ya‘?e”t'; g’uuldfglfl::%‘?;1236“3"';Zun%ﬁ:ﬁr'ﬁgm’a't?gsgi; ;:‘;Sc:l‘]‘t’lingfor 1 INVERTER INSTALLATION AND PRECAUTIONS 23 Applicable cables and wiring length Type | emnal TG ommon Terminal name Terminal function description
symbol
. ; 9
“EnII-ESU%IISCHI BHD’ use of this product. Do not use this product until you have full Select c.z?bleslof recommended gauge S|z§ to ensure that the voltage drop W|Il.be 2% or. Ies‘s. o ) _ 24VDC power supply
(:l ‘ JL ) knowledge of the product mechanism, safety information and When installing the inverter on the enclosure surface, remove the front If the wiring distance is long between the inverter and motor, the voltage drop in the main circuit will cause the motor torque to decrease especially at a low speed. common
|NVE RTE R instructions ! cover and wiring cover to fix the inverter. Allow clearance 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 sD External transistor Common output terminal for 24 VDC 0.1A power supply (terminal PC). Isolated from terminal 5.
. i o Manual (Connection). — common (source
Please forward this Safety Guideline to the end user. « Install the inverter on a strong surface securely with screws. 10 Cable gauge *1 (positive common))
« Leave enough clearances and take cooling measures. ﬁ cm Crimp terminal ® Safety input terminal Power supply voltage
E E . ) . 2> E _ . !
8 6 0 -S C +  Avoid places where the inverter is subjected to direct sunlight, high temperature or more Applicable Inverter Terminal Tlghtemng HIV cables, etc. (mm*) *1 AWG #2 E common Common terminal for terminals SX1 and SX2. range:
and high humidity. model s_crel"; ‘;;'q"'e RILA, RILA, RILA, g PC 22 10 26.5 VDC
INVERTER SAFETY GU I DELI N E « Install the inverter on a nonflammable wall surface. b ——H size m S/L2, uvw S/L2, uvw S/L2, uv,w é sD 24 VDC power supply Can be used as a 24 VDC 0.1 A power supply. Permissible load current:
[ — TIL3 TIL3 TIL3 £ 100 mA
3 Safety output common
1cm H 1cm FR-E860-0017(0.75K’ M4 1 2-4 2-4 2 2 14 14 o Sc1 —_ Y outp!
FR'E860'001 7(0-75K) to 01 20(7-5K)SCE 1 #1 ( ) (channel 1) Common terminal for terminals SY1 and SY2. For details, refer to the FR-E800-SCE Instruction
ormore or more FR-E860-0027(1.5K M4 1 24 2-4 2 2 14 14 i
! - (1.5K) - & sc2 Safety output common Manual (Functional Safety).
10 cm FR-E860-0040(2.2K) M4 1 2-4 2-4 2 2 14 14 - (channel 2)
or more n
. Wh . . FR-E860-0061(3.7K) M4 1 2-4 2-4 2 2 14 14 5 — Frequency setting Common terminal for the frequency setting signal (terminal 2 or 4). Do not earth (ground).
en using the inverters at the surrounding air temperature of 40°C or less, the common
inverters can be installed closely attached (0 cm clearance). FR-E860-0090(5.5K) M4 1 2-4 2-4 2 2 14 14 — -
Communication can be made via Ethernet.
2 IN ST ALL ATI ON AN D Wl RI N G FR-E860-0120(7.5K) M4 1 5.5-4 2-4 35 2 12 14 - Category: 100BASE-TX/10BASE-T- Transmission method: Baseband
c Ethernet connector - Data transmission speed: 100 Mbps (100BASE-TX) / 10 Mbps (10BASE-T)
1 ;!{I)\!é:gt:lés(g%e‘\d/|ghreaae‘r‘hnegagirse‘?:éin;'F;\{)Crr:n:ru\sitsrdtevglre) with a maximum of 75°C. Itis assumed that the cables will be used in a surrounding air temperature of -% - - (2 ports) 2 - Maximum segment length: 100 m between the hub and the inverter- Interface: RJ-45
2 1 Removal an d rei nstal |ati on of covers 2 THHW cable with a ‘maximum permi of 75°C. It is assumed that the cables will be used in a surrounding air temperature of 40°C or less and the wiring distance of 20 m 2 - Number of cascade connection stages: Up to 2 (100BASE-TX) / up to 4 (10BASE-T)
. . . or shorter. (For use in the United States or Canada, refer to the section 7.2 "Instructions for UL and cUL". E} - Number of interfaces available: 1- IP version: IPv4
For more information . 3 The screw size for terminals R/L1, S/L2, T/L3, U, V, W, PR, P/+, Ni-, and P1, and the earthing (grounding) terminal is shown £ - -
on the product # Removal of the front cover @ Reinstallation of the front cover The line voltage drop can be calculated by the following formula: § ::‘\S’:rt‘f: i':zﬁa?gg?s‘;g? éogomn;gﬁaattignh a personal computer. Setting and monitoring of the
=i (a) (b) Line voltage drop [V] = +/3 x wire resistance [mQ/m] x wiring distance [m] x current [A] / 1000 — — USB connector *3 - Interface: conforms to USB 1.1+ Transmission speed: 12 Mbps
