼ ¬¸»
´·³·¬ ¼»º·²»¼ ·² °¿®¿³»¬»® ßòðèéò

îë ÒÑ îì

ßÔßÎÓ

ÜÛÍÝÎ×ÐÌ×ÑÒ

*) OH switch sensor threshold and OHS analog sensor threshold depend on the drive size (75 °C ... 85 °C)

Table 10.3.1 Alarm event list
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11 - EMC Directive
EMC Directive

The possible Validity Fields of the EMC Directive (89/336) applied to PDS
“CE marking” summarises the presumption of compliance with the

Essential Requirements of the EMC Directive, which is formulated in the EC Declaration of Conformity
Clauses numbers [.] refer to European Commission document “Guide to the Application of  Directive 89/336/EEC”

1997 edition. ISBN 92-828-0762-2

Validity Field

-1-
Finished Product/

Complex component
available to general public

[Clauses: 3.7, 6.2.1, 6.2.3.1 &
6.3.1]

A PDS (or CDM/BDM) of the
Unrestricted Distribution class

-2-
Finished Product/

Complex component
only for professional assemblers

[Clauses: 3.7, 6.2.1, 6.2.3.2 &
6.3.2]

A PDS (or CDM/BDM)
of the Restricted Distribution class

sold to be included as part of a
system or installation

-3-
Installation
[Clause: 6.5]

Several combined items of system,
finished product or other components

brought together at a given place.
May include PDSs (CDM or BDM),

possibly of different classes -
Restricted or Unrestricted

-4-
System

[Clause: 6.4]
Ready to use finished item(s). May

include PDSs (CDM or BDM),
possibly of different classes
- Restricted or Unrestricted

Description
Placed on the market as a single commercial unit for distribution and final use.
Free movement based on compliance with the EMC Directive
- EC Declaration of conformity required - CE marking required
- PDS or CDM/BDM should comply with IEC 1800-3/EN 61800-3
The manufacturer of the PDS (or CDM/BDM) is responsible for the EMC behaviour of the PDS (or
CDM/BDM), under specified conditions. EMC measures outside the item are described in an easy
to understand fashion and could actually be implemented by a layman in the field of EMC.
The EMC responsiblity of the assembler of the final product is to follow the manufacturer’s
recommendations and guidelines.

NOTE: The manufacturer of the PDS (or CDM/BDM) is not responsible for the resulting behaviour
of any system or installation which includes the PDS, see Validity Fields 3 or 4.

Not placed on the marked as a single commercial unit for distribution and final use.
Intended only for professional assemblers who have a level of technical competence to correctly
install.
- No EC Declaration of conformity - No CE marking
- PDS or CDM/BDM should comply with IEC 1800-3/EN 61800-3
The manufacturer of the PDS (or CDM/BDM) is responsible for the provision of installation
guidelines that will assist the manufacturer of the apparatus, system or installation to achieve
compliance.
The resulting EMC behaviour is the responsibility of the manufacturer of the apparatus, system,
or installation, for which its own standards may apply.

Not intended to be placed on the market as a single functional unit (no free movement).
Each system included is subject to the provisions of the EMC Directive.
- No EC Declaration of conformity - No CE marking
- For the PDSs or CDM/BDMs themselves see Validity Fields 1 or 2
- Responsibility of the manufacturer of the PDS may include commissioning

The resulting EMC behaviour is the responsibility of the manufacturer of the installation in co-
operation with the user (e.g. by following an appropriate EMC plan). Essential protection
requirements of EMC Directive apply regarding the neighbourhood of the installation.

Has a direct function for the final user. Placed on the market for distribution as a single functional
unit, or as units intended to be easily connected together.
-  EC Declaration of conformity required - CE marking required for the system
- For the PDSs or CDM/BDMs themselves see Validity Fields 1 or 2
The resulting EMC behaviour, under specified conditions is the responsibility of the manufacturer
of the system by using a modular or system approach as appropriate.
NOTE: The manufacturer of the system is not responsible for the resulting behaviour of  any

installation which includes the PDS, see Validity Field 3.

Examples of application in the different Validity Fields:
1 BDM to be used anywhere: (example in domestic premises, or BDM available from commercial distributors), sold without any knowledge of the purchaser or the

application. The manufacture is responsible that sufficient EMC can be achieved even by any unknown customer or layman (snap-in, switch-on).
2 CDM/BDM or PDS for general purpose: to be incorporated in a machine or for industrial application This is sold as a subassembly to a professional assembler who

incorporates it in a machine, system or installation. Conditions of use are specified in the manufacturer’s documentation. Exchange of technical data allows optimisation
of the EMC solution.. (See restricted distribution definition).

3 Installation: It can consist of different commercial units (PDS, mechanics, process control etc.). The conditions of incorporation for the PDS (CDM or BDM) are specified
at the time of the order, consequently an exchange of technical data between supplier and client is possible. The combination of the various items in the installation
should be considered in order to ensure EMC. Harmonic compensation is an evident example of this, for both technical and economical reasons. (E.g. rolling mill, paper
machine, crane, etc.)

4 System: Ready to use finished item which includes one or more PDSs (or CDMs/BDMs); e.g. household equipment, air conditioners, standard machine tools, standard
pumping systems, etc.
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12 - Parameter list
Figure 12.1: Parameters Description Legend

ÝÑÜÛæ Ð¿®¿³»¬»® Ý±¼»ô ­¸±©»¼ ±² ¼·­°´¿§ò

Ú±®³¿¬ ã ÈòÇÇÇæ

È ã Ó»²« ¼ãÜ×ÍÐÔßÇ
ÍãÍÌßÎÌËÐ

×ã×ÒÌÛÎÚßÝÛ

ÚãÚÎÛÏ ú ÎßÓÐÍ

ÐãÐßÎßÓÛÌÛÎ

ßãßÐÐÔ×ÝßÌ×ÑÒ

ÝãÝÑÓÓßÒÜ

ØãØ×ÜÜÛÒÇÇÇ ã Ð¿®¿³»¬»® ²«³¾»®

Íòððð

Íòððï

Ó¿·²­ ª±´¬¿¹»

Ó¿·²­ º®»¯«»²½§

Î¿¬»¼ ª¿´«» ±º ¬¸» ´·²»

ª±´¬¿¹»

Î¿¬»¼ ª¿´«» ±º ¬¸» ´·²»

º®»¯«»²½§

îíð

íèð

ìðð

ìîð

ììð

ìêð

ìèð

ëð

êð

ëðØ¦

êðØ¦

Ê

Ø¦

ìðì

øÐòðîð÷

ìðë

øÐòðîï÷

ÍÌßÎÌóËÐ

ÝÑÜÛ ÔÝÜ Ü×ÍÐÔßÇ

ÐßÎßÓÛÌÛÎ Ð×ÝÕ Ô×ÍÌ

ÜÛÍÝÎ×ÐÌ×ÑÒ
ÅÝÑÜÛÃ

ÔÝÜ ÍÛÔÛÝÌ×ÑÒ

ÜÛÍÝÎ×ÐÌ×ÑÒ

ÅÝÑÜÛÃæ Ð×ÝÕ Ô×ÍÌ ÝÑÜÛ Å×Ò ÞÎßÕÛÌ Ã

ÔÝÜ ÍÛÔÛÝÌ×ÑÒæ ÌÛÈÌ ÑÒ Ü×ÍÐÔßÇ

ÔÝÜ Ü×ÍÐÔßÇæ Ð¿®¿³»¬»® ²¿³»ô

­¸±©»¼ ±² ¼·­°´¿§

ìðð îíð ìèð

ëð ëð êð

Note! (ALIAS): On STARTUP menu only.
Parameter code of same parameter on other menu .

(*): Parameter value depends on the drive size.

(1): KBG-LCD-.. keypad: “Confirm? NO”
KBG-1 keypad: “off”

(2): LCD keypad: “Confirm? YES”
KBG-1 keypad:  “do”
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ÔÝÜ Ü·­°´¿§ ÜÛÍÝÎ×ÐÌ×ÑÒ ÔÝÜ Í»´»½¬·±² Ü»­½®·°¬·±²
×Ðß

ÐßÎßÓÛÌÛÎ Ð×ÝÕ Ô×ÍÌ

¼òððð Ñ«¬°«¬ º®»̄ «»²½§ Ú®»̄ «»²¦¿ ¼· «­½·¬¿ Ø¦ ðòðï ððï

¼òððï Ú®»̄ «»²½§ ®»º Î·º»®·³»²¬±¼· º®»̄ «»²¦¿ Ø¦ ðòðï ððî

¼òððî Ñ«¬°«¬ ½«®®»²¬ Ý±®®»²¬»¼· «­½·¬¿ ø®³­÷ ß ðòï ððí

¼òððí Ñ«¬°«¬ ª±́¬¿¹» Ì»²­·±²»¼· «­½·¬¿ ø®³­÷ Ê ï ððì

¼òððì ÜÝ ·́²µª±́¬¿¹» Ì»²­·±²»¼· ÜÝÞ«­ øÜÝ÷ Ê ï ððë

¼òððë Ð±©»® º¿½¬±® Ú¿¬¬±®»¼· °±¬»²¦¿ øÝ±­ °̧ ·÷ ðòðï ððê

¼òððê Ð±©»® ÅµÉÃ Ð±¬»²¦¿¼· «­½·¬¿¼»́ ù́·²ª»®¬»® µÉ ðòðï ððé

¼òððé Ñ«¬°«¬ ­°»»¼ Ê»́±½·¬¿À ¼»́ ³±¬±®» ³³ñ­ ï ððè

¼òððè Í°»»¼ ®»º Î·º»®·³ò ¼· ª»́±½·¬@¼»́ ¼®·ª» ø¼òððï÷öøÐòêðð÷ ³³ñ­ ï ððç

¼òðëð Ø»¿¬­·²µ ¬»³° Ì»³°»®¿¬«®¿¼»́ ¼·­­·°¿¬±®» ø³·­«®¿¬¿¼¿ ­»²­±®» ·́²»¿®»÷ pÝ ï ðïð

¼òðëï Ü®·ª»ÑÔ Í±ª®¿½½¿®·½±¼»́ ¼®·ª» øïððûã­±¹́ ·¿¼· ¿́ ´¿®³»÷ û ðòï ðïï

¼òðëî Ó±¬±® ÑÔ Í±ª®¿½½¿®·½±³±¬±®» øïððûã­±¹́ ·¿ ¿́ ´¿®³»÷ û ðòï ðïî

¼òðëí Þ®¿µ» ®»­ÑÔ Í±ª®¿½½ò ®»­·­¬»²¦¿ º®»²¿¬«®¿ øïððûã­±¹́ ·¿ ¿́ ´¿®³»÷ û ðòï ðïí

¼òïðð Ü·¹ ·²°­¬¿¬«­ Í¬¿¬± ·²¹®»­­· ¼·¹·¬ò ¿¾·́ ·¬¿¬· ø³±®­»¬¬·»®¿±ª·®¬«¿́ ·÷ ðïì

¼òïðï Ì»®³·²°­¬¿¬«­ Í¬¿¬± ·²¹®»­­· ¼·¹·¬¿́ · ­«́ ´¿³±®­»¬¬·»®¿¼»́ ´¿­½̧ »¼¿¼·

®»¹±́¿¦·±²»

