Thank for choosing Mi ishi Electric inverter. This Inverter H ™ i
ank you for choosing Mitsubishi Electric inverter. This Inverte 1 INVERTER INSTALLATION AND PRECAUTIONS 23 Applicable cables and wiring length Type | Terminal [ oo Terminal name Terminal function description
MITSUBISHI Safety Guideline provides handling information and precautions for Select cables of ded et that the voltage d il be 2% o | symbol
Py ) . ; . elect cables of recommended gauge size to ensure that the voltage drop will be or less. - - - ——
ELECTRIC 3[70’ use of this product. Do not use this product until you have full f th iring dist is | b tg 9 the i t d tor. th glt 3 inth ° in circuit will th for t tod ially ata | " s1 PC Safety stop input Use terminals S1 and S2 to receive the safety stop signal input from the
knowledge of the product mechanism, safety information and When installing the inverter on the enclosure surface, remove the front e W'”'"_g istance Is long be we_en e inverter an ""0 or, the voltage drop in the mal.n circuit wi gause _e motor fJ"qUB 0 eclrease especially at a low speed. _ (Channel 1) safety relay module. Terminals S1 and S2 can be used at a time (dual Input resistance: 4.7 kQ
Sericy g p! ) y i - h -
. X . X . The following table shows a selection example for the wiring length of 20 m at the ND rating. When using the inverter with the LD rating, refer to the FR-E860 Instruction channel). The Inverter judges the condition of the internal safety circuit | Voltage when contacts are
INVERTER instructions. cover and wiring cover to fix the inverter. Allow clearance M. | (Ct tion). from the status (shorted/opened) between terminals S1 and PC, or open:
. S anual (Connection). § :
Please forward this Safety Guideline to the end user. + Install the inverter on a strong surface securely with screws. Cable gauge +1 Safety stop input between S2 and PC. When the status is opened, the inverter outputis | 21 to 26 VDC
: Leave enough alearances and take caaling measures. ﬁ 10 cm i i i Cimplierminal 2 s sz e (Channel 2) f:?r::g;itial status, terminal S1 and S2 are shorted with terminal PC b g}?c;rnegrg:}te:d'comads e
E 8 6 O - E +  Avoid places where the inverter is subjected to direct sunlight, high temperature or more Applicable Inverter Terminal | Tightening HIV cables, etc. (mm*) *1 AWG =2 £ " y ’ " N Y - .
A o screw torque E shorting wires. Remove the shorting wires and connect the safety relay 4 to 6 mADC
and high hlum'd“Y- model size 3 N-m RIL1, R/L1, RIL1, 3 module when using the safety stop function.
INVE RTER SAFETY GU I DELI N E * Install the inverter on a nonflammable wall surface. <:|  — \:> SI/Li‘ A S/IL§, T SI/L? A E The output status varies depending on the input status of the safety
1cm 1cm FR-E860-0017(0.75K) M4 1 24 = 2.4 2 = 2 14 = 14 % ?r?s 553355 in HIGH state during occurrence of the internal safety Permissible load:
FR-E860-001 7(0 75K) to 01 20(7 5K) E or more 1 U o more *1 FR:E860:0027(1'5K) i ; 2:4 2:4 > > ” ” 8 cirouit fault. The output is in LOW state otherwise. (2;7\</DD% at maximum)
- so soc Safety monitor output (The open collector transistor is ON (conductive) in LOW state. The 0.1A ’
10 cm FR-E860-0040(2.2K) M4 1 2-4 2-4 2 2 14 14 (open collector output) transistor is OFF (not conductive) in HIGH state.) ('I.'he voltage drop is 3.4 V
or more FR-E860-0061(3.7K) ™ 1 P 22 2 > ) m Refer to the FR-E800 Instruction Manual (Functional Safety) (BCN- e e
1 When using the inverters at the surrounding air temperature of 40°C or less, the A23488-000) when the signal is switched to HIGH while both terminals signal is ON.)
inverters can be installed closely attached (0 om clearance). FR-E860-0090(5.5K) M4 1 2-4 2-4 2 2 14 14 S1and S2 are open. (Please contact your sales representative for the .
FR-E860-0120(7.5K) M4 1 5.5-4 2-4 35 2 12 14 manual.)
2 INSTALLATION AND WI RING Contact input common
=1 HIV cable (600 V grade heat-resistant PVC insulated wire) with a maximum of 75°C. It is assumed that the cables will be used in a surrounding air temperature of (sink (negative Common terminal for the contact input terminal (sink logic).
. . 50°C or less and the wiring distance of 20 m or shorter. common))
21 Removal and reinstallation of covers 2 TP bl i ot pium P emprstrs o171 sumed el gl b used i suraundng s lemerar of 40 s andh g dare 20 T
For more information _ 3 The screw size for terminals R/L1 ,fS/LZ, TIL3, lfi V. W, PR, P/, NI~ and P1, and the earthing (grounding) terminal is shown o _ il Connect this terminal to the power supply common terminal of a transistor output (open collector
th duct 4 Removal of the front cover 4 Reinstallation of the front cover The line voltage drop can be calculated by the following formula: (source (positive output) device, such as a programmable controller, in the source logic to avoid malfunction by
on the proauci . . . - . i
1 p ) (a) (b) Line voltage drop [V] = +/3 x wire resistance [mQ/m] x wiring distance [m] x current [A] / 1000 common)) undesirable current.
= Use a larger diameter cable when the wiring distance is long or when it is desired to decrease the voltage drop (torque reduction) in the low speed range.
Rear of the cover * T tgl iring | th 9 9 9 P (torq ) P 9 (ngn\]/rli‘)gnpower supply Common terminal for the 24 VDC power supply (terminal PC). Isolated from terminal 5.
otal wiring leng
Model FR-E860-E GAIYOU Connect one or more motors within the total wiring length (sum of the wiring lengths of the motor and the inverter) shown in the following table. T External transistor Connect this terminal to the power supply common terminal of a
SETUMEI EIBUN g transistor output (open collector output) device, such as a
_ £ common ransisf put (op p )
Model Cable type P|:-72 setting Voltage 0.75K 1.5K 2.2K 3.7K 5.5K 7.5K k5] (sink (negative progra_mmable controller, in the sink logic to avoid malfunction by
code 1AJ057 (carrier frequency) class s common)) undesirable current. Power supply voltage
MITSUBISHI ELECTRIC CORPOR ATION T T (1 kHz) or lower p— T00m 700m 700m 200m 200m 500m £ — Safely stopinputterminal | oo ety stop input terminals range
IB-0600863ENG-G(2405)ME HEAD OFFICE: TOKYO BUILDING 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN 2 (2 kHz) or higher 100m 100m 100m 200m 300m 400m 3 PC common 220 26.5 VDC
ook - - Y Hooks Contact input common Permissible load current:
Specifications subject to change without notice. . R . " . . - . . (source (positive Common terminal for the contact input terminal (source logic). 100 mA
u "600 V cl rter-d lation-enh: d motor" and set Pr.72 PWM frequency selection according to the wiring length: "14.5 kHz or less" when the
se a class inverter-driven insulation-enhanced motor" and set Pr. req y g g lengf common))