Rear of the cover 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. - Connector: USB mini B connector (receptacle mini B type)
Model FR-E860-SCE GAIYOU 4 Total wiring length " - - ) ) )
ode SETUMEI EIBUN 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. 1 Terminal functions can be selected using Pr.178 and Pr.179 (Input terminal function selection). (Refer to the FR-E800 Instruction Manual (Function).)
2 Do not connect the parameter unit The inverter may be damaged.
Model Pr.72 setting Voltage *3 USB bus power connection is available. The maximum is 500 mA.
code 1AJ058 Cable type ety | de 0.75K 1.5K 2.2K 3.7K 5.5K 7.5K
. 1 (1 kHz) or lower 100m 100m 100m 200m 400m 500m H H H
IB-0600924ENG-F(2405)MEE MITSUBISHI ELECTRIC CORPORATION — (oo | [ 10 w w zm i o 26  Control circuit terminal layout
= = ( ) HEAD OFFICE: TOKYO BUILDING 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN Mook (2 kHz) or higher m m m m m m
Specifications subject to change without notice. 00Ks
" . . . . " . . - - " 9 © Wiring method
Use a "600 V class inverter-driven insulation-enhanced motor" and set Pr.72 PWM frequency selection according to the wiring length: "14.5 kHz or less" when the Use crimp terminals and stripped wire for the control circuit wiring. If only a single wire is used, the wire
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. can be stripped and used without a ferrule.
Connect the end of wires (crimp terminal or stranded wire) to the terminal block.
Manual name Manual number | Model code Details 2 4 Termina| Connection dlag ram
FR-E860 Instruction Manual (Connection) 1B-0600906ENG 1AJ060 Manuals describing installation, wiring, specifications, outline dimensions, ‘ N Crllmp terminals commercially available (as of April 2023.)
standards, and how to connect options. Source logic Phoenix Contact Co., Ltd.
i e o 1 When connecting a DC
FR-E800 Instruction Manual (Function) IB-0600868ENG | 1AJ045 Manual describing details of the functions. %Ma'” cireuit terminal "1 reactor, romove he [ATBIC] , Ferrule part No. Crimping tool
Control circuit terminal i i i
FR-E800 Instruction Manual (Communication) |B-0600871ENG | 1AJO51 Manual describing details of the communications. ontrof cireult termina jumper across P1 and P/+. 0.0 o Wire gauge (mm®) | i, insulation sleeve insulawtlitc:‘:::eeve model No.
FR-E800 Instruction Manual (Maintenance) 1B-0600874ENG 1AJ054 Manual describing how to identify causes of faults and warnings. Sockets of the wiring cover DC reactor = 03 AT0.34-10TQ —
FR-E800-SCE Instruction Manual (Functional Safety) BCN-A23488-004 1AJ036 Manual describing the functional safety. 0.5 Al'0,5-10WH —
FR Configurator2 Instruction Manual 1B-0600516ENG B Manual describing details of the software used to set inverter parameters using a (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. Earth 0.75 Al'0,75-10GY A0,75-10 CRIMPEOX 6
9 personal computer. removed.) 1 Al'1-10RD A 110
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 (1J§2 :'52 _ ﬁ: jl'ﬁvv-I:\?EKo —ET5EY A1510
5 %0,75- —
With the cover removed, the control circuit terminals can be wired and cover to the inverter. 75 (for 2 wires) .
the plug-in option can be installed. Motor
- ) ’ - (Ti i -0, ) Three-ph
Safety Information (©)] "I:;ght)en the mounting screws of the front cover. (Tightening torque: 0.6 to 0.8 Acrii“p/;se 3 BASIC OP E RATION
Do nl$t attemgt ho mstﬁllh perate: vgalr:jtalm or 1P tIhIS product until AWARNlNG supply
ou have read through this Safety Guideline and supplementa .
gocuments carefullygto use the e!]uipment correctly.pBo not usrgthe Esgta?/ away from the equipment after using the retry function in this product as the 4 FR-E860-0040(2.2K) or lower 4 FR-E860-0040(2.2K) or lower —— Earth (Ground) 3-1 Components Of the Operatlon panel
:::foo(:um‘gtig":;y‘zui,:‘;13:&2:2_0“"9(’9&! of the product mechanism, safety . }e\quipmeikntmwill res[tar_l sulclidenl aftler tfrt\e qlu_tp?t”shutofff_of tr:js“?r?tdhuct. ord Removal of the wiring cover Reinstallation of the wiring cover — The operation panel cannot be removed from the inverter.
1 --- 1, Ope'ation, } ce and i p $i, must be pe"fo'med ngf:ﬁsasn?unr:r:no or IS allowed only atter it Is Tully confirme« al i€ motor does a (GI’OUﬂd)
e peronnel fesygmioed persannel means aperson o | | o Eipebnd SR s st e ke, o oot "
S: . ) output even when the ey on the operation panel is pressed. To | . L~ et 20l \ it