ðïë

¼òïðî Ê·® ¼·¹ ·²°­¬¿¬ Í¬¿¬± ·²¹®»­­· ¼·¹·¬¿́ · ª·®¬«¿́ · ¼¿ ·́²»¿­»®·¿́»±¾«­¼· ½¿³°± ðïê

¼òïîð Û̈ °¼·¹ ·²°­¬¿¬ Í¬¿¬± ·²¹®»­­· ¼·¹·¬¿́ · ±°¦·±²¿́· ø³±®­»¬¬·»®¿ ±°¦·±²¿́»±ª·®¬«¿́ ·÷ ðïé

¼òïîï Û̈ ° ¬»®³·²° Í¬¿¬± ·²¹®»­­· ¼·¹·¬¿́ · ­«́ ´¿³±®­»¬¬·»®¿¼»́ ´¿­½̧ »¼¿±°¦·±²¿́» ðïè

¼òïîî Ê·® »̈ °¼·¹ ·²° Í¬¿¬± ·²¹®»­­· ¼·¹·¬¿́ · ª·®¬«¿́ · ±°¦·±²¿́· ¼¿ ·́²»¿­»®·¿́»±¾«­¼·

½¿³°±

ðïç

¼òïëð Ü·¹±«¬ ­¬¿¬«­ Í¬¿¬±«­½·¬» ¼·¹·¬¿́ · ­«́ ´¿³±®­»¬¬·»®¿¼»́ ´¿­½̧ »¼¿¼·

®»¹±́¿¦·±²» ø½±³¿²¼¿¬»¼¿́´¿ º«²¦·±²»¼®·ª» ±ª·®¬«¿́»÷

ðîð

¼òïëï Ü®ª¼·¹ ±«¬ ­¬¿ Í¬¿¬±«­½·¬» ¼·¹·¬¿́ · ½±³¿²¼¿¬»¼¿́´¿ º«²¦·±²»¼»́ ¼®·ª» ðîï

¼òïëî Ê·® ¼·¹±«¬ ­¬¿ Í¬¿¬±«­½·¬» ¼·¹·¬¿́ · ª·®¬«¿́ · ½±³¿²¼¿¬»ª·¿ ·́²»¿­»®·¿́»±¾«­¼·

½¿³°±

ðîî

¼òïéð Û̈ °¼·¹±«¬ ­¬¿ Í¬¿¬±»­°¿²­·±²»«­½·¬»¼·¹·¬¿́ · ­«́ ´¿ ³±®­»¬¬·»®¿¼»́´¿­½̧ »¼¿¼·

®»¹±́¿¦·±²»½±³¿²¼¿¬»¼¿́ ´¿ º«²¦·±²»¼®·ª»±ª·®¬«¿́»÷

ðîí

¼òïéï Û̈ °Ü®ªÜ·¹Ñ«¬Í¬¿ Í¬¿¬±»­°¿²­·±²»«­½·¬»¼·¹·¬¿́ · ½±³¿²¼¿¬»¼¿́ ´¿ º«²¦·±²»¼»́

¼®·ª»

ðîì

¼òïéî Û̈ °Ê·®Ü·¹Ñ«¬Í¬¿ Í¬¿¬±»­°¿²­·±²»«­½·¬»¼·¹·¬¿́ · ª·®¬«¿́ · ½±³¿²¼¿¬»ª·¿ ·́²»¿

­»®·¿́»±¾«­¼· ½¿³°±

ðîë

¼òîðð ß² ·²ï½²º ³±² ÅðÃ Ò«́ ´ º«²½¬ ðîê

ÅïÃ Ú®»̄ ®»º ï

ÅîÃ Ú®»̄ ®»º î

ÅíÃ Þ­¬ ´»ª º¿½¬

ÅìÃ ÑÌ´»ª º¿½¬

ÅëÃ Ê®»¼ ´»ª º¿½

ÅêÃ ÜÝÞ´»ª º¿½¬

ÅéÃ Î¿³°Û̈ ¬ º¿½¬

ÅèÃ Ú®»̄ Î»º º¿½¬

ÅçÃ Í°¼Ð× Ô·³Ú¿½

ÅïðÃ Ó́¬Ú®̄ ½̧ ï

ÅïïÃ Ó́¬Ú®̄ ½̧ î

¼òîðï ß² ·²ï³±²·¬±® Í»¹²¿́»¼ù«­½·¬¿ øû÷ ¼»́ ¾́±½½±¼»́ ù́·²¹®»­­±¿²¿́±¹·½± ï ðîé

¼òîðî ß² ·²ï ¬»®³³±² Í»¹²¿́» ·²³±®­»¬¬·»®¿ øû÷ ¼»́ ù́·²¹®»­­±¿²¿́±¹·½±ï ðîè

¼òîïð ß² ·²î½²º ³±² Ð®±¹®¿³³¿¦·±²» ·²¹®»­­±¿²¿́±¹·½±îå ³±­¬®¿ ´¿ º«²¦·±²»

¿­­±½·¿¬¿¿ «̄»­¬± ·²¹®»­­±¿²¿́±¹·½±

Ý±³» °»® ¼òîðð ðîç

¼òîïï ß² ·²î³±²·¬±® Í»¹²¿́»¼ù«­½·¬¿ øû÷ ¼»́ ¾́±½½±¼»́ ù́·²¹®»­­±¿²¿́±¹·½± î ðíð

¼òîïî ß² ·²î ¬»®³³±² Í»¹²¿́» ·²³±®­»¬¬·»®¿ øû÷ ¼»́ ù́·²¹®»­­±¿²¿́±¹·½±î ðíï

¼òîîð ß² ·²í½²º ³±² Ð®±¹®¿³³¿¦·±²» ·²¹®»­­±¿²¿́±¹·½±íå ³±­¬®¿ ´¿ º«²¦·±²»

¿­­±½·¿¬¿¿ «̄»­¬± ·²¹®»­­±¿²¿́±¹·½±

Ý±³» °»® ¼òîðð ðíî

¼òîîï ß² ·²í³±²·¬±® Í»¹²¿́»¼ù«­½·¬¿û¼»́ ¾́±½½±¼»́ ù́·²¹®»­­±¿²¿́±¹·½±í ðíí

¼òîîî ß² ·²í ¬»®³³±² Í»¹²¿́» ·²³±®­»¬¬·»®¿ øû÷ ¼»́ ù́·²¹®»­­±¿²¿́±¹·½±í ðíì

¼òîëð ÔÝÉÌ±ÐÔÝøðóé÷ Ê»®·º·½¿ ¼»· ¾·¬ ¼· ½±²¬®±́ ´± ·²ª·¿¬· ¿́ ­»̄ «»²½»® ·²¬»®²±ò

Þ·¬ ¼¿ð¿éò

êê

¼òîëï ÔÝÉÌ±ÐÔÝøèóïë÷ Ê»®·º·½¿ ¼»· ¾·¬ ¼· ½±²¬®±́ ´± ·²ª·¿¬· ¿́ ­»̄ «»²½»® ·²¬»®²±ò

Þ·¬ ¼¿è¿ïëò

êé

¼òîëî ÔÝÉÚ® ÐÔÝøðóé÷ Ê»®·º·½¿ ¼»· ¾·¬ ¼· ½±²¬®±́ ´±¹»²»®¿¬· ¼¿́ ­»̄ «»²½»® ·²¬»®²±ò

Þ·¬ ¼¿ð¿é

êè

Ü×ÍÐÔßÇ

Ü»­¬·²¿¦·±²» ·²¹®»­­±¿²¿́±¹·½±ïå ª·­«¿́ ·¦¦¿ ´¿ º«²¦·±²»

¿­­±½·¿¬¿ ¿́ ù́·²¹®»­­±¿²¿́±¹·½±
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¼òîëí ÔÝÉ Ú® ÐÔÝøèóïë÷ Ó±²·¬±® ±º ¬¸» ½±²¬®±´ ¾·¬­ ¹»²»®¿¬»¼ ¾§ ¬¸» ·²¬»®²¿´ ­»¯«»²½»®ò

Þ·¬ è ¬± ïë

êç

¼òîëì ÔÝÉ Ú®ÐÔÝøïêóîì÷ Ó±²·¬±® ±º ¬¸» ½±²¬®±´ ¾·¬­ ¹»²»®¿¬»¼ ¾§ ¬¸» ·²¬»®²¿´ ­»¯«»²½»®ò

Þ·¬ ïê ¬± îì

éð

¼òîëë ÔÍÉ øðóé÷ Ó±²·¬±® ±º ¬¸» ¼®·ª» ­¬¿¬«­ò Þ·¬ ð ¬± é éï

¼òíðð Û²½Ð«´­»­ñÍ¿³°´» Ò«³¾»® ±º »²½±¼»® °«´­»­ô ®»½±®¼»¼ ·² ¬¸» ¬·³» ·²¬»®ª¿´ ¼»º·²»¼

¾§ °¿®¿³»¬»® ×òëðìò

ïñïðð ðíë

¼òíðï Û²½±¼»® º®»¯ Û²½±¼»® º®»¯«»²½§ ®»¿¼·²¹ øÓ±¬±® º®»¯«»²½§÷ Ø¦ ðòðï ðíê

¼òíðî Û²½±¼»® ­°»»¼ Û²½±¼»® ­°»»¼ ®»¿¼·²¹ ø¼òððð÷öøÐòêðð÷ ðòðïñï ðíé

¼òíëð Ñ°¬·±² ï ­¬¿¬» Ü®·ª» ±°¬·±² ï ­¬¿¬» ø»¨°¿²­·±² ¾±¿®¼ ¬§°» °®±¹®¿³³»¼÷ ðíè

¼òíëï Ñ°¬·±² î ­¬¿¬» Ü®·ª» ±°¬·±² î ­¬¿¬» ø»¨°¿²­·±² ¾±¿®¼ ¬§°» °®±¹®¿³³»¼÷ ðíç

¼òíëí Í¾· ­¬¿¬» ð É¿·¬ °¿®¿³»¬®·¦¿¬·±² ðëç

ï É¿·¬ ½±²º·¹«®¿¬·±²

î Ü¿¬¿ »¨½¸¿²¹»

í Û®®±®

¼òíëì Í¾· ¾¿«¼®¿¬» ð ïî Ó¾·¬ ñ ­ ðêð

ï ê Ó¾·¬ ñ ­

î í Ó¾·¬ ñ ­

í ïòë Ó¾·¬ ñ ­

ì ëðð Õ¾·¬ ñ ­

ë ïèéòë Õ¾·¬ ñ ­

ê çíòéë Õ¾·¬ ñ ­

é ìëòìë Õ¾·¬ ñ ­

è ïçòî Õ¾·¬ ñ ­

ïë «²µ²±©²

¼òìðð Ð×Ü ®»º»®»²½» Ð×Ü ®»º»®»²½» ­·¹²¿´ û ðòï ðìï

¼òìðï Ð×Ü º»»¼¾¿½µ Ð×Ü º»»¼¾¿½µ ­·¹²¿´ û ðòï ðìî

¼òìðî Ð×Ü »®®±® Ð×Ü »®®±® ­·¹²¿´ û ðòï ðìí

¼òìðí Ð×Ü ·²¬»¹® ½±³° Ð×Ü ·²¬»¹®¿´ ½±³°±²»²¬ û ðòï ðìì

¼òìðì Ð×Ü ±«¬°«¬ Ð×Ü ±«¬°«¬ ­·¹²¿´ û ðòï ðìë

¼òìëð Ó¼°´½ »®®±® Í¬¿¬«­ ±º ·²¬»®²¿´ ­»¯«»²½»® ð Ò± »®®±®

ï ×²¬»®²¿´ ­»¯«»²½»® »®®±® êî

¼òëðð Ô·º¬ ­°¿½» Í°¿½» ²»»¼»¼ ¬± ¿½½»´»®¿¬» ¬¸» ½¿® º®±³ ¦»®± ¬± ³¿¨ ­°»»¼

¿²¼ ¬¸»² ¼»½»´»®¿¬» ¾¿½µ ¬± ¦»®±

ðòðï êí

¼òëðï Ô·º¬ ¿½½»´ ­°¿½» Í°¿½» ²»»¼»¼ ¬± ¿½½»´»®¿¬» ¬¸» ½¿® º®±³ ¦»®± ¬± ³¿¨ ­°»»¼ ðòðï êì