4 Related manuals wiring length is 50 m or shorter, "8 kHz or less" when the wiring length is from 50 m to 100 m, or "2 kHz or less" when the wiring length is longer than 100 m. 24 VDC power supply
SD common Can be used as a 24 VDC 0.1 A power supply.
Manual name Manual number Model code Details 2_4 Termlnal connection dlag ram . Froquency sefiing c e PP —— "
A - — P A N — ommon terminal for the frequency setting signal (terminal 2 or 4). Do not earth (ground).
FR-E860 Instruction Manual (Connedtion) IB-0B0090GENG | 1AJ060 oo e e e o i, Specications; outine dimensions, Sinklogic common
- - Safety monitor output . .
S ’ 1 When connecting a DC — . . -
FR-E800 Instruction Manual (Function) |B-0G00BGBENG | 1AJ045 Manual describing details of the functions. ©Main ciruit terminal reactor, remove the SoC terminal common Common terminal for terminal SO
(O Control circuit terminal jumper across P1 and P/+. - -
FR-E800 Instruction Manual (Communication) | IB-0600871ENG 1AJ051 Manual describing details of the communications. Communication can be made via Ethemet.
- Category: 100BASE-TX/10BASE-T- Transmission method: Baseband
FR-E800 Instruction Manual (Maintenance) IB-0600874ENG 1AJ054 Manual describing how to identify causes of faults and warnings. Sockets of the wiring cover D_C reactor 5 _ _ Ethernet connector - Data transmission speed: 100 Mbps (100BASE-TX) / 10 Mbps (10BASE-T)
FR-E800 Instruction Manual (Functional Safety) | BCN-A23488-000 | 1AJ030 Manual describing the functional safety. . 3 (2 ports) *2 : max'gﬂumfsegmeg' length: 11'00 mtabe‘wesn :hez fz:g 5;23"[‘;&")‘*[““('";e(f:%%isg-#;’
i it Earth 2 - Number of cascade connection stages: Up to = up to -
ibi i i i (a) Loosen the mounting screws of the cover. (These screws cannot be (a) Check the position of the hooks on the rear of the cover. c Ny y X v
FR Configurator2 Instruction Manual IB-0600516ENG — g;:gi;?izﬂg?srdeta"s of the software used to set inverter parameters using a removed.) (Ground) v P E - Number of interfaces available: 1- IP version: IPv4
. . Jumper! i PRONJ- £ Use the USB connector to communicate with a personal computer. Setting and monitoring of the
PLC Function Programming Manual 1B-0600492ENG — Manual describing details of the PLC function. (b) Pull out the cover using its lower side as a support. (b) Insert the hooks of the cover into the sockets of the wiring cover, and reinstall the 3 USB connector *3 inverter is enabled using FR Configurator2.
With the cover removed, the control circuit terminals can be wired and cover to the inverter. I...M(.:(.:.B.. P1 Pr ,I Motor + Interface: conforms to USB 1.1+ Transmission speed: 12 Mbps
the plug-in option can be installed —_— RIL1 - Connector: USB mini B connector (receptacle mini B type)
- Three-phase T =, T s/L2
- i i - (Ti i - 0. . ACpower X i
Safety Information (c) Tighten the mounting screws of the front cover. (Tightening torque: 0.6 to 0.8 sup;y — o T3 1 Terminal functions can be selected using Pr.178 and Pr.179 (Input terminal function selection). (Refer to the FR-E800 Instruction Manual (Function).)
- —_— - - - A WARNING N-m) 2 Do not connect the parameter unit. The inverter may be damaged.
Do nl$t attemgtt:‘o mstﬁltlh_ perate: vgal_r:jtallp or 1P tIhIS prtoaduct until Earth (Ground) 3 USB bus power connection is available. The maximum SCCR is 500 mA.
you have read through this Safety Guideline and supplementary =
i Usage 4 FR-E860-0040(2.2K) or lower 4 FR-E860-0040(2.2K) or lower
setumen Sl e e DR e | [ ¥y o v oty i s et Removalof the witing cover Relnstalation o he witng cover 26 C ircui i
nformation and instructions. . . . A%cepss to the motor is allowed only after it igfully confirmed lhpal the motor does - ontro' circu It te rmlnal IaYOUt
| ifs aoperatloni I o %"d P ‘I must be perforni;ed ot start running. (a) oo )
by qualitied personnel. Here, qualified personnel means a person who Depending on the function settings of this product, the product does not stop its | Control input signals (N It: input allowed)*2 Relay output #6 |
m:els all thegollowmg condltlo:j;f:_ tion i d with electri output E\f/egn when tLI;\e STOP/RESET key og the oﬁe(rau%n pé'aggltirs‘ pressed. ;I'% ! ontrol input signals (No voltage input allowe )*Fomvard ! [¢] o Wiring method
* A person who possesses a certification in regard with electric prepare for it, provide a separate circuit and switch (to turn e power of this ' | *2Terminal functi ith th t t | 3 *6 Terminal functions vary by |: . . . . Lo . Lo .
appliance handling, or person took a proper engireerinE training. Eroduct, or appléa mechanical brake, etc.) for an emerqency stop. . : a:;g:v:e;n&fqi;az;v;" 1;;)1;)\1 erminal rotation start Relay output | Pr. 192 AB,C terminal | Use crimp terminals and stripped wire for the control circuit wiring. If only a single wire is used, the wire
Such training may’ be available at your local Mitsubishi Electric office. e sure to turn OFF the start (STF/STR) signal before clearing the fault as this | - Reverse O [(Fault output) function selection | can be stripped and used without a ferrule.
Contact your local sales office for schedules and locations. B’Odum will ’9':,5'\7" the '?0‘0" SUddl.‘?"' aﬂ?‘r ?tfhau" is clearedb driven by the load : Source logic rotation start d Connect the end of wires (crimp terminal or stranded wire) to the terminal block.
« A person who can access operating manuals for the protective ar?dnrOL}nqu:?aas eefg%‘i"’hgr’ &Haﬁaﬁelcglai%u% m%{gf‘s"re";gy e driven by the loa : !
devices (for example, light curtain) connected to the safety control o Useonlya thrge- haéqe squirrel cage motor or PM moptor as a load on this ; TTrmTmrmmmmessnseosseeeoe oS [S1]S2[PCDIODIN[SD| * Crimp terminals commercially available (as of April 2023.)
system, or a person who has read these manuals thoroughly and product. Connection of any other electrical equipment to the output of this product ' .
familiarized th with the protecti ices. . i ' (10 2[5 [ 4 [SO[SOC| Phoenix Contact Co., Ltd.
" Al " . . E‘:%odrﬁnﬂager;’!‘;xi?g iﬁ”& signal and X13 signal) under torque control ma Fit the cover to the inverter along the guides, and push the hook into the socket. :
!p this Safe't'y Gulslelme, the"safety instruction levels are classified into start the n?o‘t)or running at a low gpeed even whegn the start signqal (STF or STFg) is | Ferrule part No. P
WARNING™ and "CAUTION". not input. This product with the start command ON may also rotate the motor at a (b) : . Wire gauge (mm?) — - Without Crimping tool
I t handli h d low speed when the speed limit value is set to zero. Confirm that the motor | Contact input common [AIBIC] With insulation sleeve . i model No.
ncorrect handling may cause hazardous running does not cause any safety problems before performing pre-excitation. i ® insulation sleeve
/NVEGININER]  conditions, resulting in death or severe Do not modify this product. : 24VDC power supply(Common for 03 AT0,34-10TQ =