<A pelrson “I{|h° glgssesses a cer:Iflckatlon in regard with eletctr_lc_ pregar? for it, pI'ovide aﬁep_arf:}tle) ci;cuit‘andfswilcﬁ (to turn OFFt the power of this Relay output *4 Name Description
appliance handling, or person took a proper engineering training. roduct, or apply a mechanical brake, etc.) for an emergency stop. . ! y - -
Such training may’ be available at your local Mitsubishi Electrlc office. Ee sure to turn 8FF the start (STF/STR) signal before cqeanng the fault as this <4 Torminal functions vary by || PU/EXT key Switches betwe_en the PU operation mode, the PUJOG operation mode, and the
Contact your local sales office for schedules and locations. B’Odum will restart the motor suddenly after a fault is cleared. Pr. 192 A B,C terminal : External operation mode.
« A person who can access operating manuals for the protective 0 not use a PM motor for an apRIica ion that the motor may be driven by the load Relay output ; - 192 A,B, ' MON RUN - - -
Gevices (for oxample,loht Curiain) connoctod to the safety control | | o 1571218 seecqnoher han e maxu o S0 g (Fauloupuyy | ncionsdecin | MR [ viove ey Suiches the peraton pane o @ dferent mode.
fsa‘,rfltiﬁ;nﬁzg:iathperson thli'msﬁ::a these manuals thoroughly and prod\éct.yConnerz‘cuon of any other electrical equipment to the output of this product : P.RU SET key Used to confirm each selection.
pr . may damage the equipment. ) y . . I e SRR H Switches the monitor screen in the monitor mode.
In this Safety Guideline, the safety instruction levels are classified into Performing pre-excitation (LX signal and X13 signal) under torque control m?ﬁ/ ) Fit the cover to the inverter along the guides, and push the hook into the socket.
"WARNING"y d "CAUTION" start the motor running at a low speed even when the start signal (STF or STR) is Start command
an . not input. This product with the start command ON may also rotate the motor at a (b) RUN key The direction of motor rotation depends on the Pr.40 settin:
H low speed when the speed limit value is set to zero. Confirm thatthemotor | 5/l P - 9
Incorrect handling may cause hazardous running does not cause any safety problems before performing pre-excitation : ' "
A WARNING conditions, resulting in death or severe Do nof modify this product. . ! Safety communication function selection | STOP/RESET key Bseg to stop oEeratlon comhmanis. . .
injury. Do not remove any part which is not instructed to be removed in the Instruction ' | sed to reset the inverter when the protective function is activated.
Incorrect handling may cause hazardous Manual (Connection). Doing so may lead to a failure or damage of this product. ! 24 VDC power supply ! UP/DOWN ke
ACAU“ON conditions, resultglng ir}ll medium or slight 3 Safety input terminal common Safety output (channel 1) 3 o) 4 Press this key to change the setting of frequency or parameter.
injury, or may cause only material damage. ACAUTION 1 Safety input (channel 1) :
i Safety output common (channel 1) | ’
" Usage 1 Safety input (channel 2 : Starting/stopping the inverter on the operation panel
Note that even the | ZANCAUTION | jo¢ may lead to a serious o {hen installing the MC on the output side of the inverter, turn it ON/OFF while o ; afety input (channel 2) : g/stopping p p
consequence depending on conditions. Be sure to follow the . _llﬂ_%‘h 1|he {nvenetaand Tgtl?_r are a} a S:,Opv ‘b h tection of (a) Insert a tool such as a flathead screwdriver into the half-hole above the ' Safety output (channel 2) '
b - et e electronic thermal relay function may not be enough for protection of a " " . ) - 1 i - o o o
instructions of both levels as they are critical to personnel safety. motor from overheating. It is regommended tg install an external thermal relay or PUSH" mark on the wiring cover to push the cover behind the wiring : ' t [ o =E > 17071 1T H2 SR = MONRUN SRR
a PTC thermistor for overheat protection. cover approx. 3 mm i Safety output common (channel 2) i ) ()L = NET _ PRUN AR NET  PRUN - 200 T
@ Electric shock prevention . Qg noé repeatedly star:t (r:tr stto'g tlr]}s pﬁﬂ!"d Wiéh atmagnetic contactor on its input . : ! '
side. Doing so may shorten the life of this product. ides i ot ; . . N ; N )
o Usearmnd fiter o e e O i eleciromagnetic interference with (b) Pull out the cover along the guides in the direction shown by the arrow in NET operation mode PU operation mode Change the setting.