¼òëðî Ô·º¬ ¼»½»´ ­°¿½» Í°¿½» ²»»¼»¼ ¬± ¼»½»´»®¿¬» ¬¸» ½¿® º®±³ ³¿¨ ­°»»¼ ¬± ¦»®± ðòðï êë

¼òèðð ï­¬ ¿´¿®³ó´¿¬»­¬ Ô¿­¬ ¿´¿®³ ­¬±®»¼ ¾§ ¬¸» ¼®·ª» ¿´¿®³ ´·­¬ Í»» °¿®¿¹®¿°¸ çòí ðìê

¼òèðï î²¼ ¿´¿®³ Í»½±²¼ ¬± ´¿­¬ ¿´¿®³ ðìé

¼òèðî í®¼ ¿´¿®³ Ì¸·®¼ ¬± ´¿­¬ ¿´¿®³ ðìè

¼òèðí ì¬¸ ¿´¿®³ Ú±«®¬¸ ¬± ´¿­¬ ¿´¿®³ ðìç

¼òçëð Ü®·ª» ®¿¬»¼ ½«®® Ü®·ª» ®¿¬»¼ ½«®®»²¬ ø·¬ ¼»°»²¼­ ±² ¬¸» ¼®·ª» ­·¦»÷ ðòï ðëð

¼òçëï ÍÉ ª»®­·±² øïñî÷ Í±º¬©¿®» ª»®­·±² ó °¿®¬ ï ðíòðï ðòðï ðëï

¼òçëî ÍÉ ª»®­·±² øîñî÷ Í±º¬©¿®» ª»®­·±² ó °¿®¬ î ððòðð ðòðï ðëî

¼òçëé Ü®·ª» ­·¦» Ü®·ª» ­·¦» ½±¼» ð ðòéëµÉ ó îíðñìððñìêðÊ ðëé

ï ïòëµÉ ó îíðñìððñìêðÊ

î îòîµÉ ó îíðñìððñìêðÊ

í íµÉ ó îíðñìððñìêðÊ

ì ìµÉ ó îíðñìððñìêðÊ

ë ëòëµÉ ó îíðñìððñìêðÊ

ê éòëµÉ ó îíðñìððñìêðÊ

é ïïµÉ ó îíðñìððñìêðÊ

è ïëµÉ ó îíðñìððñìêðÊ

ç îîµÉ ó îíðñìððñìêðÊ

ïð íðµÉ ó îíðñìððñìêðÊ

ïï íéµÉ ó îíðñìððñìêðÊ

ïî ìëµÉ ó îíðñìððñìêðÊ

ïí ëëµÉ ó îíðñìððñìêðÊ

ïì éëµÉ ó îíðñìððñìêðÊ

ïë çðµÉ ó îíðñìððñìêð

ïê ïïðµÉ ó îíðñìððñìêðÊ

ïé ïíîµÉ ó îíðñìððñìêðÊ

ïè ïêðµÉ ó îíðñìððñìêðÊ

îï ïèòëµÉ ó îíðñìððìêð

îë îððµÉ ó îíðñìððìêð

¼òçëè Ü®·ª» ½º¹ ¬§°» Ü®·ª» ½±²º·¹«®¿¬·±² ¬§°» ÅðÃÍ¬¿²¼¿®¼æìðð

ÅïÃß³»®·½¿²æìêð

Í¬¿²¼¿®¼æ ìððÊ¿½ô ëðØ¦

ß³»®·½¿²æ ìêðÊ¿½ô êðØ¦

ðêï

¼òççç Ü·­°´¿§ Ì»­¬ Ü®·ª» ¼·­°´¿§ ¬»­¬ ðçç

Ý±³³«²·½¿¬·±² ­°»»¼ ¾»¬©»»² ÍÞ× ¿²¼ Ó¿­¬»®

Ý±³³«²·½¿¬·±² ­¬¿¬» ¾»¬©»»² ÍÞ× ¿²¼ Ó¿­¬»®
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Íòððð Ó¿·²­ ª±´¬¿¹» Î¿¬»¼ ª¿´«» ±º ¬¸» ´·²» ª±´¬¿¹» îíð ìðð îíð ìèð Ê

íèð

ìðð

ìîð

ììð

ìêð

ìèð

Íòððï Ó¿·²­ º®»¯«»²½§ Î¿¬»¼ ª¿´«» ±º ¬¸» ´·²» º®»¯«»²½§ ëð ëð ëð êð Ø¦

êð

Íòïðð Þ¿­» ª±´¬¿¹» Ó±¬±® ¾¿­» ø®¿¬»¼÷ ª±´¬¿¹» íèð ëð ëîè Ê ï ìïí

øÐòðêï÷

Íòïðï Þ¿­» º®»¯«»²½§ Î¿¬»¼ º®»¯«»²½§ ±º ¬¸» ³±¬±® ëð îë îëð Ø¦ ðòï ìïì

øÐòðêî÷

Íòïëð Ó±¬±® ®¿¬»¼ ½«®® Î¿¬»¼ ½«®®»²¬ ±º ¬¸» ³±¬±® øö÷ øö÷ øö÷ ß ðòï ìðê

øÐòðìð÷

Íòïëï Ó±¬±® °±´» °¿·®­ Ð±´» Ð¿·®­ ±º ¬¸» ³±¬±® î ï êð ðòðï ìðé

øÐòðìï÷

Íòïëî Ó±¬±® °±©»® º¿½¬ Ó±¬±® °±©»® º¿½¬±® øö÷ ðòðï ï ðòðï ìðè

øÐòðìî÷

Íòïëí Ó±¬±® ­¬¿¬±® Î Ó»¿­«®»³»²¬ ±º ¬¸» ­¬¿¬±® ®»­·­¬¿²½» ±º ¬¸» ³±¬±® øö÷ ð ççòçç ±¸³ ìðç

øÐòðìí÷

Íòïéð Ó»¿­«®» ­¬¿¬±® Î Ó±¬±® ß«¬±¬«²» ½±³³¿²¼ øï÷ øï÷ øï÷ øî÷

øî÷

Íòïèð Ý¿® ³¿¨ ­°»»¼ Í°»»¼ ±º ¬¸» ´·º¬ ½¿® ©¸»² ¬¸» ·²ª»®¬»® ±«¬°«¬ º®»¯«»²½§ ·­ »¯«¿´

¬± Íòïðï

ðòëð ðòðï ëòðð ³ñ­ ðòðï ïíîí

øßòðçð÷

Íòîðð Ú®»¯«»²½§ ®»º ð Ü·¹·¬¿´ ®»º»®»²½» º®»¯«»²½§ ð ïðòð óÚòðîð Úòðîð íïï øÚòïðð÷

Íòîðï Ú®»¯«»²½§ ®»º ï Ü·¹·¬¿´ ®»º»®»²½» º®»¯«»²½§ ï ëðòð óÚòðîð Úòðîð íïî øÚòïðï÷

Íòîðî Ú®»¯«»²½§ ®»º î Ü·¹·¬¿´ ®»º»®»²½» º®»¯«»²½§ î ð óÚòðîð Úòðîð íïí øÚòïðî÷

Íòîðí Ú®»¯«»²½§ ®»º í Ü·¹·¬¿´ ®»º»®»²½» º®»¯«»²½§ í ð óÚòðîð Úòðîð íïì øÚòïðí÷

Íòîðì Ú®»¯«»²½§ ®»º ì Ü·¹·¬¿´ ®»º»®»²½» º®»¯«»²½§ ì ð óÚòðîð Úòðîð íïë øÚòïðì÷

Íòîðë Ú®»¯«»²½§ ®»º ë Ü·¹·¬¿´ ®»º»®»²½» º®»¯«»²½§ ë ð óÚòðîð Úòðîð íïê øÚòïðë÷

Íòîðê Ú®»¯«»²½§ ®»º ê Ü·¹·¬¿´ ®»º»®»²½» º®»¯«»²½§ ê ð óÚòðîð Úòðîð íïé øÚòïðê÷

Íòîðé Ú®»¯«»²½§ ®»º é Ü·¹·¬¿´ ®»º»®»²½» º®»¯«»²½§ é ð óÚòðîð Úòðîð íïè øÚòïðé÷

Íòîîð Í³±±¬¸ ­¬¿®¬ º®¯ Ú®»¯«»²½§ ®»º»®»²½» ¼«®·²¹ ­³±±¬¸ ­¬¿®¬ îòð óÚòðîð Úòðîð íîé øÚòïïê÷

Íòîîë Î¿³° º¿½¬±® ï Ó«´¬·°´·»® º±® ¿½½ñ¼»½ ¿²¼ ¶»®µ­ ±º ®¿³° ­»¬­ ï ¿²¼ í ïòðð ðòðï îòëð ðòðï ïíîì

øßòðçï÷

Íòîîê Î¿³° º¿½¬±® î Ó«´¬·°´·»® º±® ¿½½ñ¼»½ ¿²¼ ¶»®µ­ ±º ®¿³° ­»¬­ î ¿²¼ ì ïòðð ðòðï îòëð ðòðï ïíîé

øßòðçî÷

Íòîíð Ö»®µ ¿½½ ·²· ï Ö»®µ ¿°°´·»¼ ¿¬ ¬¸» ¾»¹·²²·²¹ ±º ¿² ¿½½»´»®¿¬·±² ©·¬¸ ®¿³° ­»¬ ï ðòëð ðòðï ïðòðð ³ñ­
í ðòðï íìí øÚòîëï÷

Íòîíï ß½½»´»®¿¬·±² ï Ô·²»¿® ¿½½»´»®¿¬·±² ©·¬¸ ®¿³° ­»¬ ï ðòêð ðòðï ëòðð ³ñ­
î ðòðï íîç øÚòîðï÷

Íòîíî Ö»®µ ¿½½ »²¼ ï Ö»®µ ¿°°´·»¼ ¿¬ ¬¸» »²¼ ±º ¿² ¿½½»´»®¿¬·±² ©·¬¸ ®¿³° ­»¬ ï ïòìð ðòðï ïðòðð ³ñ­
í ðòðï íìì øÚòîëî÷

Íòîíí Ö»®µ ¼»½ ·²· ï Ö»®µ ¿°°´·»¼ ¿¬ ¬¸» ¾»¹·²²·²¹ ±º ¿ ¼»½»´»®¿¬·±² ©·¬¸ ®¿³° ­»¬ ï ïòìð ðòðï ïðòðð ³ñ­
í ðòðï íìë øÚòîëí÷