injury. Do not remove any part which is not instructed to be removed in the Instruction | external power supply transistor) B - el
Incorrect handling may cause hazardous Manual (Connection). Doing so may lead to a failure or damage of this product. s P oot 1 <SS A SO ! U UUUS O ‘ o ATOEOWE —
e H A " ! i Safety stop signal | - x
/\CAUTION | conditions, resulting in medium or slight : Safety stop input common 1y stop signal 0.7 AI0,75-106Y A0.75-10 CRIMPFOX 6
injury, or may cause only material damage. ACAUTION : Safety stop input (Channel 1) ---- so | Safety monitor output : 1 Al'1-10RD A1-10
| Safety stop input (Channel 2) -- shutoff r ‘ 1.25,1.5 Al'1,5-10BK A 1,5-10
. Usage : Shorting wire circuit Soc . i 0.75 (for 2 wil AI-TWIN 2x0,75-10GY s
Note that even the ACAUTION level may lead to a serious . ‘éﬂ"ﬁ? hinstauirr“g the (I‘VIC on the outtput‘side of the inverter, turn it ON/OFF while \ | such fathead g he half-hole ab h ' g wi ) Safety monitor output common . (for 2 wires) d
T T oth the inverter and motor are at a stop. a) Insert a tool such as a flathead screwdriver into the half-hole above the ! '
consequence depending on conditions. Be sure to follow the ® The electronic thermal O/L relay functio% may not be enough for protection of a @) " N . N . !
instructions of both levels as they are critical to personnel safety. motor from overheating. It is recommended to install an external thermal relay or PUSH" mark on the wiring cover to push the stopper behind the wiring h S 2
a PTC thermistor for overheat protection. cover approx. 3 mm i Frequency setting signals (Analog) 10(+5V) : 3 BAS I C 0 P E RATI 0 N
@ Electric shock prevention ® Do not repeatedly start or stop this product with a magnetic contactor on its input . : ' [+4Terminal input specifications can be changed :
side. Doing so may shorten the life of this product, . ) (b) Pull out the cover along the guides in the direction shown by the arrow in 1 | ™ by analog input specif tohover Frequency !
Use a noise filter or other means to minimize electromagnetic interference with ! Y analog input specifications switchover setting 2[00 5YDC i 3 1 c f =
A WARNING other electronic equipment used nearby this product. the figure above. : (Pr.73, Pr.267). Set the voltage/current input tentiomet 5 . | |Ethernet . Omponents [o) the Operatlon panel
® Appropriate precautions must be taken to suppress harmonics. Otherwise power . i ' | switchin the "V position to select voltage potentiometer <8 :0 %D/EDC\ +4 | |connector ) R
. Door;:‘)t ramove the fronlg_coverd or the wiring covar while ‘hﬁ power of this product 23{28{.‘&5 Cgaer;ecri?é% rfrgrg@tﬂ}sr zgg?duct may heat/damage a power factor ¢ FR-E860-0061(3.7K) or higher 4 FR-E860-0061(3.7K) or higher . mltna‘r;clt sle“tr; se\:c}e gtg;r:nwgz;mm e 12W1kQ 0 20mADC) ™ | The operation panel cannot be removed from the inverter.
- s i H ey K initi ing vari i i
Lsemo‘l,eadr: asi’h"e"é;?,';s‘eﬁ ﬁir;h ‘Jg}gg‘e l‘efm{,f’ar}‘scg’,"ﬁ{e"&fafg‘iﬁ'g";,%r‘{%"f‘i{]e ® Todrivea 608V class motor with this product, use an insulation-enhanced motor, Removal of the wiring cover Reinstallation of the w'"ngr cover ; specification. o o *3 1 5(Analog common) ;
civcuit{r{v can be touched. Doing so may cause an electric shock. o or take measures to Suppross surge V°f“399- Otherwise surge voltage, which s (a) [T 17 — ; : —
@ Even if power is OFF, do not remove the front cover except for wiring or periodic attrlb_utectlhtot et engt! Ia?'d t [chn?ss' of \tNITE, may occur at the motor terminals, [ 17 i [451tis recommended to use 2W1kQ when the , Name Description
|n|sp‘ept|oR askthe inside of this product is charged. Doing so may calise an () 3\?#:;:12 mglgﬁso&H‘\I/Seunablo?heoin\?eﬂ'le?'raaz-al voltage is generated on the motor 2 B 3 frequency setting signal is changed 4[4 to 20mADC. : ) 3 n
° Esf%{'e“vﬁir%‘g or inspection, check that the display of the operation panel is OFF. shaft, which may cause electrical corrosion of the bearing. Take measures such Guides 1| frequently. <0 08VDC ), ! PU/EXT key Switches between the PU operation mode, the PUJOG operation mode, and the
I , check f ! ) A . i i . 0to 10VDC/ g External operation mode.
IAny persfton whois g\'\rlglveféInhWIan%o{'I'[I\spectlon shall_\galtlforlgo minutes or [ ] 255 %ﬁcp;:?asrﬁgté?se rcegarllﬁrtg?ﬁgi??r% ial values after Parameter clear or Al ; : MON  RUN
longer after power and check that there are no residual voltage using a : ; : i ! ' i ; i
digi alf?wltimeterc())r the like. The capacitor is charged with high voltage for some E:ggrn;e&eer gle:rralt?ogei;fosrgggathe parameters must be set again as required : ; PRM PM MODE key Switches the operation panel to a different mode.
° !Il'?;‘iz amfs"%%w:arnhzgé?g\‘:},hseg?_ngsa%‘fﬁ'g (grounding) must conform to the . ;Lhis procljutcdctantﬁe easilyt_set'forRigh—t?]peedﬁoperation. Ihereftore, cgnsid_er all . Fit the cover to the inverter along the guides. ; ' P.RU SET key Used to confirm each selection. )
requirements of national and local safety regulations and electrical code (NEC inlggss ;‘(‘eamebeg)re‘iﬁgesgt:gn iagnag € performance of a motor and equipment . ' WefizgE et : Switches the monitor screen in the monitor mode.
o Ay peraomwho 5 involved In g of nspeckon of s product shallbe fully o thedﬁmh}(}%m“ﬁ‘h"q‘ be{%}a"ef d when power is restored after a power failure, Screwdriver 3 input switch*4 ; RUN key Start command
provide an MC on the input side of the inverter and also make up a sequence \coozzzzzzzooooooozsorzzzzzzoocoozozsozzzzzzzoooooozzoorzzzzzoocooilESeceRlRbrRee T ! .
L ﬁ%@%?iﬁ?ttgr%?ng]lg wglr-lki'nsulation sleeves to wire the power supply and the Wﬂch w":rf'-IOt switch ON the start signal. h fi tarts/s /fall in th i Connector for : The direction of motor rotation depends on the Pr.4D seting.
° en performing an inverter operation with frequent starts/stops, rise/fall in the | i " : i i
motor. ) - ) temperature of the transistor element of the inverter will repeat due to a repeated i plug-in option connection P : STOP/RESET key | USed o stop operation commands. ) B
® This product body must be installed before wiring. Otherwise you may get an flow of large current, shortening the life. Tk e oooooooooosooooooooooesohsooooooooeeeeeooeeeeeeeees 2 Used to reset the inverter when the protective function is activated.
electric shock or be injured. . N ® Perform an inspection and test operation of this product if it has been stored for a
® Do not touch the keys with wet hands. Doing so may cause an electric shock. long period of time. UP/DOWN key . "
® Do not subject the cables to scratches, excessive stress, heavy loads or pinching. ® To avoid damage to this product due to static electricity, static electricity in your o) Press this key to change the setting of frequency or parameter.