AWARN[NG other electronic equipment used nearby this product. the figure above. : Frequency setting signals (Analog)

do so may cause some machines to make unexpected motions.

]
® Appropriate precautions must be taken to suﬁpress harmonics. Otherwise power ) ) ! — - 10(+5V) 3
® Do not remove the front cover or the wiring cover while the power of this product harmonics generated from this product may heat/damage a power factor <* FR-E860-0061(3_7K) or higher <* FR-E860-0061(3,7K) or higher 1|*2 Terminal input specifications Frequenc 0
is ON, and do not run this product with the front cover or the wiring cover correction cagacltor or a generator. R« I of the wiri Reinstallati f the wiri i|  can be changed by analog duency ] Clainl /
removed, as the exposed t’x)igh voltage terminals or the charging part of the ® Todrive a 600 V class motor with this product, use an insulation-enhanced motor, emoval of the wiring cover einstallation of the wiring cover 1 input specifications setting 2[0to 5VDC ! [Ethernet » *¢Alternating
aircuitry can be touched. Doing so may cause an eleclric shock. or take measures to suppress surge voltage. Otherwise surge voltage, which is (a) 117 . | avitchover (Pr.73, Pr.267). |potentiometer 0to 5VDC ; £ (Example) =
® Even if power Ir? O_FF_,ddo Po}:_remo(\j/et e frﬂnt co(\j/elgexcept for wiring or periodic ggﬂgiﬁg?hgm&éerrilg;nIgggmgm?gﬁoﬁggre, may occur at the motor terminals, .‘..1 | Satie valtagslecment inpat | 1/201kQ (0 & 20mADC> %2 1 |connector Stop Start _ y I,: III’ I’I'
g}:gﬁ%ﬁﬂ:&} e inside of this product is charged. Doing so may cause an ® When a motor is driven by the inverter, axiél voltage is generated on the motor i i il switch in the "V" position fo | 3 ' X L
. Refore wiring or i_nspectlion. check that the display oLtrhe ope;ati?n panel is OFF. ;’gaj‘e’gfé‘;%’i‘n'g?K;?é‘rsr?e?f?ggbcei'c”""s"’" of the bearing. Take measures such Guides i| select voltage input and "I" T ; Applied to the set frequency
|o':|y g?;sfg; ‘S’o\:],é? 5‘;‘:’? \;?-,Cé 'Qhﬁ'cri("%g{ {ﬁg?:g?g';g ,gsi‘é’\?;ﬁ \%"ao E:Jns\‘ilaegsaor ® As all parameters return to their ini ial values after Parameter clear or All 1| to se‘le‘cvt curre_nt mpuf . :
digital multimeter or the like. The capacitor is charged with high voltage for some Earameler clear is performed, the parameters must be set again as required || Theinitial setting varies . N P el 1
time after power OFF, and it is dangerous: efore the operation is started. | depending on the Terminal 4 input(+) 7777~ 4k to 20mADCS @ Parameter settin
i g E NG i ® This product can be easily set for high-speed operation. Therefore, consider all 1| specification. i A 0to 5VDC | | g
® This must be earthed (grounded). Earthing (grounding) must conform to the 1 : € y . . P (Currentinput) (-) 2
requirements of national and local safety regulations and electrical code (NEC things rs{klateg t? the;r«‘)pera‘;!on s?‘ch as the performance of a motor and equipment Fit the cover to the inverter along the guides. | 0 to 10VDC, ' - . _
t A . H - = 1 1 PU_=MON _RUN| ~( )71 1{ Hz =PU. =MON_RUN! — ~ =)
section 250, 61140 class 1 and other applicable standards). o ifthe Maching must not be resiared when power is restored after a power failure, Screwdriver 1|73 Lis rocommended to use : I’l’ l,l’ It P -pa = I’l’ I‘l' I'l' el — ad - l’ ( F Rl — — I ,’ !
® Any petrsotntwgo ;?] |nvo|\‘(ed in wiring or inspection of this product shall be fully provide an MC on the input side of the inverter and also make up a sequence 1| 2W1kQ when the . SPARA NETamPRUN PN, NETRPHUN Ll _( NETh R 2
competent to do the work. ich wi i i ' ing si ' f : ;
@ Use crimp terminals with insulation sleeves to wire the power supply and the ° W;:g';, ‘;)Vglrfg%ﬁx’g“g?‘ f,’,?,‘;ﬁg,%g’e‘,g"?gﬁ'm frequent starts/stops, rise/fall in the : L’s::ge;‘dcyﬁzz‘:e”i‘sy'g"a' is ; Monitor mode PU operation mode Parameter setting mode
motor. . - . temperature of the transistor element of the inverter will repeat due to a repeated ! : E I
@ This product body must be installed before wiring. Otherwise you may get an flow of large current, shortening the life. ! Voltage/current i (Examp e)_ .
electric shock or be injured. . N ® Perform an inspection and test operation of this product if it has been stored for a ' input switch *2 : \S Blinking %
: Bo no: knffh tthtﬁ key?J Iwmt] wet htar'lds. Doing so mztiy cauﬁe an ielegtrlc sh_oclﬁ._ long period of time. oz Shomeenenmaoeen N ]
0 ot subject the cables {0 scraiches, excessive siress, heavy loads or pinching. @ To avoid damage 1o this product due to static electricity, static electricity in your i : - - -