Íòîíì Ü»½»´»®¿¬·±² ï Ô·²»¿® ¼»½»´»®¿¬·±² ©·¬¸ ®¿³° ­»¬ ï ðòêð ðòðï ëòðð ³ñ­
î ðòðï ííð øÚòîðî÷

Íòîíë Ö»®µ ¼»½ »²¼ ï Ö»®µ ¿°°´·»¼ ¿¬ ¬¸» »²¼ ±º ¿ ¼»½»´»®¿¬·±² ©·¬¸ ®¿³° ­»¬ ï ïòðð ðòðï ïðòðð ³ñ­
í ðòðï íìê øÚòîëì÷

Íòîìð Ö»®µ ¿½½ ·²· î Ö»®µ ¿°°´·»¼ ¿¬ ¬¸» ¾»¹·²²·²¹ ±º ¿² ¿½½»´»®¿¬·±² ©·¬¸ ®¿³° ­»¬ î ïòðð ðòðï ïðòðð ³ñ­
í ðòðï íìé øÚòîëë÷

Íòîìï ß½½»´»®¿¬·±² î Ô·²»¿® ¿½½»´»®¿¬·±² ©·¬¸ ®¿³° ­»¬ î ðòêð ðòðï ëòðð ³ñ­
î ðòðï ííï øÚòîðí÷

Íòîìî Ö»®µ ¿½½ »²¼ î Ö»®µ ¿°°´·»¼ ¿¬ ¬¸» »²¼ ±º ¿² ¿½½»´»®¿¬·±² ©·¬¸ ®¿³° ­»¬ î ïòìð ðòðï ïðòðð ³ñ­
í ðòðï íìè øÚòîëê÷

Íòîìí Ö»®µ ¼»½ ·²· î Ö»®µ ¿°°´·»¼ ¿¬ ¬¸» ¾»¹·²²·²¹ ±º ¿ ¼»½»´»®¿¬·±² ©·¬¸ ®¿³° ­»¬ î ïòìð ðòðï ïðòðð ³ñ­
í ðòðï íìç øÚòîëé÷

ÍÌßÎÌóËÐ
ìðì

øÐòðîð÷

ìðë

øÐòðîï÷

èðê

øÝòïðð÷
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Íòîìì Ü»½»´»®¿¬·±² î Ô·²»¿® ¼»½»´»®¿¬·±² ©·¬¸ ®¿³° ­»¬ î ðòêð ðòðï ëòðð ³ñ­
î ðòðï ííî øÚòîðì÷

Íòîìë Ö»®µ ¼»½ »²¼ î Ö»®µ ¿°°´·»¼ ¿¬ ¬¸» »²¼ ±º ¿ ¼»½»´»®¿¬·±² ©·¬¸ ®¿³° ­»¬ î ïòðð ðòðï ïðòðð ³ñ­
í ðòðï íëð øÚòîëè÷

Íòîëð Ý±²¬ ½´±­» ¼»´¿§ ÎËÒ ½±²¬¿½¬±® ½´±­» ¼»´¿§ ðòîð ð ïð ­ ðòðï ïíïê

øßòðèð÷

Íòîëï Ó¿¹²»¬ ¬·³» Ó±¬±® ³¿¹²»¬·¦¿¬·±² ¬·³» ï ð ïð ­ ðòðï ïíïé

øßòðèï÷

Íòîëî Þ®¿µ» ±°»² ¼»´¿§ Þ®¿µ» ½±²¬¿½¬±® ±°»² ¼»´¿§ ðòîð ð ïð ­ ðòðï ïíïè

øßòðèî÷

Íòîëí Í³±±¬¸ ­¬¿®¬ ¼´§ Í³±±¬¸ ­¬¿®¬ ¼«®¿¬·±² ð ð ïð ­ ðòðï ïíïç

øßòðèí÷

Íòîëì ÜÝÞ®¿µ» ­¬° ¬·³» Ü«®¿¬·±² ±º ðØ¦ ¾®¿µ·²¹ ¿¬ ­¬±° ï ð ïð ­ ðòðï ïíîð

øßòðèì÷

Íòîëë Þ®¿µ» ½´±­» ¼´§ Þ®¿µ» ½±²¬¿½¬±® ½´±­» ¼»´¿§ ðòîð ð ïð ­ ðòðï ïíîï

øßòðèë÷

Íòîëê Ý±²¬ ±°»² ¼»´¿§ ÎËÒ ½±²¬¿½¬±® ±°»² ¼»´¿§ ðòîð ð ïð ­ ðòðï ïíîî

øßòðèê÷

Íòîêð Ô·º¬ ­¬±° ³±¼» Ô·º¬ ¾»¸¿ª·±® ¿¬ ­¬±° ÅðÃ Ü½¾ ¿¬ ­¬±° ÜÝ ¾®¿µ» ·­ °»®º±®³»¼ ¿º¬»® ¬¸»

±«¬°«¬ º®»¯«»²½§ ·­ ¾»´±© Ðòììð

¬¸®»­¸±´¼

ï ð ï

ÅïÃ Ò±®³¿´ ­¬±° ÜÝ ¾®¿µ» ·­ ²±¬ °»®º±®³»¼ ¿¬

­¬±°

Íòíðð Ó¿²«¿´ ¾±±­¬ ÅûÃ Ó¿²«¿´ ¾±±­¬ ¿¬ ´±© ®»ª±´«¬·±²­ íòð ðòð îëòð û ±º Íòïðð ðòï ìîï øÐòïîð÷

Íòíðï ß«¬± ¾±±­¬ »² ß«¬±³¿¬·½ ¾±±­¬ º«²½¬·±² »²¿¾´·²¹ ÅðÃ Ü·­¿¾´» ð ð ï

ÅïÃ Û²¿¾´»

Íòíïð Í´·° ½±³°»²­¿¬ ß³±«²¬ ±º ­´·° ½±³°»²­¿¬·±² ¼«®·²¹ ³±¬±®·²¹ ëð ð îëð û ±º

®¿¬»¼ ­´·°

ï ìïç øÐòïðð÷

Íòíïï Í´·° ½±³° ®»¹»² ß³±«²¬ ±º ­´·° ½±³°»²­¿¬·±² ¼«®·²¹ ®»¹»²»®¿¬·±² ëð ð îëð û ±º

®¿¬»¼ ­´·°

ï ëðð øÐòïðî÷

Íòíïî Í´·° ½±³° º·´¬»® Ì·³» ½±²­¬¿²¬ ±º ­´·° ½±³°»²­¿¬·±² ðòí ð ïð ­ ðòï ìîð øÐòïðï÷

Íòíîð ÜÝ ¾®¿µ·²¹ ´»ª»´ Ý«®®»²¬ ´»ª»´ «­»¼ ¼«®·²¹ ÜÝ ¾®¿µ» ¿¬ ­¬¿®¬ ¿²¼ ­¬±° éë ð ïðð û ±º ¼òçëð ï ììç øÐòíðð÷

Íòìðð Ý±²¬®±´ ³±¼» Ü®·ª» ½±²¬®±´ ³±¼» ÅðÃ Êñº Ñ°»²Ô±±° Í°»»¼ ½±²¬®±´ ©·¬¸±«¬ »²½±¼»®

º»»¼¾¿½µ

ð ð ï

ÅïÃ Êñº Ý´­¼Ô±±° Í°»»¼ ½±²¬®±´ ©·¬¸ »²½±¼»®

º»»¼¾¿½µ

Íòìðï Û²½±¼»® °°® Ð«´­»­ °»® ®»ª±´«¬·±² ±º ¬¸» »²½±¼»® ·² «­» ïðîì ï çççç ï ïëï ø×òëðï÷

Íòìëð Í°¼ ½¬®´ Ðó¹¿·²Ô Í°»»¼ ´±±° Ð®±°±®¬·±²¿´ ¹¿·² îòð ð ïðð û ðòï ëðí øÐòïéî÷

Íòìëï Í°¼ ½¬®´ ×ó¹¿·²Ô Í°»»¼ ´±±° ×²¬»¹®¿´ ¹¿·² ïòð ð ïðð û ðòï ëðì øÐòïéí÷

Íòìëî Í°¼ Ð× Ø·¹¸ ´·³ Í°»»¼ Ð× ®»¹«´¿¬±® ±«¬°«¬ «°°»® ´·³·¬ ïð ð ïðð û ±º Úòðîð ðòï ëðç øÐòïéê÷

Íòìëí Í°¼ Ð× Ô±© ´·³ Í°»»¼ Ð× ®»¹«´¿¬±® ±«¬°«¬ ´±©»® ´·³·¬ óïð óïðð ð û ±º Úòðîð ðòï ëïð øÐòïéé÷

Íòçðï Í¿ª» °¿®¿³»¬»®­ Í¿ª» °¿®¿³»¬»®­ øï÷ øï÷ øï÷ øî÷

øî÷

×òððð Û²¿¾´» ­®½ Í±«®½» ±º ¬¸» Û²¿¾´» ½±³³¿²¼ ±º Ô·º¬ Ý±²¬®±´ É±®¼ ÅðÃ Ú¿´­» Ì¸» ½±³³¿²¼ ·­ ²»ª»® ¿½¬·ª» î ð îë ïðð

ÅïÃ Ì®«» Ì¸» ½±³³¿²¼ ·­ ¿´©¿§­ ¿½¬·ª»

ÅîÃ Ü× ï Ì¸» ½±³³¿²¼ ½±³»­ º®±³

Ü·¹×²°ï

ÅíÃ Ü× î Ì¸» ½±³³¿²¼ ½±³»­ º®±³

Ü·¹×²°î

ÅìÃ Ü× í Ì¸» ½±³³¿²¼ ½±³»­ º®±³

Ü·¹×²°í

ÅëÃ Ü× ì Ì¸» ½±³³¿²¼ ½±³»­ º®±³

Ü·¹×²°ì

ïíëð

øßòîîð÷

ìîí øÐòïîî÷

ìçè øÐòðïð÷

èðð

øÝòððð÷

×ÒÌÛÎÚßÝÛ
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ÅêÃ Ü× ë Ì¸» ½±³³¿²¼ ½±³»­ º®±³

Ü·¹×²°ë

ÅéÃ Ü× ê Ì¸» ½±³³¿²¼ ½±³»­ º®±³

Ü·¹×²°ê

ÅèÃ Ü× é Ì¸» ½±³³¿²¼ ½±³»­ º®±³

Ü·¹×²°é

ÅçÃ Ü× è Ì¸» ½±³³¿²¼ ½±³»­ º®±³

Ü·¹×²°è

ÅïðÃ Ü× Û¨° ï Ì¸» ½±³³¿²¼ ½±³»­ º®±³ Û¨°Ü×

ï

ÅïïÃ Ü× Û¨° î Ì¸» ½±³³¿²¼ ½±³»­ º®±³ Û¨°Ü×

î

ÅïîÃ Ü× Û¨° í Ì¸» ½±³³¿²¼ ½±³»­ º®±³ Û¨°Ü×

í

ÅïíÃ Ü× Û¨° ì Ì¸» ½±³³¿²¼ ½±³»­ º®±³ Û¨°Ü×

ì

ÅïìÃ ßÒÜ ï Ì¸» ½±³³¿²¼ ½±³»­ º®±³ ¬¸»

±«¬°«¬ ±º ¬¸» ¾´±½µ ßÒÜï

ÅïëÃ ßÒÜ î Ì¸» ½±³³¿²¼ ½±³»­ º®±³ ¬¸»