Doing so may cause an electric shock. body must be dglscharged before you touch this product,
@ Do not change the cooling fan while power is ON as itis dangerous to change the @ Only one PM motor can be connected to a single unit of this product.
L] B%Or[:g?tgaunchwmg Sﬁr‘:{galgigmi board or handle the cables with wet hands. Doing e A PXAh mofor mustt be udsedtunder fM sensorlﬁss vectordcortlrol. Dot not use a OStartng/stoppng the 'n erter on the operat'on pane|
d - synchronous motor, induction motor, or synchronous induction motor. . . . . . . . . i i inv i
so may cause an electric shock. i ith i i i
o Roverlosehe maor ermines, et ightafr powering OFF as the 0O vaage * Donot ggpﬁnnecﬁ(;iggfSrgg;ggf;éggsngtrgggcnte»gpgnni;g*ug;igjnemggggqhggo;ggm 2.5 Details on the main circuit terminals and the control circuit terminals
capacity is measured. Doing so may cause an electric shock. . Xls“;“pfoeéetgs‘ 0? :t’e\lﬂnisr?gnsaoi;lfllsﬁq\é?gﬁ?{ucrg%rﬁlt?]ee":)no%\'/goé? fé’;’}'g&ﬁiﬁ’ﬁ%{agﬁ (a) Insert a tool such as a flathead screwdriver into the half-hole above the Terminal i - ) - NI e IS 1011 7( He SR =MONCRUN 7
& Fire prevention B e ety ot o e "PUSH" mark on the wiing cover [0 pushthe siopper behind the wrng TP | symbol | Commen | Terminalname Terminal functon descrption A5 b - = C RN
and the system against unauthorized access, DoS*1 attacks, computer viruses, cover approx. 3 mm. i K 0 : .
ACAUTION and other cyberat%acks from external devices via network, take appropriate o o . ?/t; SiL2, — AC power input Connected to the commercial power supply. NET operation mode PU operation mode Change the setting.
measures such as firewalls, virtual private networks f(VPNs), and antivirus (b) Pull out the cover along the guides in the direction shown by the arrow in
® This product must be installed on a nonflammable wall without holes in it so that solutions. We shall have no responsibility o liability for a"'h/ problems involving the figure above. U, VvV, w — Inverter output Connected to a three-phase squirrel cage motor or a PM motor.
its components cannot be touched from behind. Installing it on or near flammable |nverte{ trouble and Sé’S(ﬁ]m tI'ULéNe ttg 5’(05 attacks, unauthorized access, -
material may cause a fire. . . BomPUdQV wruss‘s, an‘ of ker cybera c1 ?ﬁ ivert " " intended 5 P/+, PR — Brake resistor Connect an optional brake resistor across terminals P/+ and PR. o ", :
o s reci comos Tauy, the product poer mustbe swiched OFF. A Gepenan on ne et enitonment, e ety ol cperte 5 ide i connecton # g 4Atermating
continuous flow of large current may cause a fire. x I t n - u t 5 ==
o i i i + -. Dol environment this product will be used in and any safety issues related to its use. . - = - F) ° P/+, N/- — Brake unit connection Connect the brake unit.
E:uggt;ﬁpged @ resm?or directly to the DC terminals P/ and N/-. Doing o could ® When the emergency drive function is enabled, the operation is continued or the 2.2 Maln circu It te I'mlnal |ay0ut and WIri ng tO pOWer Supply and mOtOr £ - - - Stop Start [
® Across terminals P/+ and PR, connect only an external brake resistor. retry operation (automatic reset and restart) is repeated even if a fault occurs, = P+, P1 _ DC reactor connection Remove the jumper across terminals P/+ and P1, and connect a DC reactor. When a DC reactor is not
@ Be sure to perform daily and periodic inspections as specified in the Instruction which may damage or burn this product and the motor. Before restarting the & Three-phase 575 V class ’ connected, the jumper across terminals P/+ and P1 should not be removed. Applied to the set frequency
Magua{ (Mamlgna.trﬁ:e)i There isa possibility of explosion, damage, or fire if this gsgg‘ﬁ:aﬂﬁ{:‘éﬁgdﬁjﬂggﬁ‘st%%erl]'qaél‘%fr\ F]j:‘llnegr:gefaeur{t‘ergency drive function, make
product is used without inspection. :
EmAerg?rtlcg skop " brak ‘b ided for devi FR-E860-0017(0.75K) to 0040(2.2K) FR-E860-0061(3.7K) to 0120(7.5K) @ — Earth (ground) For earthing (grounding) the inverter chassis. Be sure to earth (ground) the inverter. )
@ _Injury prevention ealipmentin a sysiem {0 prevent hazardous condiions n case of aire of s ‘ | , @ Parameter setting
roduct. umper. SD (sink Turn ON the STF signal to start . .
® |fthe breaker installed on the input side of this product trips, check for wiring faults [ — . " " N p Input resistance: 4.7 kQ )70 17 171 |Hz —BYUs =MON _RUN ~( |Hz =PU_=MON _RUN = (| =PU__MON _RUN
ACAUTION (such as short circuits) and damage to internal parts of this product. Identify and Jumper . ] 5 | blo™ (negative Forward rotation start forward rotation and turn it OFF to Voltage when contacts are ) l’ II I’ II I' s o o = = =] — = ,'" ,’ ,I R SE=] — =
i i ified i i remove the cause of the trip before resetting the tripped breaker and applying the Y 7 2 common)) stop. When the STF and STR _ o - = .
® The vollage applied to each terminal must be as specified in the Instruction ower to the product again — A A £ ignal ! d ON open: L . .
Manual (Connection). Otherwise an explosion or ¢ ama%e may occur. . o [hen an prgtective fu%-nctién is activated, take an appropriate corrective action d 5 signals are turne: 21 to 26 VDC Monitor mode PU operation mode Parameter setting mode
. ghe cables must be connected to the correct terminals. Otherwise an explosion or before regetting this product to resume the operation 7RIL1 rle T3 @ NI || [P1]}{[P/+]|[PR] 8 PC Turn ON the STR signal to start simultaneously, the stop Current when contacts are (Example)
lamage may occur. 0 r r X _ € . ) ; A P
® The polarity (+ and -) must be correct. Otherwise an explosion or damage may '\.‘Iag:)tﬁg‘acnaﬁfy' zlaﬂtsg%%téggra(izgu aati:)tr? r';es|slta21ﬁ§$$:stt on the control circuit of this :@: 8 DIt E:Et;:ir:i:\?e Reverse rotation start rfverse rotation and turn it OFF to command is given short-circuited: N BIinking /
ceur. y ! L stop. N 7
® While power is ON or for some time after power OFF, do not touch the inverter as _ product. Doing so will cause failure. :HP Earthing (grounding) ~ M Earthing (grounding) common)) 4106 mADC ’”l
it will be extremely hot. Doing so may cause burns. E's h‘?sal duct must be treated as industrial wast = L terminal = terminal B T 5205VDC, < — = — g
= - - IS product must be treated as industrial waste. Power supply ~ Motor 10 5 § ower supply for a Used as the power supply for an external frequency setting (speed P_ - bl 'I d . 7, N N :
4 Additional instructions .1 DoS: A denial-of-service (DoS) attack disrupts services by overloading systems m @ requency setting setting) potentiometer. ermissible load current: 4 . N Change the setting. The present setting
The f°||o\l,vin? instructions must be g|?o flo||owed_ If the prodluct is handlked or exploiting vulnerabilities, resulting in a denial-of-service (DoS) state. N ‘ potentiometer 10 mA Parameter setting complete is displayed.