Doing so may cause an electric shock. o body must be dglschargec?before you touch this produté’t. vy » Connector for ‘ Obtion connector ; - — L =]
@ Do not change the cooling fan while power is ON as it is dangerous to change the ® Only one PM motor can be connécted to a single unit of this product. ! plug-in option connection P! i / ~ R .
coolln?fanwhllepr_)werls_ON_. . . L] APX/I motor must be used under PM sensorless vector control. Do not use a R e e e e PR LR R TP RE PR S 4 N Change the setting. The present setting
® Do not touch the printed circuit board or handle the cables with wet hands. Doing synchronous motor, induction motor, or synchronous induction motor. Parameter setting complete is displayed
$0 may cause an electric shock. . . ® Do not connect a PM motor to this product with it set to the induction motor yed.
* Novsrfouen e e et oic, o ot pewerng OFF e e DO vllage | | canfl Sl (il i) el ommectan lchon ot i procc
.1ed . N ith it 1l it tting. Doi i i . : f
capacity is measured. Doing so may cause an electric shock. ° R”s alpfoece(s)s o? stanisr?gnsaoiglsllsﬁq\é?gr?{ucrgrbrﬁ t?ﬁe ;I)no%verot;? ?:ggédﬁi?ﬁsstva'a%’g (a) Insert a tool such as a flathead screwdriver into the half-hole above the 2 5 D t .I th . . .t t . I d th t I . .t t . I
& Fire prevention then close the contactor on the output side of this product. X "PUSH" mark on the wiring cover to push the cover behind the wiring . etails on € malin circul erminais an e control circul erminais
® To maintain the securlt\[/ (confidentiality, integrity, and availability) of the inverter 4 PARAM ETERS 5 LIST OF FAU LT DIS P LAYS
ACAUTION ang lhtﬁ syst%m a&airll(s funauth(t)rize(il gcc_ess, ) *‘ltv';makcl;skcomputer_vitruses, cover approx. 3 mm. Torminal
and other cyberattacks from external devices via network, take appropriate o L . i f i it
measures uch as frewalls, virual private networks f(VPNs), and antiviris (b) Pull out the cover along the guides in the direction shown by the arrow in Type symbol CEmen e LG L For details, refer to the FR-E800 Instruction Manual (Function) For details, refer to the FR-E800 Instruction Manual (Maintenance)
® This product must be installed on a nonflammable wall without holes in it so that solutions. We shall have no responsibility o liability for any problems involving the figure above. ’ Lo ’ O i
its r‘:omglmnents cannotrbe touched from behind. Installing it on or near flammable g‘s’nigﬁ{e!ﬁlilrlﬂgeﬁsng:élsot&fgrtrct;ﬂ%%c?(gs attacks, unauthorized access, . R/L1, S/L2, _ AC power input Connected to the commercial power supply. 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
L] {?iglgmnc]ﬂécgeucs:n?es"%u|ty the product power must be switched OFF. A ® Depending on the network environment, the inverter may not operate as intended s Website. Website.
continuous flow of Iar?e current may cause a fire. due to delay‘s“c]:_r discgnntect_ilfg in co:jnr_nuni%ation. Cfarte ully consilde:r !\ju?a@ttype of U, v,w — Inverter output Connected to a three-phase squirrel cage motor or a PM motor. For more information on the product
® Do not connect a resistor directly to the DC terminals P/+ and N/-. Doing so could environment this product will be used in and any satety issues related to its use. 2 2 H H H H ™ -
® When the emergency drive function is enabled, the operation is continued or the . M 1IN CIr 1 rmin | | na wirin wer | nam r = Brake resistor " " .
R /c\?:lflggsatgrrr%inals P/ and PR, connect only an extormal brake resistor reﬁryhoperatcijon auto%al\jtic retie‘ anddresttartc)j itshrepez:tgdBevfen b fg‘,’.llg ocg#rs, a circu t te a ayout a d g tO pO e Supp y a d Oto 3 P/+, PR —_ connection Connect an optional brake resistor across terminals P/+ and PR.
° i iodic i i ified i i which may damage or burn this product and the motor. Before restarting the - 5 - - n
b sure o perorm caly and priclc nepcedon o shecifiod i e fnucion B B S e e make # Three-phase 575 V class A Brake unt comeston | Gonneot e brake unt
product is used without inspection. sure that this product and the motor have no fault. g Remove the jumper across terminals P/+ and P1, and connect a DC reactor. When a DC reactor is not
Emergency stop | - - - = P/+, P1 — DC reactor connection Jump! . s .
& Inj revention oA sgfety gackup such as an emergency brake must be provided for devices or FR-E860-0017(0.75K) to 0040(2.2K) FR-E860-0061(3.7K) to 0120(7.5K) | connected, the jumper across terminals P/+ and P1 should not be removed.