±«¬°«¬ ±º ¬¸» ¾´±½µ ßÒÜî

ÅïêÃ ßÒÜ í Ì¸» ½±³³¿²¼ ½±³»­ º®±³ ¬¸»

±«¬°«¬ ±º ¬¸» ¾´±½µ ßÒÜí

ÅïéÃ ÑÎ ï Ì¸» ½±³³¿²¼ ½±³»­ º®±³ ¬¸»

±«¬°«¬ ±º ¬¸» ¾´±½µ ÑÎï

ÅïèÃ ÑÎ î Ì¸» ½±³³¿²¼ ½±³»­ º®±³ ¬¸»

±«¬°«¬ ±º ¬¸» ¾´±½µ ÑÎî

ÅïçÃ ÑÎ í Ì¸» ½±³³¿²¼ ½±³»­ º®±³ ¬¸»

±«¬°«¬ ±º ¬¸» ¾´±½µ ÑÎí

ÅîðÃ ÒÑÌ ï Ì¸» ½±³³¿²¼ ½±³»­ º®±³ ¬¸»

±«¬°«¬ ±º ¬¸» ¾´±½µ ÒÑÌï

ÅîïÃ ÒÑÌ î Ì¸» ½±³³¿²¼ ½±³»­ º®±³ ¬¸»

±«¬°«¬ ±º ¬¸» ¾´±½µ ÒÑÌî

ÅîîÃ ÒÑÌ í Ì¸» ½±³³¿²¼ ½±³»­ º®±³ ¬¸»

±«¬°«¬ ±º ¬¸» ¾´±½µ ÒÑÌí

ÅîíÃ ÒÑÌ ì Ì¸» ½±³³¿²¼ ½±³»­ º®±³ ¬¸»

±«¬°«¬ ±º ¬¸» ¾´±½µ ÒÑÌì

ÅîìÃ Ú®¯Í»´ ³¿¬½¸ Ì¸» ½±³³¿²¼ ·­ ½±³·²¹ º®±³ ¬¸»

±«¬°«¬ ±º ¬¸» ¾´±½µ Ú®»¯ Í»´

³¿¬½¸

ÅîëÃ Í¸±®¬Ú´±±®Ú´ Ì¸» ½±³³¿²¼ ·­ ¬¸» ­¸±®¬ º´±±®

º´¿¹

×òððï Î«² Ú©¼ ­®½ Í±«®½» ±º ¬¸» Î«² Ú±®©¿®¼ ½±³³¿²¼ ±º ÔÝÉ ß­ º±® ×òððð í ð îë ïðï

×òððî Î«² Î»ª ­®½ Í±«®½» ±º ¬¸» Î«² Î»ª»®­» ½±³³¿²¼ ±º ÔÝÉ ß­ º±® ×òððð ì ð îë ïðî

×òððí Ú®»¯ Í»´ ï ­®½ Í±«®½» ±º ¬¸» Ú®»¯«»²½§ Í»´»½¬±® ï ±º ÔÝÉ ß­ º±® ×òððð ë ð îë ïðí

×òððì Ú®»¯ Í»´ î ­®½ Í±«®½» ±º ¬¸» Ú®»¯«»²½§ Í»´»½¬±® î ±º ÔÝÉ ß­ º±® ×òððð ê ð îë ïðì

×òððë Ú®»¯ Í»´ í ­®½ Í±«®½» ±º ¬¸» Ú®»¯«»²½§ Í»´»½¬±® í ±º ÔÝÉ ß­ º±® ×òððð é ð îë ïðë

×òððê Ú®»¯ Í»´ ì ­®½ Í±«®½» ±º ¬¸» Ú®»¯«»²½§ Í»´»½¬±® ì ±º ÔÝÉ ß­ º±® ×òððð ð ð îë ïðê

×òððé Î¿³° Í»´ ï ­®½ Í±«®½» ±º ¬¸» Î¿³° Í»´»½¬±® ï ±º ÔÝÉ ß­ º±® ×òððð îë ð îë ïðé

×òððè Î¿³° Í»´ î ­®½ Í±«®½» ±º ¬¸» Î¿³° Í»´»½¬±® ï ±º ÔÝÉ ß­ º±® ×òððð ð ð îë ïðè

×òððç Û¨¬ º¿«´¬ ­®½ Í±«®½» ±º ¬¸» Û¨¬»®²¿´ Ú¿«´¬ ½±³³¿²¼ ±º ÔÝÉ ß­ º±® ×òððð è ð îë ïðç

×òðïð Ú¿«´ ®»­»¬ ­®½ Í±«®½» ±º ¬¸» Ú¿«´¬ Î»­»¬ ½±³³¿²¼ ±º ÔÝÉ ß­ º±® ×òððð ç ð îë ïïð

×òðïï Þ¿µ °©® ¿½¬ ­®½ Í±«®½» ±º ¬¸» Þ¿½µ«° Ð±©»® Í«°°´§ ß½¬·ª» ½±³³¿²¼ ±º ÔÝÉ ß­ º±® ×òððð ð ð îë ïïï

×òðïî Ú±®½»¼ ­¬±° ­®½ Í±«®½» ±º ¬¸» Ú±®½»¼ Í¬±° ½±³³¿²¼ ±º ÔÝÉ ð ð îë ïèë

×òïðð Ü·¹ ±«¬°«¬ ï ½º¹ Ü·¹·¬¿´ ±«¬°«¬ ï ½±²º·¹«®¿¬·±² ÅðÃ Ü®·ª» Î»¿¼§ ëï ð ëë ïïî

ÅïÃ ß´¿®³ ­¬¿¬»

ÅîÃ Ò±¬ ·² ¿´¿®³

ÅíÃ Ó±¬±® ®«²

ÅìÃ Ó±¬±® ­¬±°

ÅëÃ ÎÛÊ ®±¬¿¬·±²

ÅêÃ Í¬»¿¼§ ­¬¿¬»

ÅéÃ Î¿³°·²¹

ÅèÃ ËÊ ®«²²·²¹
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ÐßÎßÓÛÌÛÎ Ð×ÝÕ Ô×ÍÌ

ÅçÃ Ñ«¬ ¬®¯â¬¸®

ÅïðÃ Ý«®®»²¬ ´·³

ÅïïÃ ÜÝó´·²µ ´·³

ÅïîÃ Ô·³·¬ ¿½¬·ª»

ÅïíÃ ß«¬±½¿°¬ ®«²

ÅïìÃ ÞË ±ª»®´±¿¼

ÅïëÃ Ò»¹ °©®º¿½¬

ÅïêÃ Ð×Ü »®® âä

ÅïéÃ Ð×Ü »®®â¬¸®

ÅïèÃ Ð×Ü »®®ä¬¸®

ÅïçÃ Ð×Ü»®âäø·²¸÷

ÅîðÃ Ð×Ü»®®âø·²¸÷

ÅîïÃ Ð×Ü»®®äø·²¸÷

ÅîîÃ ÚÉÜ »²½ ®±¬

ÅîíÃ ÎÛÊ »²½ ®±¬

ÅîìÃ Û²½±¼»® ­¬±°

ÅîëÃ Û²½±¼»® ®«²

ÅîêÃ Û¨¬»®² º¿«´¬

ÅîéÃ Ò± »¨¬ º¿«´¬

ÅîèÃ Í»®·¿´ ÌÑ

ÅîçÃ º®»¯ã¬¸®ï

ÅíðÃ º®»¯ÿã¬¸®ï

ÅíïÃ º®»¯â¬¸®ï

ÅíîÃ º®»¯ä¬¸®ï

ÅííÃ º®»¯ã¬¸®î

ÅíìÃ º®»¯ÿã¬¸®î

ÅíëÃ º®»¯â¬¸®î

ÅíêÃ º®»¯ä¬¸®î

ÅíéÃ ØÍ ¬»³°ã¬¸®

ÅíèÃ ØÍ ¬»³°ÿã¬¸®

ÅíçÃ ØÍ ¬»³°â¬¸®

ÅìðÃ ØÍ ¬»³°ä¬¸®

ÅìïÃ Ñ«¬°«¬ º®»¯

ÅìîÃ Ñ«¬ º®»¯ ¨ î

ÅìíÃ Ý±¿­¬Ì¸®±«¹¸

ÅììÃ Û³¹Í¬±°

ÅìëÃ ÜÝ ¾®¿µ·²¹

ÅìêÃ Ü®ª ÑÔ ­¬¿¬«­

ÅìéÃ Ü®ª ÑÔ ©¿®²

ÅìèÃ Ó±¬ ÑÔ ­¬¿¬«­

ÅìçÃ Î»­»®ª»¼

ÅëðÃ Î»­»®ª»¼

ÅëïÃ Ý±²¬¿½¬±® ß½¬·ª» ©¸»² ¬¸» ÎËÒ ½±²¬¿½¬±®

¸¿­ ¬± ¾» ½´±­»¼ô »·¬¸»® º±®

«°©¿®¼ ±® ¼±©²©¿®¼ ³±¬·±²

ÅëîÃ Ý±²¬¿½¬±® ËÐ ß½¬·ª» ©¸»² ¬¸» ÎËÒ ½±²¬¿½¬±®

¸¿­ ¬± ¾» ½´±­»¼ º±® «°©¿®¼

³±¬·±²

ÅëíÃ Ý±²¬¿½¬±® ÜÉ ß½¬·ª» ©¸»² ¬¸» ÎËÒ ½±²¬¿½¬±®

¸¿­ ¬± ¾» ½´±­»¼ º±® ¼±©²©¿®¼

³±¬·±²

ÅëìÃ Þ®¿µ» ½±²¬ ß½¬·ª» ©¸»² ¬¸» ³»½¸¿²·½¿´

¾®¿µ» ¸¿­ ¬± ¾» ®»´»¿­»¼

ÅëëÃ Ô·º¬ ­¬¿®¬ ß½¬·ª» ©¸»² ¬¸» ·²ª»®¬»® ±«¬°«¬

¾®·¼¹» ·­ »²¿¾´»¼ ¿²¼ ÜÝ ¾®¿µ»

·­ ²±¬ ·² °®±¹®»­­

×òïðï Ü·¹ ±«¬°«¬ î ½º¹ Ü·¹·¬¿´ ±«¬°«¬ î ½±²º·¹«®¿¬·±² ß­ º±® ×òïðð íî ð ëë ïïí

×òïðî Ü·¹ ±«¬°«¬ í ½º¹ Ü·¹·¬¿´ ±«¬°«¬ í ½±²º·¹«®¿¬·±² ß­ º±® ×òïðð ëì ð ëë ïïì

×òïðí Ü·¹ ±«¬°«¬ ì ½º¹ Ü·¹·¬¿´ ±«¬°«¬ ì ½±²º·¹«®¿¬·±² ß­ º±® ×òïðð î ð ëë ïïë

×òïëð Û¨° Ü·¹Ñ«¬ ï ½º¹ Û¨¬»²¼»¼ ¼·¹·¬¿´ ±«¬°«¬ ï ½±²º·¹«®¿¬·±² ß­ º±® ×òïðð ëî ð ëë ïïê

×òïëï Û¨° Ü·¹Ñ«¬ î ½º¹ Û¨¬»²¼»¼ ¼·¹·¬¿´ ±«¬°«¬ î ½±²º·¹«®¿¬·±² ß­ º±® ×òïðð ëí ð ëë ïïé