incorrectly, it may cause unexpected fault, an injury, or an electric shock. - - i n n
{ s { General instruction Earthing (grounding) B Inputting 0 to 5 VDC (or 0 to 10 VDC) _prowdes the maximum o_utput
=) terminal T frequency at 5 V (or 10 V) and makes input and output proportional.
ACAUTION o Fofr flarity. i(lilustration%irl\zthis Safﬁty Guidelir&e mfa){ be drgwn with covelrs_ ort led = 5 Frequency setting Use Pr.73 to switch among input 0 to 5 VDC (initial setting), 0 to 10
= = " safety guards removed. Ensure all covers and safety guards are properly installe Power supply Motor e 2 5 VDC, and 0 to 20 mA. * The initial setting varies depending on the
Transportation and installation 35 desaribed in e Insiruction Manual (Gonnecion) aror o earing operation. 5 voltage, : anc
® Use proper lifting techniques or a trolley when carrying products. Failure to do so For details on the PM motor, refer to th(e Instructiongl\lljlanual of the Mpmotor. . § 2 ( 9e) specification. F | . 4 PARAM ETERS 5 LIST OF FAU LT DIS P LAYS
may lead to injuries. oo ) Make sure the power cables are connected to terminals RIL1, S/L2, and T/L3 (the phases need not be matched). Never connect the power cable to terminals U, V, or W of the inverter. Doing so will £ = Set the voltage/current input switch to the "I" position to select current or voltage input,
. r%%gy?\ln?g%;g e boxes containing inverters higher than the number @ Application of caution labels damage the inverter. » - E input (0 to 20 mA). L”gm resistance: 10 to 11 For details, refer to the FR-E800 Instruction Manual (Function). For details, refer to the FR-E800 Instruction Manual (Maintenance).
® The product must be installed in a position where it withstands the weight of the Caution labels are used to ensure safety during use of Mitsubishi Electric Connect the motor to terminals U, V, and W. The motor rotates counterclockwise when viewed from the motor load side when the forward rotation switch (signal) tums ON. g Inputting 4 to 20 mADC (or 0 to 5 VDC, 0 to 10 VDC) provides the . o The PDF manual can also be downloaded from the Mitsubishi Electric FA Global ~ The PDF manual can also be downloaded from the Mitsubishi Electric FA Global
roduct according to the information in the Instruction Manual. inverters. 5] maximum outeut frequency at 20 mA and makes inmut and output Maximum permissible Websit Websit
® Do not install or operate this product if it is damaged or has parts missing. Make copies of the following labels and apply them to the inverter if the > " put frequency at 20 m/ put and outp! voltage: 20 VDC ebsite. ebsite.
: \6Vhen‘catrry:jng th||s pro';:luct, Ob'nmthold #\by thg r?nt cover. It may fall or break. " fi ion" and/or " ic restart after instantaneous power 2 proportional. This input signal is valid only when the AU signal is ON For current input, For more information on the product
0 not stand or place heavy objects on eJJro juct. failure” have been enabled. (terminal 2 input is invalid). I i - 245+5Q -
® Ensure the mounting orientation of this product is correct. . . — " - nput resistance: + )
® Prevent conductive objects such as screws, metal fragments, and wire offcuts, or . Frequency setting To use the terminal 4 (current.lnput at |r!|t|al 59“'”Q)~ assign "4 to_ Permissible maximum
fﬁl\arvt]';nablegubts}ances such as Dtl| from:erétenn% (tjhe mverteg: o . For the retry function 4 5 (current) Pr.178 or Pr.179 (Input terminal function selection) before tuming current: 30 mA
® As this product is a precision instrument, do not drop or subject it to impact. ON the AU signal. * The initial setti ies d di th '
L] ;I'he surr0\+r'11ding aicr| temperature nt;lus! ge beijtween -10°C adnjd +60°C (non- CAUTION specifﬁ:atiojlgna 6 Inilal sefting vanies depending on the
reezin ., The rated current must be reduced at a surrounding air temperature - ) . o .
. ?‘Egv:ugé&di%hﬁlmisdeitm;:ups?g: %torz}ua Eieo??ergg%ﬁgh-condensing for models Retry Function H \L/JB%P;:S 70 tt% ﬁm[;lt\%gmg;g t;r;pygﬁa;)efguwgilmm sss\}n:ﬁgg)i'notr:(;? "
without circuit board coa in(g and 95% RH or less (non-condensing) for models etry Function Has osition to select voltage input (0 t0 5V / 0 to 10 V)
with circuit board coating. Otherwise this product may be damaged. Been Selected P ge Inp! -
® The temporary storage temperature (applicable to a short limited time such as a _
tnr_laar;ls gdaat'i_ggéierg_e) must be between -40°C and +70°C. Otherwise this product g 1 changeover contact output indicates that the inverter protective Contact capacity: 240 VAC
o Thi? %rodtuc! ?g_sr{)b&uhsed jnd?rt])rs (wiého{.ﬂ corrgsiée gas, féammable gas, oil Astay away from the motor and machine. K E‘ AB.C Relay output (fault function has activated and the outputs are stopped. 2A
mist, dust and dirt). Otherwise the product may be damaged. . . 5| @ e - - di inui inui . =0.
® Do not use this product at an altitude above 2000 m. Vibration should not exceed They will start suddenly (after given & x output) Es#:;ns;tscgz:g‘:;‘éa;nrgsé gBd;’;gr(‘iiS‘E?Ft:;'éi:i?::fg)"d C), Normal sﬁ)gvcve;rliactor 0.4)or30
5.9 m/s? at 10 to 55 Hz in X, Y, and Z directions. Otherwise the product may be time has elapsed) when alarm occurs. 3 y y
lamaged.
o If haloggens (including fluorine, chlorine, bromine, and iodine) contained in
fumigants for wood packages enter this product, the product may be damaged. . . .
Prevent the entry of fumigant residuals or use an alternative method such as heat For automatic restart after instantaneous power failure
dis'!fnfectiglnl.j l\#ote thatk§terit||i12ationdor ?isinfection of wood packages should be
performed before packing the product.
Wiring CAUTION
® Do not install a power factor correction capacitor, surge absorber, or radio noise
1_°||_Irt1er ontlh?touip.ut ?id(? of thislprﬁdvct. Tdh\eﬁ;e dev:cgzs may ovterc;]‘eat or b;ﬂn out. Automatic Restart after
® The output terminals (terminals U, V, ani must be connected to a motor
correctly. Otherwise the motor will rotate inversely. Instantaneous Power
® Even with the power OFF, high voltage is still applied to the terminals U, V and W Failure Has Been Selected
while the PM motor is running. Ensure the PM motor has stopped before carrying
out any wiring. Otherwise you may get an electric shock. . f Stay away from the motor and machine.
® Never connect a PM motor to a commercial power supply. Connectin .
commercial &ower supply to the input terminals (U, V, W) of a PM motor will burn They will start suddenly (after reset
it Oll.ljﬁ. T‘he PM motor must be connected with the output terminals (U, V, W) of this time has elapsed) when
roduct. . .
Tespt operation instantaneous power failure occurs.
® Before starting the operation, confirm or adjust the parameter settings. Failure to
do so may cause some machines to make unexpected motions.




