Thank you for choosing Mitsubishi Electric inverter. This Inv 1 INVERTER INSTALLATION AND PRECAUTIONS .
. erter iri i
MITSUBISHI Safefy Guiddline provides handling informaton and , 23 Applicable cables and wiring length Type | Terminal | oo on B— ' . —
ELECTRIC f2/1/ P g information and precautions for Select cables of a symbol al name Terminal function description
. A . . ) . e i i
use of this product. Do not use this product until you have full When installing the inverter on the enclosure surface, remove the front cover and If the wirin Ziot recomTen sd gavige sz 10 ensure that the voltage drop Wlll.be 2% or less. 1 changeover contact output indicates that the inverter protecti [¢ i
|NVERTER }(nowledge of the product mechanism, safety information and wiring cover to fix the inverter. Allow clearance T o g:] ts Zlncehls ong eItW§en the inverter and nr)gtor, the voltage drop in the main circuit will cause the motor torque to decrease especially at a low speed. % AB.C _ Relay output (fault function has activated and the outputs are Stopped. protective ZZmaCt capacity: 240 VAC
instructions. + Install the inverter on a strong surface securely with screws. Manual ("é gta t‘e S) ows 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 14 o output) Fault: discontinuity across B and C (continuity across A and C), Normal: | (power factor = 0.4) or 30
. - . onnection). inui i inui ! ’ ’
E 8 6 0 Please forward this Safety Guideline to the end user. « Leave enough clearances and take cooling measures. ﬁ 10 cm T e B on C Rt e Ao ) e
. Avoifj Places where the inverter is subjected to direct sunlight, high temperature and high or more T - Crimp terminal Cable gauge §
INVERTER SAFETY GUIDELIN E humidity. - = Applicable Inverter ‘erminal | Tightening HIV cables, etc. (mmz) *q AWG (mmz) * = | run . The output s in LOW state when the inverter output frequency is equal e
. Install the inverter on a nonflammable wall surface. - ) el ST torque RIL1 R ~hd S SE Inverter running to or higher than the starting frequency (initial value: 0.5 Hz). The Permissible load: 24 VDC
FR E8 | b size *3 N'm g L Sy vy w b vy w | & output is in HIGH state during stop or DC injection brake operation, *2 | (maximum 27 VDC) 0.1 A
_ - < ::l > ) s Vs s , V, b b -8 e (The voltage drop is 3.4 V
60-001 7(075K) to 01 20(75K) 1¢m U | ;rchore b T3 L3 TIL3 ' 2 at maximum while the
or more 1 or more #1 | FR-E860-0017(0.75K) M4 1 24 24 2 > ” m 3 ] The output is in LOW state when the inverter output frequency is equal | 5918l is ON.)
ﬂ 10em FR-E860-0027(1.5K) e 7 p” 2 2 B i ” g FU SE Frequency detection to or higher than the preset detection frequency, and is in HIGH state
when it is less than the preset detection frequency. *2
or more FR-E860-0040(2.2K) M4 1 2-4 2-4 2 2 14 14 o 2 & P
l }Nhe,h:lsmg the inverters at the surrounding air temperature of 40°C o FR-E860-0061(3.7K) M4 1 2-4 2-4 2 2 14 14 ﬁ FM *3 sSD rl:ncert:enrcil<:at|0n onexternal | Among several monitor items such as output E’:Armlsmble load current: 1
less, the inverters can be installed closely attached (0 cm clearance). FR-E860-0090( frequency, select one to output it via these
-E860-0090(5.5K) M4 1 24 2-4 2 2 14 inals. P 1440 pulsess at 60 H
14 terminals. Output item: Out pusesisatonz
_ . : put
2 INSTALLATION AN D WI RI N G FR-E860-0120(7.5K) M4 1 554 2-4 35 > 12 12 . (The signal is not output during an inverter frequency (initial Output signal: 0 +10 VDC,
kel « reset.) setting) permissible load current: 1
] ] ] T | AM*3 5 Analog voltage output i i i i 9
. . B HIV cable (600 V grade heat- i i . ; ; i ge outpu Tl
For more information 21 Removal and reinstallation of covers LI ol Q0 g s i PG o) i contriws i o750 i e P e catles i b i 3 urourdngsi gt o < magnice ofthe coneapondng moniot fem (o mpcance 10K o