×òïëî Û¨° Ü·¹Ñ«¬ í ½º¹ Û¨¬»²¼»¼ ¼·¹·¬¿´ ±«¬°«¬ í ½±²º·¹«®¿¬·±² ß­ º±® ×òïðð ð ð ëë ïèð

×òîðð ß² ·² ï Ì§°» ÅðÃ õñó ïðÊ ï ð ï ïïè

ÅïÃ ðóïðÊñðóîð³ß

×òîðï ß² ·² ï ±ºº­»¬ ß²¿´±¹ ×²°«¬ ï ±ºº­»¬ ð óççòç ççòç û ðòï ïïç

×òîðî ß² ·² ï ¹¿·² ß²¿´±¹ ×²°«¬ ï ¹¿·² ï óçòçç çòçç û ðòðï ïîð

×òîðí ß² ·² ï ³·²·³«³ ß² ×²°«¬ ï ³·²·³«² ª¿´«» ð ð ççòçç û ðòï ïîï

×òîðì ß² ·² ï º·´¬»® Ì·³» ½±²­¬¿²¬ ±º ¼·¹·¬¿´ º·´¬»® ±² ß²¿´±¹ ·²°«¬ ï ðòï ðòððï ðòîë ­»½ ðòððï ïîî

×òîðë ß² ·² ï Ü»¿¼Þ¿²¼ ß²¿´±¹ ×²°«¬ ï ¼»¿¼ ¾¿²¼ ð ð ççòç û ðòðï ïèî

Í»¬¬·²¹ ±º ¬¸» ß²¿´±¹ ×²°«¬ ï ¬§°» ®»º»®»²½» øª±´¬¿¹»÷ Þ·°±´¿® o ïðÊ

Ë²·°±´¿® õïðÊ
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×òîïð ß² ·² î Ì§°» ÅðÃ õñó ïðÊ ð ð ï ïîí

ÅïÃ ðóïðÊñðóîð³ß

×òîïï ß² ·² î ±ºº­»¬ ß²¿´±¹ ×²°«¬ î ±ºº­»¬ ð óççòç ççòç û ðòï ïîì

×òîïî ß² ·² î ¹¿·² ß²¿´±¹ ×²°«¬ î ¹¿·² ï óçòçç çòçç û ðòðï ïîë

×òîïí ß² ·² î ³·²·³«³ ß² ×²°«¬ î ³·²·³«² ª¿´«» ð ð ççòçç û ðòðï ïîê

×òîïì ß² ·² î º·´¬»® Ì·³» ½±²­¬¿²¬ ±º ¼·¹·¬¿´ º·´¬»® ±² ß²¿´±¹ ·²°«¬ î ðòï ðòððï ðòîë ­»½ ðòððï ïîé

×òîïë ß² ·² î Ü»¿¼Þ¿²¼ ß²¿´±¹ ×²°«¬ î ¼»¿¼ ¾¿²¼ ð ð ççòç û ðòï ïèí

×òîîð ß² ·² í Ì§°» ÅïÃ ðóïðÊñðóîð³ß ï ï î ïîè

ÅîÃ ìóîð³ß

×òîîï ß² ·² í ±ºº­»¬ ß²¿´±¹ ×²°«¬ í ±ºº­»¬ ð óççòç ççòç û ðòï ïîç

×òîîî ß² ·² í ¹¿·² ß²¿´±¹ ×²°«¬ í ¹¿·² ï óçòçç çòçç û ðòðï ïíð

×òîîí ß² ·² í ³·²·³«³ ß² ×²°«¬ í ³·²·³«² ª¿´«» ð ð ççòçç û ðòðï ïíï

×òîîì ß² ·² í º·´¬»® Ì·³» ½±²­¬¿²¬ ±º ¼·¹·¬¿´ º·´¬»® ±² ß²¿´±¹ ·²°«¬ í ðòï ðòððï ðòîë ­»½ ðòððï ïíî

×òîîë ß² ·² í Ü»¿¼Þ¿²¼ ß²¿´±¹ ×²°«¬ í ¼»¿¼ ¾¿²¼ ð ð ççòç û ðòï ïèì

×òíðð ß²¿´±¹ ±«¬ ï ½º¹ ß²¿´±¹ Ñ«¬°«¬ ï ½±²º·¹«®¿¬·±² ÅðÃ Ú®»¯ ±«¬ ¿¾­ Ñ«¬°«¬ Ú®»¯«»²½§ ¿¾­±´«¬»

ª¿´«»ò

ð ð îî ïíí

ÅïÃ Ú®»¯ ±«¬ Ñ«¬°«¬ Ú®»¯«»²½§ò

ÅîÃ Ñ«¬°«¬ ½«®® Ñ«¬°«¬ Ý«®®»²¬ò

ÅíÃ Ñ«¬ ª±´¬¿¹» Ñ«¬°«¬ Ê±´¬¿¹»ò

ÅìÃ Ñ«¬ ¬®¯ ø°±­÷ Ñ«¬°«¬ Ì±®¯«» °±­·¬·ª» ª¿´«»ò

ÅëÃ Ñ«¬ ¬®¯ ø¿¾­÷ Ñ«¬°«¬ Ì±®¯«» ¿¾­±´«¬» ª¿´«»ò

ÅêÃ Ñ«¬ ¬®¯ Ñ«¬°«¬ Ì±®¯«»ò

ÅéÃ Ñ«¬ °©® ø°±­÷ Ñ«¬°«¬ Ð±©»® °±­·¬·ª» ª¿´«»ò

ÅèÃ Ñ«¬ °©® ø¿¾­÷ Ñ«¬°«¬ Ð±©»® ¿¾­±´«¬» ª¿´«»ò

ÅçÃ Ñ«¬ °©® Ñ«¬°«¬ Ð±©»®ò
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Úòïïï Ú®»¯«»²½§ ®»º ïï Ü·¹·¬¿´ Î»º»®»²½» º®»¯«»²½§ ïï ð óÚòðîð Úòðîð Ø¦ ðòï íîî
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Úòïïë Þ¿µÐ©® ³¿¨ º®»¯ Ü·¹·¬¿´ ®»º»® º®»¯«»²½§ ïëò É¸»² ·² ¾¿½µ«° °±©»® ³±¼»ô ·¬

¼»º·²»­ ¬¸» «°°»® ´·³·¬ ±º ¬¸» ·²ª»®¬»® ±«¬°«¬ º®»¯«»²½§

ë óÚòðîð Úòðîð Ø¦ ðòï íîê

Úòïïê Í³±±¬¸ ­¬¿®¬ º®¯ Ú®»¯«»²½§ ®»º»®»²½» ¼«®·²¹ ­³±±¬¸ ­¬¿®¬ î óÚòðîð Úòðîð Ø¦ ðòï íîé

Úòîðï ß½½»´»®¿¬·±² ï Ô·²»¿® ¿½½»´»®¿¬·±² ©·¬¸ ®¿³° ­»¬ ï ðòê ðòðï ëòð ³ñ­
î ðòðï íîç

Úòîðî Ü»½»´»®¿¬·±² ï Ô·²»¿® ¼»½»´»®¿¬·±² ©·¬¸ ®¿³° ­»¬ ï ðòê ðòðï ëòð ³ñ­
î ðòðï ííð

ÚÎÛÏ ú ÎßÓÐ

Þ»¸¿ª·±® ±º ¬¸» º®»¯«»²½§ ®»º»®»²½» º®±³ Ó±¬±®°±¬»²¬·±³»¬»®

¼«®·²¹ ¿ Í¬±° ­»¯«»²½»
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í ðòðï íìí
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î ¿²¼ ì

ïòðð ðòðï ïðòðð ³ñ­
í ðòðï íìé
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ì

ïòìð ðòðï ïðòðð ³ñ­
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¿²¼ ì

ïòìð ðòðï ïðòðð ³ñ­
í ðòðï íìç
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Ðòððð Ý³¼ ­±«®½» ­»´ ÅðÃ Ý¬®´É±®¼Ñ²´§ ð ð ï ìðð
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Ðòððî Î»ª»®­¿´ »²¿¾´» Î»ª»®­¿´ »²¿¾´·²¹ ÅðÃ Ü·­¿¾´» Ü·­¿¾´·²¹ ®»ª»®­» ®±¬¿¬·±² ï ð ï ìðî

ÅïÃ Û²¿¾´» Û²¿¾´·²¹ ®»ª»®­» ®±¬¿¬·±²

Ðòððí Í¿º»¬§ Í¿º» ­¬¿®¬ ¼»º·²·¬·±² ÅðÃ ÑÚÚ ÍÌßÎÌ ¿´´±©»¼ ©·¬¸ ÎËÒ
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íèð

ìðð

ìîð

ììð

ìêð

ìèð
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Ðòðêð Êñº ­¸¿°» ÊñÚ Ý«®ª» Ì§°» ÅðÃ Ý«­¬±³ ÊñÚ ½«®ª» ¼»º·²»¼ ¾§ ¬¸» «­»® ï ð î ìïî

ÅïÃ Ô·²»¿® Ô·²»¿® ½¸¿®¿½¬»®·­¬·½
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Ðòðêî Þ¿­» º®»¯«»²½§ Þ¿­» º®»¯«»²½§ ëð îë ëðð Ø¦ ðòï ìïì

×¬ ¼»º·²»­ ¬¸» «­» ±º ÍÌßÎÌ ¿²¼ ÍÌÑÐ ½±³³¿²¼­

ÐßÎßÓÛÌÛÎ

Í±«®½» º±® ¬¸» Î¿³° ¬·³» »¨¬»²­·±² º«²½¬·±²

Ü®·ª» ½±²¬®±´ ³±¼»
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Úòðîð

ðòï ëðç
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Úòðîð

ðòï ëïð
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ÅïÃ Û²¿¾´»
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ÅïÃ Û²¿¾´»
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ðòëð ðòðï ëòðð ³ñ­ ðòðï ïíîí

ßòðçï Î¿³° º¿½¬±® ï ³«´¬·°´·»® º±® ¿½½ñ¼»½ ¿²¼ ¶»®µ­ ±º ®¿³° ­»¬­ ï ¿²¼ í ïòðð ðòðï îòëð ðòðï ïíîì

ßòðçî Î¿³° º¿½¬±® î ³«´¬·°´·»® º±® ¿½½ñ¼»½ ¿²¼ ¶»®µ­ ±º ®¿³° ­»¬­ î ¿²¼ ì ïòðð ðòðï îòëð ðòðï ïíîé

ßòîîð Ô·º¬ ­¬±° ³±¼» Ô·º¬ ¾»¸¿ª·±® ¿¬ ­¬±° ÅðÃ Ü½¾ ¿¬ ­¬±° ÜÝ ¾®¿µ» ·­ °»®º±®³»¼ ¿º¬»® ¬¸»

±«¬°«¬ º®»¯«»²½§ ·­ ¾»´±© Ðòììð

¬¸®»­¸±´¼

ï ð ï ïíëð

ÅïÃ Ò±®³¿´ ­¬±° ÜÝ ¾®¿µ» ·­ ²±¬ °»®º±®³»¼ ¿¬

­¬±°

ßòíðð ßÒÜï ×² ï ­®½ Í±«®½» ±º ×² ï ±º ´±¹·½ ¾´±½µ ßÒÜï ­»» ´·­¬ ±º ×òððð ð ð îë ïíëë

ßòíðï ßÒÜï ×² î ­®½ Í±«®½» ±º ×² î ±º ´±¹·½ ¾´±½µ ßÒÜï ­»» ´·­¬ ±º ×òððð ð ð îë ïíëê