6 SPECIFICATIONS

6.1 Inverter rating
@ Three-phase 575 V power supply

0017 | 0027 | 0040 | 0061 0090 | 0120
Model FR-E860-{] 075K | 15K | 22K | 37K | 55K | 75K
— N LD [15 22 3.7 55 75 11.0
4 motor [ ND |075 |15 22 37 55 75
» LD 2.5 3.6 5.6 8.2 11.0 15.9
(e (KYRIR2 ND 1.7 2.7 4.0 6.1 9.0 12.0
LD 25 3.6 5.6 8.2 11.0 16.0
Rated current (A) *7 (2.1) (3.0) (4.8) (7.0) (9.0) (13.6)
ND 1.7 27 4.0 6.1 9.0 12.0
120% 60 s, 150% 3 s (inverse-time characteristics) at
o o ing *3 ) surrounding air temperature of 50°C
WD || UeiieRt] CUe g ND | 150% 605, 200% 3 s (inverse-lme characferistcs) at
surrounding air temperature of 50°C
Voltage *4 Three-phase 525 to 600 V
Brake transistor Built-in
R ative Maximum brake
braking torque (ND 100% | 50% 20%
reference) *5
Rated input AC voltage/frequency | Three-phase 575V 60 Hz
Permissi AC ge fi i 490 to 632V, 60 Hz
Permi freq y i +5%
Without DC LD 4.3 59 8.9 12.4 15.9 224
Rated input reactor ND 3.0 4.6 6.6 9.5 13.3 17.4
::",':,el; current (A) *8 [ with DC LD [25 3.6 5.6 8.2 1.0 16.0
reactor ND 1.7 27 4.0 6.1 9.0 12.0
Without DC LD 4.3 59 8.9 12.3 16.0 23.0
Power supply | reactor ND |30 46 66 95 140|180
(kVA) *6 With DC LD 2.5 3.6 5.6 8.2 11.0 16.0
reactor ND 1.7 27 4.0 6.1 9.0 12.0
Protective structure Open type (IP20 for IEC 60529 only)
Cooling system Natural [ Forced air
Approx. mass (kg) 1.9 [19 [19 [24 [24 24
1 The motor capacity indicates the maximum capacity of a 4-pole standard motor driven by all of the inverters in parallel connection.
%) The rated output capacity assumes that the output voltage is 575 V.
3 The percentage of the overload current rating is the ratio of the overload current to the inverter's rated output current. For repeated duty, allow time for the inverter and motor to return to or below the
temperatures under 100% load.
=4 The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within the setting range. The maximum point of the voltage waveform at the

output side of the inverter is approximately the power supply voltage multiplied by v2.

=5 The amount of braking torque is the average short-term torque (which varies depending on motor loss) that is generated when a motor decelerates in the shortest time by itself from 60 Hz. It is not
continuous regenerative torque. The average deceleration torque becomes lower when a motor decelerates from a frequency higher than the base frequency. The inverter is not equipped with a built-
in brake resistor. Use a brake resistor for an operation with large regenerative power. A brake unit can be also used

*6 The power supply capacity varies with the value of the power supply side impedance (including those of the input reactor and cables).

7 The value in parentheses is the rated output current when the low acoustic noise operation is performed with the surrounding air temperature exceeding 40°C while 2 kHz or higher value is selected
in Pr.72 PWM frequency selection.

=8 The rated input current is the value when at the rated output current. The impedance at the power supply side (including those of the input reactor and cables) affects the rated input current

6.2 Inverter installation environment

7.2 Instructions for UL and cUL

(Standard to comply with: UL 61800-5-1, CSA C22.2 No. 274)

€ Product handling information / Infor i surla K du produit

-WARNING- Operation of this product requires detailed installation and operation instructions provided in this Safety Guideline and the Instruction Manual (Connection)
intended for use with this product. Please forward relevant manuals to the end user. The manuals can also be downloaded in PDF form from the Mitsubishi Electric FA
Global Website. To order manuals, please contact your sales representative.

-AVERTISSEMENT-

L'utilisation de ce produit nécessite des instructions détaillées d'installation et d'utilisation fournies dans le présent document de la Directive de sécurité et le Manuel
d'instructions (Connexion) destiné a étre utilisé avec ce produit. Veuillez transmettre les manuels correspondants a I'utilisateur final. Les manuels peuvent également
étre téléchargés au format PDF sur Mitsubishi Electric FA Global Website. Pour commander des manuels, veuillez contacter votre représentant commercial.

4 Branch circuit protection

For installation in the United States, use the branch circuit protection equipment specified in Technical News MF-S-187, in accordance with the National Electrical Code
and any applicable local codes.

For installation in Canada, use the branch circuit protection equipment specified in Technical News MF-S-187, in accordance with the Canadian Electrical Code and
any applicable local codes.

Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection must be provided in accordance with the National
Electrical Code and any additional local codes.

The installation/operation manual is available via the internet at https://www.mitsubishielectric.com/fa/products/drv/inv/support/e800/e800e.html.

A hard copy of this information may be ordered at +1 (847) 478-2100 (Mitsubishi Electric Automation, Inc. in USA).

+ Precautions for opening the branch-circuit protective device /
Précautions pour ouvrir le dispositif de protection du circuit de dérivation
-WARNING- If the fuse melts down or the breaker trips on the input side of this product, check for wiring faults (such as short circuits). Identify and remove the cause of melting
down or the trip before replacing the fuse or resetting the tripped breaker (or before applying the power to the inverter again).

-AVERTISSEMENT-
Si le fusible fond ou si le disjoncteur se déclenche du coté entrée de ce produit, vérifier les défauts de cablage (tels que les courts-circuits). Identifier et éliminer la cause de la fonte
ou du déclenchement avant de remplacer le fusible ou de réinitialiser le disjoncteur déclenché (ou avant de remettre sous tension I'onduleur).

4 Capacitor discharge time / Temps de décharge du condensateur

CAUTION - Risk of Electric Shock -

Before wiring or inspection, check that the LED display of the operation panel is OFF. Any person who is involved in wiring or inspection shall wait for 10 minutes or
longer after power OFF, and check that there are no residual voltage using a digital multimeter or the like. The capacitor is charged with high voltage for some time after
power OFF, and it is dangerous.

ATTENTION - Risque de choc électrique -

Avant le cablage ou l'inspection, vérifier que le témoin LED s’éteint. Toute personne impliquée dans le cablage ou I'inspection doit attendre 10 minutes ou plus apres la
mise hors tension et vérifier 'absence de tension résiduelle a I'aide d’'un multimétre numérique ou similaire. Le condensateur est chargé avec une haute tension
pendant un certain temps aprés la mise hors tension, ce qui est dangereux. Précautions pour ouvrir le dispositif de protection du circuit de dérivation

4 Wiring to the power supply and the motor

+ Refer to the National Electrical Code (Article 310) regarding the allowable current of the cable. Select the cable size for 125% of the rated current according to the National
Electrical Code (Article 430). For wiring the input (R/L1, S/L2, T/L3) and output (U, V, W) terminals of the inverter, use the UL listed copper, stranded wires (rated at 75°C) and round
crimp terminals. Crimp the terminals with the crimping tool recommended by the terminal manufacturer.