jury preventiol equg)mtem in a system to prevent hazardous conditions in case of failure of this I J
roduct. umper . . . . .
ACAUTK)N ® |fthe breaker installed on the input side of this product trips, check for wiring faults M P \ 1 @ Earth (ground) For earthing (grounding) the inverter chassis. Be sure to earth (ground) the inverter.
(such asthshort circuifts% and dbar?age to int_emah parts ofdtbis pll;oductaldenlti_ a?r? Jumper
® The voltage applied to each terminal must be as specified in the Instruction remove the cause of the trip before resetting the tripped breaker and applying the {— & o
i i i ower to the product again. ! 1521[ [ Power supply for a . 5+0.5VDC,
Manual (&)nnectlon). Otherwise an explosion or ¢ ama%e may occur. X o {When any prgtective fu%'lction is activated, take an appropriate corrective action r 10 5 frequency settin Used as the power supply for an external frequency setting (speed Permissible load current:
L] ghe cables must be connected to the correct terminals. Otherwise an explosion or before resetting this product to resume the operation, 7RIL1 73"_2 T/L3 @ INA|[[P1]|[lPA]]|[PR] quency g setting) potentiometer. :
° T?]E?J%Ieam;){fz%%n-) must be correct. Otherwise an explosion or damage may Maintenance, inspection and parts replacement - . i potentiometer 10 mA
cour. ® Do not carry out a megger (insulation resistance) test on the control circuit of this :@: Inputting 0 to 5 VDC (or 0 to 10 VDC) provides the maximum output
° ){\/hillebpowcetr is OIN grtfoE)sgme time after pov\ger OFF, do not touch the inverter as DisP'%“"sUaﬁt- Doing so will cause failure. i Earthing (grounding) ~ M Earthing (grounding) frequency at 5 V (or 10 V) and makes input and output proportional.
It will be extremely hot. Doing so may cause burns. @ This product must be treated as industrial waste. — terminal = terminal ) Use Pr.73 to switch among input 0 to 5 VDC (initial setting), 0 to 10
- : : £ Power supply  Motor 2 5 Frequency setting VDC, and 0 to 20 mA. * The initial setting varies depending on the
4 Additional instructions 1 DoS: A denial-of-service (DoS) attack disrupts services by overloading systems m @ . (voltage) .'f_ i . initi ing vari pending
The followin_? instructions must be also followed. If the product is handled or exploiting vulnerabilities, resulting in a denial-of-service (DoS) state. £ Speatlication. : : P For voltage input
incorrectly, it may cause unexpected fault, an injury, or an electric shock. - - N s | Set the voltage/current input switch to the "I" position to select current Input resistance: 10 to 11
General instruction ~_\ Earthing (grounding) 5| 2 input (0 to 20 mA). k(;) g
ACAUT'ON 0 Fofr flarity, i(lilustration%irl\zthis Safﬁty Guidelir&e may be drgwn with coversor oo/ terminal ; % Inputting 4 to 20 mADC (or 0 to 5 VDC, 0 to 10 VDC) provides the Maximum permissible
- - - safety guards removed. Ensure all covers and safety guards are properly installes =3 maximum output frequency at 20 mA and makes input and output .
Transportation and installation , , 35 described n the nsiruction Manual (Gonnection) prior (o staring oparation. Power supply Motor gl g Droportional. This input ional s valid only whon th AU signal O | Y0lt2ge: 20 VDC
. 'L_Io'%?, éggetg"iglnﬁe‘g‘?h"'ques or a trolley when carrying products. Failure to do so For details on the PM motor, refer to the Instruction'Manual of the PM motor. 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 £ (terminal 2 input is invalid) For current input,
X . . 4
® Do not sta%k g e boxes containing inverters higher than the number damage the inverter. F i To use the terminal 4 (current input at initial setting), assign "4" to ::Té’rul:“'::i;':?::);ifntsm_s Q
recommended. ot " C t the motor to te Is U, V, and W. The motor rotat terclock h d from the motor load side when the forward rotat itch 1) turns ON. requency setting i i i i
® The product must be installed in a position where it withstands the weight of the * Application of caution labels . . P : ernectiemeloriotemnas " o ET O3 COUTIBTEGESE e Ve o he motor (020 Sl when 1 (onard roaten swieh (sgna) s 4 5 (current) Pr.178 to Pr.189 “Pp"' terminal function selection) before turning current: 30 mA
roduct according to the information in the Instruction Manual. Caution labels are used to ensure safety during use of Mitsubishi Electric ON the AU signal. * The initial setting varies depending on the
. W%not install oir?peralg thtis mdlﬁ: i{ét itsbdatwa edtor has p"arts mifs?ling.b X inverters. specification.