ßòíðî ßÒÜî ×² ï ­®½ Í±«®½» ±º ×² ï ±º ´±¹·½ ¾´±½µ ßÒÜî ­»» ´·­¬ ±º ×òððð ð ð îë ïíëé

ßòíðí ßÒÜî ×² î ­®½ Í±«®½» ±º ×² î ±º ´±¹·½ ¾´±½µ ßÒÜî ­»» ´·­¬ ±º ×òððð ð ð îë ïíëè

ßòíðì ßÒÜí ×² ï ­®½ Í±«®½» ±º ×² ï ±º ´±¹·½ ¾´±½µ ßÒÜí ­»» ´·­¬ ±º ×òððð ð ð îë ïíëç

ßòíðë ßÒÜí ×² î ­®½ Í±«®½» ±º ×² î ±º ´±¹·½ ¾´±½µ ßÒÜí ­»» ´·­¬ ±º ×òððð ð ð îë ïíêð

ßòíðê ÑÎï ×² ï ­®½ Í±«®½» ±º ×² ï ±º ´±¹·½ ¾´±½µ ÑÎï ­»» ´·­¬ ±º ×òððð ð ð îë ïíêï

ßòíðé ÑÎï ×² î ­®½ Í±«®½» ±º ×² î ±º ´±¹·½ ¾´±½µ ÑÎï ­»» ´·­¬ ±º ×òððð ð ð îë ïíêî

ßòíðè ÑÎî ×² ï ­®½ Í±«®½» ±º ×² ï ±º ´±¹·½ ¾´±½µ ÑÎî ­»» ´·­¬ ±º ×òððð ð ð îë ïíêí

ßòíðç ÑÎî ×² î ­®½ Í±«®½» ±º ×² î ±º ´±¹·½ ¾´±½µ ÑÎî ­»» ´·­¬ ±º ×òððð ð ð îë ïíêì

ßòíïð ÑÎí ×² ï ­®½ Í±«®½» ±º ×² ï ±º ´±¹·½ ¾´±½µ ÑÎí ­»» ´·­¬ ±º ×òððð ð ð îë ïíêë

ßòíïï ÑÎí ×² î ­®½ Í±«®½» ±º ×² î ±º ´±¹·½ ¾´±½µ ÑÎí ­»» ´·­¬ ±º ×òððð ð ð îë ïíêê

ßòíïî ÒÑÌï ×² ­®½ Í±«®½» ±º ×²°«¬ ±º ´±¹·½ ¾´±½µ ÒÑÌï ­»» ´·­¬ ±º ×òððð ð ð îë ïíêé

ßòíïí ÒÑÌî ×² ­®½ Í±«®½» ±º ×²°«¬ ±º ´±¹·½ ¾´±½µ ÒÑÌî ­»» ´·­¬ ±º ×òððð ð ð îë ïíêè

ßòíïì ÒÑÌí ×² ­®½ Í±«®½» ±º ×²°«¬ ±º ´±¹·½ ¾´±½µ ÒÑÌí ­»» ´·­¬ ±º ×òððð ð ð îë ïíêç

ßòíïë ÒÑÌì ×² ­®½ Í±«®½» ±º ×²°«¬ ±º ´±¹·½ ¾´±½µ ÒÑÌì ­»» ´·­¬ ±º ×òððð ð ð îë ïíéð
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Ýòððð Í¿ª» °¿®¿³»¬»®­ Í¿ª» °¿®¿³»¬»®­ ½±³³¿²¼ øï÷ Ò± ¿½¬·±²ò øï÷ øï÷ øî÷ èðð

øî÷ Í¿ª» °¿®¿³»¬»®­ ½±³³¿²¼ò

Ýòððï Î»½¿´´ °¿®¿³ Î»½¿´´ ´¿­¬ ­»¬ ±º ­¿ª»¼ °¿®¿³»¬»®­ øï÷ Ò± ¿½¬·±²ò øï÷ øï÷ øî÷ èðï

øî÷ Î»½¿´´ ´¿­¬ ­»¬ ±º ­¿ª»¼

°¿®¿³»¬»®­ò

Ýòððî Ô±¿¼ ¼»º¿«´¬ Î»½¿´´ ±º ¬¸» º¿½¬±®§ °¿®¿³»¬»®­ò øï÷ Ò± ¿½¬·±²ò øï÷ øï÷ øî÷ èðî

øî÷ Ô±¿¼ ¼»º¿«´¬ °¿®¿³»¬»®­ò

Ýòðîð ß´¿®³ ½´»¿® Î»­»¬ ±º ¬¸» ¬¸» ß´¿®³ Ô·­¬ ®»¹·­¬»® øï÷ Ò± ¿½¬·±²ò øï÷ øï÷ øî÷ èðí

øî÷ Ý´»¿® ¿´¿®³ ®»¹·­¬»® ½±³³¿²¼ò

Ýòðìð Î»½¿´´ µ»§ °®±¹ øï÷ Ò± ¿½¬·±²ò øï÷ øï÷ øî÷ èðì

øî÷ Î»½¿´´ °¿®¿³»¬»® º®±³ ÐÎÙóÕÛÇ

µ»§ò

Ýòðìï Í¿ª» °¿®­ ¬± µ»§ øï÷ Ò± ¿½¬·±²ò øï÷ øï÷ øî÷

øî÷ Í¬±®¿¹» ±º °¿®¿³»¬»®­ ¬± ÐÎÙó

ÕÛÇ µ»§ò

Ýòðëð Î­¬ ³¼°´½ °®»½ ®«² øï÷ Ò± ¿½¬·±²ò øï÷ øï÷ øî÷ èðç

øî÷ Î»­»¬ ³¼°´½ »®®±®

Ýòðêð Ý¿´½«´¿¬» ­°¿½» øï÷ Ò± ¿½¬·±²ò øï÷ øï÷ øî÷ èðç

øî÷ Í¬¿®¬

Ýòðéð Î»½¿´´ µ¾¹ °®±¹ øï÷ Ò± ¿½¬·±²ò øï÷ øï÷ øî÷ èðç

øî÷ Î»½¿´´ °¿®­ º®±³ µ»§°¿¼

Ýòðéï Í¿ª» °¿®­ ¬± µ¾¹ Í¬±®¿¹» ±º °¿®¿³»¬»®­ ·²¬± ÔÝÜ µ»§°¿¼ øï÷ Ò± ¿½¬·±²ò øï÷ øï÷ øî÷ èïð

øî÷ Í¬±®» °¿®­ ·²¬± µ»§°¿¼

Ýòïðð Ó»¿­«®» ­¬¿¬±® Î Ó±¬±® ß«¬±¬«²» ½±³³¿²¼ øï÷ Ò± ¿½¬·±²ò øï÷ øï÷ øî÷ èðê

øî÷ ß«¬±¬«²» ½±³³¿²¼ò

Øòððð Ê·®¬«¿´ ¼·¹·¬¿´ ½±³³¿²¼ ð ð îëë ïððð

Øòððï Û¨° ª·®¬«¿´ ¼·¹·¬¿´ ½±³³¿²¼ ð ð îëë ïððï

Øòðïð Ê·®¬«¿´ ¼·¹·¬¿´ ­¬¿¬» ð ð îëë ïððî

Øòðïï Û¨° Ê·®¬«¿´ ¼·¹·¬¿´ ­¬¿¬» ð ð îëë ïððí

Øòðîð Ê·®¬«¿´ ß² Ñ«¬°«¬ ï ð óíîéêè íîéêé ïððì

Øòðîï Ê·®¬«¿´ ß² Ñ«¬°«¬ î ð óíîéêè íîéêé ïððë

Øòðîî Û¨° Ê·®¬«¿´ ß² Ñ«¬°«¬ ï ð óíîéêè íîéêé ïððê

Øòðíð Ð®±º·¼®·ª» Ý±²¬®±´ ©±®¼ ø­»» Ð®±º·¾«­ ·²­¬®«½¬·±² ³¿²«¿´÷ ð ð êëëíë ïððé

Øòðíï Ð®±º·¼®·ª» Í¬¿¬«­ ©±®¼ ø­»» Ð®±º·¾«­ ·²­¬®«½¬·±² ³¿²«¿´÷ ð ð êëëíë ïððè

Øòðíî Ð®±º·¼®·ª» ®»º»®»²½» ø­»» Ð®±º·¾«­ ·²­¬®«½¬·±² ³¿²«¿´÷ ð óïêíèì ïêíèí ïðìð

Øòðíí Ð®±º·¼®·ª» ¿½¬«¿´ ®»º»®»²½» ø­»» Ð®±º·¾«­ ·²­¬®«½¬·±² ³¿²«¿´÷ ï óïêíèì ïêíèí ïðìï

Øòðíì Ü®·ª» ­¬¿¬«­ ð ð êëëíë ïðìî

Øòðìð Ð®±¹®»­­ ð ð ïðð ïððç

Øòðëð Ü®·ª» ±«¬°«¬ º®»¯«»²½§ ¿¬ íî¾·¬ øÔÍÉ÷ ø¼òððð÷ ð ó î
íï

î
íï

óï ïðïð

Øòðëï Ü®·ª» ±«¬°«¬ º®»¯«»²½§ ¿¬ íî¾·¬ øÓÍÉ÷ ø¼òððð÷ ð ó î
íï

î
íï

óï ïðïï

Øòðëî Ü®·ª» ®»º»®»²½» º®»¯«»²½§ ¿¬ íî¾·¬ øÔÍÉ÷ ø¼òððï÷ ð ó î
íï

î
íï

óï ïðïî

Øòðëí Ü®·ª» ®»º»®»²½» º®»¯«»²½§ ¿¬ íî¾·¬ øÓÍÉ÷ ø¼òððï÷ ð ó î
íï

î
íï

óï ïðïí

Øòðëì Ñ«¬°«¬ ­°»»¼ ø¼òððð÷öøÐòêðð÷ ¿¬ íî¾·¬ øÔÍÉ÷ ø¼òððé÷ ð ó î
íï

î
íï

óï ïðïì

Øòðëë Ñ«¬°«¬ ­°»»¼ ø¼òððð÷öøÐêðð÷¿¬ íî¾·¬ øÓÍÉ÷ ø¼òððé÷ ð ó î
íï

î
íï

óï ïðïë

Øòðëê Í°»»¼ Î»º ø¼òððï÷öøÐòêðð÷ ¿¬ íî¾·¬ øÔÍÉ÷ ø¼òððè÷ ð ó î
íï

î
íï

óï ïðïê

Øòðëé Í°»»¼ Î»º ø¼òððï÷öøÐòêðð÷ ¿¬ íî¾·¬ øÓÍÉ÷ ø¼òððè÷ ð ó î
íï

î
íï

óï ïðïé

Øòðëè Û²½±¼»® º®»¯ ¿¬ íî¾·¬ øÔÍÉ÷ ø¼òíðï÷ ð ó î
íï

î
íï

óï ïðïè

Øòðëç Û²½±¼»® º®»¯ ¿¬ íî¾·¬ øÓÍÉ÷ ø¼òíðï÷ ð ó î
íï

î
íï

óï ïðïç

Øòðêð Û²½±¼»® ­°»»¼ ø¼òððð÷öøÐòêðð÷ ¿¬ íî¾·¬ øÔÍÉ÷ ø¼òíðî÷ ð ó î
íï

î
íï

óï ïðìì

Øòðêï Û²½±¼»® ­°»»¼ ø¼òððð÷öøÐòêðð÷ ¿¬ íî¾·¬ øÓÍÉ÷ ø¼òíðî÷ ð ó î
íï

î
íï

óï ïðìë

Øòðêî Þ·¬©·­» ®»¿¼·²¹ ±º ¿½¬·ª» ¿´¿®³­ ø¾·¬ ð ¬± ïë÷ò Û¿½¸ ¾·¬ ·­

¿­­±½·¿¬»¼ ¬± ¿ ­°»½·º·½ ¿´¿®³ô ¿½½±®¼·²¹ ¬± ¬¿¾´» çòíòïò

ð ð î
íï

óï ïðêð

Ì¸·­ ³»²« ·­ ²±¬ ¿ª¿·´¿¾´» ±² ¬¸» µ»§°¿¼ò Ì¸» ­»¬¬·²¹ ¿²¼ ¬¸» ®»¿¼·²¹ ±º ¬¸» °¿®¿³»¬»®­ ¸»®» ½±²¬¿·²»¼ô ½¿² ¾» °»®º±®³»¼ »¨½´«­·ª»´§ ª·¿ ­»®·¿´ ´·²» ±® ¬¸®±«¹¸ ÍÞ× ½¿®¼ò