The following table shows examples when the inverter rating is the LD rating, when the cable is the THHW cable with continuous maximum permissible temperature of
75°C, when the surrounding air temperature is 30°C or less, and the wiring length is 20 m or shorter.

Atmosphere Indoors (free from corrosive gas, flammable gas, oil mist, dust and dirt)
Altitude/vibration Maximum 2000 m, 5.9 m/s? or less (For installation at an altitude above 1000 m, consider a 3% reduction in the rated current per 500 m increase in
altitude.)
=1 air isa measured at a measurement position in an enclosure. Ambient temperature is a temperature outside an enclosure.

7 APPENDIX

71 Instructions for compliance with the EU Directives

+ The authorized representative in the EU
The authorized representative in the EU is shown below.
Name: Mitsubishi Electric Europe B.V.
Address: Mitsubishi-Electric-Platz 1, 40882 Ratingen, Germany

4  EMC Directive

We declare that this inverter conforms with the EMC Directive and affix the CE marking on the inverter.

« EMC Directive: 2014/30/EU

+ Standard: IEC 61800-3 Category "C3" / Second environment

«  This inverter is not intended to be used on a low-voltage public network which supplies domestic premises. When using the inverter in a residential area, take appropriate measures
and ensure the conformity of the inverter used in the residential area.

+ Radio frequency interference is expected if used on such a network.

¢ Notes

+ Set the EMC Directive compliant EMC filter to the inverter. Insert line noise filters and ferrite cores to the power and control cables as required.

+  Connect the inverter to an earthed power supply.

« Install the motor and controller cable found in the EMC Installation Guidelines (BCN-A21041-204) and Technical News (MF-S-177) according to the instructions.
(Contact your sales representative for the manual.)

+ To make full use of the EMC Directive compliant noise filter, motor cable lengths should not exceed 20 m.

+  Ensure that the finalized system which includes an inverter complies with the EMC Directive.

4  Low Voltage Directive

We have self-confirmed our inverters as products compliant to the Low Voltage Directive and affix the CE marking on the inverters.
«  Low Voltage Directive: 2014/35/EU

«  Standard: EN 61800-5-1

+ Outline of instructions

« Do not use an earth leakage circuit breaker as an electric shock protector without connecting the equipment to the earth. Connect the equipment to the earth (ground)
securely.

+  Wire the earth terminal independently. (Do not connect two or more cables to one terminal.)

«  Select appropriate wire according to EN 60204-1 or IEC 60364-5-52. (Refer to the selection examples of cable sizes in 2.3 Applicable cables and wiring length.)

+ Use atinned (plating should not include zinc) crimping terminal to connect the earth (ground) cable. When tightening the screw, be careful not to damage the threads.
For use as a product compliant with the Low Voltage Directive, use PVC cables.

+ Use PVC cables for I/O wiring.

+ Use the molded case circuit breaker and magnetic contactor which conform to the EN or IEC Standard.

« If an earth leakage circuit breaker is required, use a type-B earth leakage circuit breaker (AC/DC detection compatible).

« Use the inverter under the conditions of overvoltage category Ill specified in IEC 60664.

« To use the inverter under the conditions of pollution degree 3, install it in the enclosure of IP54 or higher for protection against electric shock and fire.

« Attach the fan cover to the fan with the fan cover fixing screw enclosed with the inverter.

FR-E860-0017(0.75K) or higher

I . Fan cover fixing screw

@ Fan cover
)
@ Fan

1)

If the cover is not fixed, the inverter protective structure is regarded as IP00.

4  Fuse selection for branch circuit protection
Use the following semiconductor fuses for branch circuit protection.

Inverter model Cat. No Manufacturer Rating Inverter model Cat. No Manufacturer Rating
170M1409, 170M1309 170M1413, 170M1313
FR-E860-0017(0.75K) or 170M1359 Bussmann 700V, 16 A FR-E860-0061(3.7K) or 170M1363 Bussmann 700V,40 A
FRE860.0027(1.5K) | 1790410 1TOMI310 | gy ssmann 700V, 20 A FRE860-0090(5.5K) | TTOMI1% TTOMI314 | gssmann 700V, 50 A
FR-E860-0040(2.2K) ;:?';%13131 1270M1362 Bussmann 700V, 32A FR-E860-0120(7.5K) 33(1)1;4(;’311%61570M1315 Bussmann 700V, 63 A

4  Motor overload protection
For details, refer to 7.2 Instructions for UL and cUL: Motor overload protection.

€ EU RoHS Directive
We have declared that our inverters are compliant to the EU RoHS Directive and affix the CE marking on the inverters.

For other information, refer to the FR-E860 Instruction Manual (Connection).

Item Description

-10°C to +60°C . i . . Gt (e Cable gauge
Surrounding air temperature (The rated current must be reduced at a temperature above 50°C. For details, refer to the FR-E860 Enclosure Applicable inverter model Terminal screw size |Tightening torque AWG
*1 Instruction Manual (Connection). To meet the UL/EN standards, use the product at temperatures from PP *1 (N-m)

-10°C to 50°C.) Inverter R/L1, S/L2, T/L3 U, VW | R/L1,8/L2, TIL3 u,v,w
Ambient humidity 95% RH or less (non-condensing) (With circuit board coating (IEC 60721-3-3:1994 3C2 compatible)) N position FR-E860-0017(0.75K) to 0040(2.2K) M4 15 24 2-4 14 14

90% RH or less (non-condensing) (Without circuit board coating) 5 C”“<—> <—>‘5 cm FR-E860-0061(3.7K), 0090(5.5K) M4 15 354 2.4 12 14

zﬂoesfj:;eme"‘ xi 5cm FR-E860-0120(7.5K) M4 15 554 354 10 12
Storage temperature -40°C to +70°C —
*1 The screw size for terminals RIL1, S/L2, T/L3, U, V, W, PR, P/+, N/-, and P1, and the earthing (grounding) terminal is shown.

4 Short circuit ratings
+ 600V class: Suitable for use in a circuit capable of delivering not more than 100 kA rms symmetrical amperes, 575 V maximum.

4 Motor overload protection
The following explains the details of the motor overload protection.
When using the electronic thermal relay function as motor overload protection, set the rated motor current in Pr.9 Electronic thermal O/L relay.

This function detects the overload (overheat) of the motor and shut off
the inverter output by stopping the operation of the transistor at the
inverter output side. (The operation characteristic is shown on the left.)