@ When carrying this product, do not hold it by the front cover. It may fall or break. Make copies of the following labels and apply them to the inverter if the i i initi i
® Do not stand or place heavy objects on theJJrod_ucL " copies ot owing N estan%%z' instantaneous power Use Pr.267 to switch among input 4 to 20 mA (|!1|t|al setpng)_, Oto 5 .
® Ensure the mounting orientation of this product is correct. failure” have been enabled VDC, and 0 to 10 VDC. Set the voltage/current input switch in the "V'
® Prevent conductive objects such as screws, metal fragments, and wire offcuts, or " position to select voltage input (0 to 5V /0 to 10 V).
flammable substances such as oil from enteringz the inverter. For th f .
® As this product is a precision instrument, do not drop or subject it to impact. or the retry unction =
@ The surrounding air temperature must be between -10°C and +60°C (non- c 1 changeover contact output indicates that the inverter protective Contact capacity: 240 VAC
freezmgg). The rated current must be reduced at a surrounding air temperature RN N Rel faul f ion h ivated and th tout: t d 2A
above 50°C. Otherwise this product may be damaged. CAUTION 2| 8| agc _ elay output (fault unction has activated and the outputs are stopped.
® The surrounding humidity must be 90% RH or less (non-condensing) for models 3| & T output) Fault: discontinuity across B and C (continuity across A and C), Normal: (power factor = 0.4) or 30
without circuit board coal in(g and 95% RH or less (non-condensing) for models Retry Function Has s continuity across B and C (discontinuity across A and C) VDC 1A
with circuit board coating. Otherwise this product may be damaged. o
® The temporary storage femperature (applicable to a short limited time such as a Been Selected
transpol datlcn nrge) must be between -40°C and +70°C. Otherwise this product SX1 PC Safety input (channel 1) Input resistance: 4.7 kQ,
may be damaged. - C L "
® This product must be used indoors (without corrosive gas, flammable gas, oil A . 3 voltage when contacts are
mist, dust and dirt). Otherwise the product may be damaged. Stay away from the motor and machine. 5| £ Terminal functions can be selected using Pr.5051 SX1/SX2 terminal open:
® Do not use this product at an altitude above 2000 m. Vibration should not exceed They will start suddenly (after given S B . function selection. For details, refer to the FR-E800-SCE Instruction 211026 VDC,
5.a9mn;ése e.n 10 to 55 Hz in X, Y, and Z directions. Otherwise the product may be time has elapsed) when alarm occurs. ; £ SX2 PC Safety input (channel 2) Manual (Functional Safety). current when contacts are
® [f halogens (including fluorine, chlorine, bromine, and iodine) contained in g o short-circuited:
fumigants for wood packages enter this product, the product may be damaged. 3 4 to 6 MADC
E.re.vfem‘;he e,\?tn;y ?rflthnmtigalnt rte_sidualskovr ?seran alftemaltjive mket od s#chlgsbheat E " " tart after instant fail 3 1 51 Safety output (channel 1)
isinfection. Note that sterilization or disinfection of wood packages should be 5 i
performed before packing thé product. g Oor automatic restart afrter instantaneous power taiure g % Permissible load: 24 VDG
!\"ngnot install a power factor correction capacitor, surge absorber, or radio noise CAUTION E % Termipal functiof]s can be sel_ected using Pr.S055 SY1/SY2 (ermin_al (27 VDC at maximum), i
filter on the output side of this product, These devices may overheat or burn out. s g sy2 sc2 Safety output (channel 2) function sele{:tnon. For details, refer to the FR-E800-SCE Instruction 0.1 A (The vgltage dro_p is
® The output terminals (terminals U, V, and W) must be connected to a motor Automatic Restart after s Manual (Functional Safety). 3.4V at maximum while
correctly. Otherwise the motor will rotate inversely. I} the signal is ON.)
® Even with the power OFF, high voltage is still applied to the terminals U, V and W Instantaneous Power
while the PM motor is running. Ensure the PM motor has stopped before carrying Failure Has Been Selected
out any wiring. Otherwise you may get an electric shock. .
® Never connect a PM motor to a commercial power supply. Connectin Stay away from the motor and machine.
commercial &ower supply to the input terminals (U, V, of a PM motor will burn A . ;
it out. The PM motor must be connected with the oUtput terminals (U, V, W) of this They will start suddenly (after reset
Tesptr%j;g:"ation time has elapsed) when
® Before starting the operation, confirm or adjust the parameter settings. Failure to instantaneous power failure occurs.