èðëÍ¬±®¿¹» ±º ¬¸» ·²ª»®¬»® °¿®¿³»¬»® ±² ¬¸» »¨¬»®²¿´ µ»§

Î»½¿´´ ±º °¿®¿³»¬»®­ º®±³ ÔÝÜ µ»§°¿¼

Ø×ÜÜÛÒ

Î»­»¬ ³¼°´½ »®®±® ¿¬ °®»ª·±«­ ®«²

Ñºº ´·²» ­°¿½» »ª¿´«¿¬·±²

ÝÑÓÓßÒÜ

Î»½¿´´ ±º ¬¸» °¿®¿³»¬»®­ ·² ¬¸» »¨¬»®²¿´ µ»§
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Øòðêí Þ·¬©·­» ®»¿¼·²¹ ±º ¿½¬·ª» ¿´¿®³­ ø¾·¬ ïê ¬± íï÷ò Û¿½¸ ¾·¬ ·­

¿­­±½·¿¬»¼ ¬± ¿ ­°»½·º·½ ¿´¿®³ô ¿½½±®¼·²¹ ¬± ¬¿¾´» çòíòïò

ð ð î
íï

óï ïðêï

Øòïðð Î»³±¬» Ü·¹·¬¿´ ×²°«¬­ øðòòïë÷ ð ð êëëíë ïðîï

Øòïðï Î»³±¬» Ü·¹·¬¿´ ×²°«¬­ øïêòòíï÷ ð ð êëëíë ïðîî

Øòïïð Î»³±¬» Ü·¹·¬¿´ Ñ«¬°«¬­ øðòòïë÷ ð ð êëëíë ïðîí

Øòïïï Î»³±¬» Ü·¹·¬¿´ Ñ«¬°«¬­ øïêòòíï÷ ð ð êëëíë ïðîì

Øòïîð Î»³±¬» ß²¿´±¹ ·²°«¬ ï ð óíîéêè íîéêé ïðîë

Øòïîï Î»³±¬» ß²¿´±¹ ·²°«¬ î ð óíîéêè íîéêé ïðîê

Øòïíð Î»³±¬» ß²¿´±¹ ±«¬°«¬ ï ð óíîéêè íîéêé ïðîé

Øòïíï Î»³±¬» ß²¿´±¹ ±«¬°«¬ î ð óíîéêè íîéêé ïðîè

Øòëðð Ø¿®¼©¿®» ®»­»¬ ð ð ï ïðîç

Øòëðï ß´¿®³ ®»­»¬ ð ð ï ïðíð

Øòëðî Ý±¿­¬ ¬± ­¬±° ð ð ï ïðíï

Øòëðí Í¬±° ©·¬¸ ®¿³° ð ð ï ïðíî

Øòëðì Ý´±½µ©·­» Í¬¿®¬ ð ð ï ïðíí

Øòëðë ß²¬·ó½´±½µ©·­» Í¬¿®¬ ð ð ï ïðíì

Øòëðê Ý´±½µ©·­» Ö±¹ ð ð ï ïðíë

Øòëðé ß²¬·ó½´±½µ©·­» Ö±¹ ð ð ï ïðíê

Øòëðè Ý´±½µ©·­» Ú´§·²¹ ®»­¬¿®¬ ð ð ï ïðíé

Øòëðç ß²¬·ó½´±½µ©·­» Ú´§·²¹ ®»­¬¿®¬ ð ð ï ïðíè

Øòëïð ÜÝ Þ®¿µ» ð ð ï ïðíç



NOTE:





ÙÛÚÎßÒ ÞÛÒÛÔËÈ
Ô¿³³»®¼®·»­ô ïìß
Þóîîëð ÑÔÛÒ
Ð¸ò  õíî øð÷ ïìîìèïèï
Ú¿¨ò õíî øð÷ ïìîìèïèð
·²º±à¹»º®¿²ò¾»

ÙÛÚÎßÒ ÞÎßÍ×Ô
ÛÔÛÌÎÑÛÔÛÌÎLÒ×Ýß
ßª»²·¼¿ Ü®ò ß´¬·²± ß®¿²¬»­ô
íééñíéç Ê·´¿ Ý´»³»²¬·²±
ðìðìîóðíî Í^Ñ ÐßËÔÑ ó ÍÐ
Ð¸ò õëë øð÷ ïïëëèëïïíí
Ú¿¨ õëë øð÷ ïïëëèëïìîë
¹»º®¿²à¹»º®¿²ò½±³ò¾®

ÙÛÚÎßÒ ÜÛËÌÍÝØÔßÒÜ
Ð¸·´·°°óÎ»·­óÍ¬®¿A» ç¿
êíëðð ÍÛÔ×ÙÛÒÍÌßÜÌ
Ð¸ò õìç øð÷ êïèîèðçð
Ú¿¨ õìç øð÷ êïèîèðçîîî
ª»®¬®·»¾à¹»º®¿²ò¼»

ÙÛÚÎßÒ ÍË×ÍÍÛ Íß
Î«» Ú®·¬¦ Ý±«®ª±·­·»® ìð
îíðî Ô¿ Ý¸¿«¨ó¼»óÚ±²¼­
Ð¸ò õìï øð÷ íîçêèìçëë
Ú¿¨ õìï øð÷ íîçêèíëéì

ÙÛÚÎßÒ ó ÚÎßÒÝÛ
ìô ®«» Ö»¿² Ü»­°¿®³»¬ ó ÞÐ 
èîíé
êçíëë ÔÇÑÒ Ý»¼»¨ ðè
Ð¸ò õíí øð÷ ìéèééðíðð
Ú¿¨ õíí øð÷ ìéèééðíîð
½±³³»®½·¿´à¹»º®¿²òº®

ÙÛÚÎßÒ ×ÒÝ
ß«¬±³¿¬·±² ¿²¼ Í»²­±®­
è Ô±©»´´ ßª»²«»
É×ÒÝØÛÍÌÛÎ ó Óß ðïèçð
Ì±´´ Ú®»» ïóèèèóèèèóììéì
Ð¸ò õï øéèï÷ éîçëîìç
Ú¿¨ õï øéèï÷ éîçïìêè
·²º±à¹»º®¿²·­·ò½±³

ÙÛÚÎßÒ ×ÒÝ
Ó±¬·±² Ý±²¬®±´
ïìîðï Ü Í±«¬¸ Ô¿µ»­ Ü®·ª»
ÒÝ îèîéí ó Ý¸¿®´±¬¬»
Ð¸ò õï éðì íîçðîðð
Ú¿¨ õï éðì íîçðîïé
­¿´»­½±²¬¿½¬à­·»·¿³»®·½¿ò½

Í×Û× ßÎÛÙ ó ÙÛÎÓßÒÇ
Æ¿½¸»®­©»¹ô ïé
Ü éìíéê ó Ù»³³®·¹¸»·³
Ð¸ò õìç éïìí çéíð
Ú¿¨ õìç éïìí çéíçé
·²º±à­·»·¿®»¹ò¼»

ÙÛÚÎßÒ Í×Û× ó ËÕ Ô¬¼ò
é Ð»¿®­±² Î±¿¼ô Ý»²¬®¿´ Ð¿®µ
ÌÛÔÚÑÎÜô ÌÚî çÌÈ 
Ð¸ò õìì øð÷ èìë îêðìëëë
Ú¿¨ õìì øð÷ èìë îêðìëëê
­¿´»­à¹»º®¿²ò½±ò«µ

ÙÛÚÎßÒ Í×Û× ó ßÍ×ß
Þ´µò íð Ô±§¿²¹ ©¿§ 
ðíóïç Ô±§¿²¹ ×²¼«­¬®·¿´ Û­¬¿¬» 
ëðèéêç Í×ÒÙßÐÑÎÛ 
Ð¸ò  õêë ê èìïèíðð 
Ú¿¨ò õêë ê éìîèíðð 
·²º±à­·»·¿­·¿ò½±³ò­¹

ÙÛÚÎßÒ Í×Û× Û´»½¬®·½ Ð¬» Ô¬¼
Þ´±½µ Þô Ù®òÚ´®ô Ò±òïëëô 
Ú« Ì» È· Ç· Î±¿¼ô
É¿· Ù¿± Ï·¿± Ì®¿¼» Æ±²» 
îððïíï Í¸¿²¹¸¿·
Ð¸ò õèê îï ëèêê éèïê
Ð¸ò õèê îï ëèêê ïëëë
¹»º®¿²­¸à±²´·²»ò­¸ò½²

Í×Û× ÜÎ×ÊÛÍ ÌÛÝØÒÑÔÑÙÇ
Ò±òïîêëô Þïô Ø±²¹ Ü» Î±¿¼ô
Ö·¿ Ü·²¹ Ü·­¬®·½¬
îðïèîï Í¸¿²¹¸¿·
Ð¸ò õèê îï êçïêçèçè
Ú¿¨ õèê îï êçïêçííí
·²º±à­·»·¿­·¿ò½±³ò½²
±³

ÙÛÚÎßÒ Íò°òßò
Ê·¿ Í»¾·²¿ éì
îëðëð Ð®±ª¿¹´·± ¼�×­»± øÞÍ÷ 
×ÌßÔÇ
Ð¸ò õíç ðíð çèèèï
Ú¿¨ õíç ðíð çèíçðêí
·²º±à¹»º®¿²ò½±³
©©©ò¹»º®¿²ò½±³

Ü®·ª» ú Ó±¬·±² Ý±²¬®±´ Ë²·¬
Ê·¿ Ý¿®¼«½½· îì
îïðìð Ù»®»²¦¿²± ÅÊßÃ 
×ÌßÔÇ
Ð¸ò õíç ðî çêéêðï
Ú¿¨ õíç ðî çêèîêëí
·²º±³±¬·±²à¹»º®¿²ò½±³

Ì»½¸²·½¿´ ß­­·­¬¿²½» æ  
¬»½¸²±¸»´°à¹»º®¿²ò½±³

Ý«­¬±³»® Í»®ª·½» æ  
³±¬·±²½«­¬±³»®à¹»º®¿²ò½±³
Ð¸ò õíç ðî çêéêðëðð
Ú¿¨ õíç ðî çêéêðîéè