Pr.9 = 50% setting of
_inverter rating*1*2

Pr.9 = 100% setting
of inverter rating*2

c ~
- = 70 1l 30Hz ! «3 [ Operation region «  When using the constant-torque motor
= o 30Hz—HHH —Or more Region on the right of 1) Set one of "10, 13, 15, 16" in Pr.71. (This setting enables the
> * 20Hz ! 9 9|
%_.5 £ or more*3 o o characteristic curve 100% constant-torque characteristic in the low-speed range.)
28| 5|60 20Hz 10Hz | -Non-operation region 2)  Setthe rated motor current in Pr.9.
2| s — h
o E ® QSHZ 6Hz | Region on the left of 1 wnedn setting Pr.9 to a value (current value) of 50% of the inverter
S z n isti rated output current
2= &8 0.5Hz! characteristic curve 2 The ok varue denotss the percentage to the inverter rated output
= O 5010.5Hz= - , eurrent,t i no the porcentage to the rated motor current.
3 en the electronic thermal relay function dedicated to the
‘FCharacteristic when electronic thermal constant-torque motor is set, i charaoteristic curve applies to
: g operation at 6 Hz or higher.
< 24 \ \ ,_relay function for motor protection is
-%, 0 | turned off (When Pr.9 setting is 0(A))
o
e |2 ‘
S | o180 ‘ |
s | £ \
g | § |
s | 20 | Range for
2 g | transistor
j<3 r ion
g 8 | protectiol
3 60
n S
o 1059
5% | 105% S |
50 100 150 230

Inverter output current (%)
(% to the inverter rated current)

+ The internal accumulated heat value of the electronic thermal O/L relay is reset to the initial value by the inverter's power reset or reset signal input. Avoid unnecessary reset and
power-OFF.

+ Install an external thermal relay (OCR) between the inverter and motors to operate several motors, a multi-pole motor or a dedicated motor with one inverter. When configuring an
external thermal relay, note that the current indicated on the motor rating plate is affected by the line-to-line leakage current. (Refer to the Instruction Manual (Function).) The
cooling effect of the motor drops during low-speed operation. Use a motor with built-in thermal protector. When the difference between the inverter and motor capacities is large and
the set value is small, the protective characteristics of the electronic thermal relay function will be deteriorated. Use an external thermal relay in such cases.

+ The cooling effect of the motor drops during low-speed operation. Use a motor with built-in thermal protector.

+  Adedicated motor cannot be protected by the electronic thermal relay. Use an external thermal relay.

+  Motor over temperature sensing is not provided by the drive.

+ The electronic thermal memory retention function is not provided by the drive.

+ The electronic thermal relay function is not a speed sensing function.

7.3 SERIAL number check

The SERIAL number can be checked on the inverter rating plate or package.
Rating plate example

Sasgs  INVERTER
Inverter model > MODEL :FR-E860-0008EPA
Input rating —— INPUT :XXXXX

Output rating —> OUTPUT : XXXXX

ﬁ 2 3 000000
Symbol Year Month ~ Control number
SERIAL ——> SERIAL: XXXXXXXXXXX
SERIAL

The SERIAL consists of two symbol, three characters indicating the production year
and month, and six characters indicating the control number.

The last two digits of the production year is indicated as the Year, and the Month is
indicated by 1 to 9, X (October), Y (November), or Z (December).

Country of origin —> MADE IN XXXXX

7.4 Instructions for EAC

The product certified in compliance with the Eurasian Conformity has the EAC marking.

Note: EAC marking

In 2010, three countries (Russia, Belarus, and Kazakhstan) established a Customs Union for the purposes of revitalizing the economy
by forming a large economic bloc by abolishing or reducing tariffs and unifying regulatory procedures for the handling of articles.
Products to be distributed over these three countries of the Customs Union must comply with the Customs Union Technical
Regulations (CU-TR), and the EAC marking must be affixed to the products.

For information on the country of origin, manufacture year and month, and authorized sales representative (importer) in the CU area of this product, refer to the
following:

+ Country of origin indication
Check the rating plate of the product.
Example: MADE IN JAPAN

* Production year and month
Check the SERIAL number indicated on the rating plate of the product.

* Authorized sales representative (importer) in the CU area
The authorized sales representative (importer) in the CU area is shown below.
Name: Mitsubishi Electric Turkey A.S. Head Office
Address: Serifali Mahallesi Kale Sokak. No:41 34775 Umraniye, Istanbul, Turkey
Phone: +90-216-969-25-00
Fax: +90-216-661-44-47

7.5 Compliance with the UK certification scheme

We declare that this product conforms with the related technical requirements under UK legislation, and affix the UKCA (UK Conformity
Assessed) marking on the product.

Approval conditions are the same as those for the EU Directives. Refer to the "7.1 Instructions for compliance with the EU Directives" in
the Instruction Manual.

UK

The UKCA marking is used for products sold in the markets of Great Britain (England, Wales, and Scotland) from January 1, 2021 after the departure of the UK from the
EU on January 31, 2020.

7.6 EU ErP Directive (Ecodesign Directive)

The following table shows the power loss data according to Ecodesign Directive.The regulation covers 3-phase variable speed drives from 0.12 kW < Pn < 1 000 kW.
(LD rated / ND rated)

Rated Stand by load point | load point | load point | load point | load point | load point | load point | load point IE
Model name Apparent T 1(90;100) | 2(50;100) | 3 (0;100) 4 (90;50) 5 (50;50) 6 (0;50) 7 (50;25) 8 (0;25) GEES

power (%) (%) (%) (%) (%) (%) (%) (%)
FR-E860-0017(0.75K) | 2.5/1.7 57157 17117 1712 1712 12/1.4 12/14 12/14 1.0/1.2 1.0/1.2 IE2
FR-E860-0027(1.5K) 36/27 9.8/9.8 14715 14715 14/15 1.1/1.2 11712 1.1/1.2 09/1.1 09/1.1 IE2
FR-E860-0040(2.2K) 56/4 9.8/9.8 1.3/14 1.3/1.4 13/14 1.0/1.0 1.0/1.0 1.0/1.0 0.8/0.9 0.8/0.9 IE2
FR-E860-0061(3.7K) 8.2/6.1 145/145 ( 1.3/13 13713 1.3/13 09/1.0 09/1.0 0.9/1.0 0.8/0.9 0.8/0.9 IE2
FR-E860-0090(5.5K) 1/9 145/145 | 1.2/1.2 12/1.2 12/12 0.7/0.8 0.7/0.7 0.7/0.7 0.6/0.6 0.6/0.6 IE2
FR-E860-0120(7.5K) 16/12 145/145 ( 1.2/11 117141 11714 0.7/0.7 0.7/0.7 0.7/0.7 0.5/05 0.5/0.5 IE2

7.7 Restricted Use of Hazardous Substances in Electronic and Electrical
Products

The mark of restricted use of hazardous substances in electronic and electrical products is applied to the product as follows based on the "Management Methods for
the Restriction of the Use of Hazardous Substances in Electrical and Electronic Products” of the People's Republic of China.
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7.8 Referenced Standard (Requirement of Chinese standardized law)
This Product is designed and manufactured accordance with following Chinese standards.
Machinery safety: GB/T 16855.1
GB/T 12668.502
GB 28526
GB/T 12668.3
Electrical safety: GB/T 12668.501
EMC: GB/T 12668.3

8 WARRANTY

Exclusion of loss in opportunity and secondary loss from warranty liability

Regardless of the gratis warranty term, Mitsubishi Electric shall not be liable for compensation to:

(1) Damages caused by any cause found not to be the responsibility of Mitsubishi Electric.

(2) Loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi Electric products.

(3) Special damages and secondary damages whether foreseeable or not, compensation for accidents, and compensation for damages to products other than
Mitsubishi Electric products.

(4) Replacement by the user, maintenance of on-site equipment, start-up test run and other tasks.
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