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
P N LD [15 22 3.7 55 75 11.0
motor [ ND |075 |15 22 37 55 75
N o 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 (136)
ND 1.7 27 4.0 6.1 9.0 12.0
LD 120% 60_5, 15?0% 3 s (inverse-time characteristics) at
Output [ Overload current rating *3 surrounding air temper.ature of ?UDC —
ND 150% 60.5, 290% 3 s (inverse-time characteristics) at
surrounding air temperature of 50°C

7.2 Instructions for UL and cUL

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

4 Product handling information / Infor i sur la ip ion 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

Voltage *4 Three-phase 525 to 600 V any applicable local codes.
Brake transistor Built-in Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection must be provided in accordance with the National
R ative Maximum brake Electrical Code and any additional local codes.
braking torque (ND 100% 50% 20% The installation/operation manual is available via the internet at https://www.mitsubishielectric.com/fa/products/drv/inv/support/e800/e800sce.html.
reference) *5 A hard copy of this information may be ordered at +1 (847) 478-2100 (Mitsubishi Electric Automation, Inc. in USA).
Rated input AC voltage/frequency | Three-phase 575V 60 Hz
Permissible AC ge fl i 490 to 632V, 60 Hz + Precautions for opening the branch-circuit protective device /
Permissible freq y i +5% Précautions pour ouvrir le dispositif de protection du circuit de dérivation
Without DC LD 4.3 59 8.9 12.4 15.9 224 -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
P Rated input reactor ND 3.0 16 6.6 95 133 174 down or the trip before replacing the fuse or resetting the tripped breaker (or before applying the power to the inverter again).
ower ‘. =
iy current (A) *8 | With DC LD |25 3.6 5.6 8.2 1.0 16.0 AVERTISSEMENT-
reactor ND |17 2.7 4.0 6.1 9.0 12.0 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
Without DC LD 4.3 59 8.9 12.3 16.0 23.0 ou du déclenchement avant de remplacer le fusible ou de réinitialiser le disjoncteur déclenché (ou avant de remettre sous tension I'onduleur).
Power supply | ro5ctor ND_[30 46 66 95 140|180 o ) )
VAR With DC LD 25 36 56 8.2 1.0 16.0 * Capacutpr dlscharge time / Temps de décharge du condensateur
(kVA) reactor NOBR >3 0 o1 o0 20 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
Protective structure Open type (P20 for IEC 60529 only) . 3 o ) ) L 3 R )
Cooling system Natoral I Forced air 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
wer OFF, and it i ngerous.
Approx. mass (kg) 9 [19  [18  [24 |24 24 power OFF, and itis dangerous
B me motor capacity indicates the mapimum capacity olia 4-pole si\a/ndard motor driven by all of the inverters in parallel connection. ATTENTION - Risque de choc électrique -
*2 \e rated output capacity assumes that the output voltage is 575 A i . Py . . e . N - A " n . . A
5 The porsentane of the overtoad surrent ratng & the rais of tho overioad current o the inverter's rated ouput current. For repeated uty, allow time for the inverter and motor o retur o or below the Avant le cablage ou I'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
4 temperatures under 100% load - 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
* e 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 . N N . A " N ) " . ” IS P
output side of the inverter is approximately the power supply voltage multiplied by v3. pendant un certain temps aprés la mise hors tension, ce qui est dangereux. Précautions pour ouvrir le dispositif de protection du circuit de dérivation
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- -
\_thrake res\slor‘ Use a brake resistc;' for an ?pera'ngn with large relgeneraﬂve power. A b‘rake un;: can l;e also used. oo 4 Wiring to the power supply and the motor
*6 e power St capacity varies with the value of the power st side impedance (including those of the input reactor and cables) . s 3 z 0 0 :
7 The Valuo in parenihbaes ' ho rated oulpUL Gurrant when the low acoustc noise openpal\o: is poriormed with the surrounding air tem)pera(ure exceeding 40°C while 2 kHz or higher value is selected 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
Pr.72 PWM f lection. : ) i . ) . ) ) o
=8 The rated inpulrce:’:'jeen'\r;‘\:ztiee?/g\:?e"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. EI?Ctr'CBI (?ode (Art}cle 430). For wmng' the |npu} (R./U' 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.
6.2 Inverter installation environment
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.
Item Description
-10°C to +60°C . i . . B ) 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 Crimp terminal AWG
*1 Instruction Manual (Connection). To meet the UL/EN standards, use the product at temperatures from *1 (N-m)
-10°C to 50°C.) Inverter Measurement R/L1,8/L2,TIL3 | U,VW | R/L1,S/L2,TIL3 | U, VW
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’“‘<—> <—>‘ 5om FR-E860-0061(3.7K), 0090(5.5K) M4 15 3.5-4 24 12 14
Measurement } 5 om FR-E860-0120(7.5K) M4 15 554 354 10 12
Storage temperature -40°C to +70°C position -
*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.

Atmosphere Indoors (free from corrosive gas, flammable gas, oil mist, dust and dirt)
Altitude/vibration aMI?{i?eu;n 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
Iitude.
*1 air isa measured at a measurement position in an enclosure. Ambient temperature is a temperature outside an enclosure.
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

)

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
FR-E860-0017(0.75K) ;Zq%ﬁgégow 309 | Bussmann 700V, 16 A FR-E860-0061(3.7K) lzg';’g&lgéyo'v” 313 | Bussmann 700V, 40 A
FRE860-0027(1.5K) | ITQMIA10, TTOMI3T0 | gssmann 700V, 20 A FRE860-0000(5.5K) | 179N ATOM314 | gssmann 700V, 50 A
FREB60-0040(22K) | TOMIS1Z 1TOMI362 | giscmann 700V, 32 A FREB60-0120(7.5K) | 1IN0 ATOMITS | gssmann 700V, 63 A

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

4  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).

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—HH* —Or more Region on the right of 1) Setone 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 ® 61IE)IHZ 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 ‘
ES] 2 180 H .
= | £ \
g | § I
s | 20 | Range for
2 g | transistor
j<3 r ion
g 8 | protectiol
3 60
n S
o 1059
2% ) 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 | load point | load point | load point | load point | load point | load point | load point | load point IE
Model name Apparent | by | 1(90;100) | 2(50;100) | 3(0;100) | 4(90;50) | 5(50;50) | 6(0;50) | 7(50;25) | 8(0;25) | -

power loss (%) (%) (%) (%) (%) (%) (%) (%)
FR-E860-0017(0.75K) 25/17 57 17117 17120 17120 12/1.4 12/14 12/1.4 1.0/1.2 1.0/1.2 IE2
FR-E860-0027(1.5K) 36/27 9.8 14715 14/15 14715 1.171.2 1.1/1.2 11/1.2 09/1.1 09/1.1 IE2
FR-E860-0040(2.2K) 56/4 9.8 13/1.4 13/1.4 13/1.4 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 14.5 1.3/1.3 1.3/1.3 1.3/1.3 09/1.0 09/1.0 09/1.0 0.8/0.9 0.8/0.9 IE2
FR-E860-0090(5.5K) 11/9 14.5 12712 12/1.2 12/1.2 0.7/0.8 0.7/07 0.7/0.7 0.6/06 0.6/0.6 IE2
FR-E860-0120(7.5K) 16/12 14.5 12711 11711 117141 0.7/0.7 0.7/0.7 0.7/0.7 0.5/0.5 0.5/05 IE2

1.7 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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