on the product e B e g Ut e o CAMEA Toler 1 e Sechan 7 3 Inrachons of UL gDl e 2 4504 1 & Surrounding af (emperalure of 40°C orless and the wiing ditance of20m ° ' more), resolution: 12 bits
. . E T i i s . ; P - -
@ Removal of the front cover 4 Reinstallation of the front cover The line voltage fjrop cgzsggwcgfced?ggg%afméw fgfnglelr% ?6:'/r'nvt,ilgs‘ P NF and 1, and the caring (rounding) erminals showr. St Pe (s(;:ety "k pondutiionieleticuine st v il
: 1) safety relay module. Terminals S1 and S2 i i :
R ! ; annel y e. Terminals S1 an can be used at a time (dual Input resistance: 4.7 kQ
N " Line voltage drop [V] = /é x wire resistance [mQ/m] x wiring distance [m] x current [A] / 1000 ;:hanr:hel). The Irzvenerjudges the condition of the internal safety circuit | Voltage when contacts are
FR-E860 GAIYOU ear of the cover Use a larger diameter cable when the wiring distance is long or when it is desired t ion) i rom the status (shorted/opened) between terminals $1 and PG, or open:
o decl N y
Model SETUMEL EIBUN ©  Total wiring length 9 9 rease the voltage drop (torque reduction) in the low speed range. © oo Safety stop input b§1we§n $2 and PC. When the status is opened, the inverter outputis | 21 to 26 VDC
- shut off. Current when contacts are
Model 1AL Connect one or more motors within the total wiring length (sum of the wiring lengths of the motor and the inverter) shown i i S (Channel 2) In the initial status, terminal S1 and S2 are shorted with terminal P -circuited:
code 59 g leng er) shown in the following table. g Fortng wires R o al PCby | short-circuited:
_ shorting wires. Remove the shorting wires and connect the safety rela: 4 to 6 MADC
Pr.72 setting Voltage 2 i i ’
Cable type g 0.75K 1.5K = module when using the safety stop function.
carrier frequenc! class . . 2.2K 3.7K 5.5K 7.5K g :
IB_0600862EN G'G(2405)M EE MITSUBISHI ELECTRIC CORPORATION 1((1 ") or Ic?wer Y) % The output status varies depending on the input status of the safety
oot : : \ Unshielded 575V 700m 100m 100m 200m 400m 500m 2 stop signals.
pecifications subject to change without notice. HEAD OFFICE: TOKYO BUILDING 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN Hooks 2 (2 kHz) or higher 100m 100m 100m 200m 300m 200m S The output is in HIGH state during occurrence of the internal safety Permissible load:
Use 2600 V dl ] ] - - . (%] . circuit fault. The output is in LOW state otherwise. 224 vbc .
se a 600 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 SO soc (Safe‘y ml‘l’”"O’ output (The open collector transistor is ON (conductive) in LOW state. The <0 :XDC at maximum),
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 wiri i open collector output) transistor is OFF (not conductive) in HIGH state.) T
’ s wiring len i
& Related manuals o4 T - g length is longer than 100 m. Refer to the FR-E800 Instruction Manual (Functional Safety) (BCN- (The vollage diop I8 3.4V
Manual name Manual number Mod — . erm H H A23488-000) when the signal is switched to HIGH while both terminals N N e the
el code _ . Details inal connection dlag ram $1:and 52 are open. (Please contact your sales representative for the | Si9a! i ON-)
FR-E860 Instruction Manual (Connection) |B-0600906ENG 1AJ060 M;nuals describing installation, wiring, specifications, outline dimensions, manual.)
standards, and how to connect options. i i Contact input
FR-E800 Instruction Manual (Function) 1B-0600868ENG 1AJ045 Manual describin, i i e i e
! g details of the functions. Mai i " (sink (negative Common terminal for th tact i i i i i
FR-E800 Instruction Manual (Communication) | IB-0600871ENG 1AJ051 Manual describing details of the communications. %cf'n""ﬁfﬁﬁﬁﬁ'{:lﬁﬁ‘nal T encton remore e °°mm°")g) rine conactmputteminal el g) and temial T
FR-E800 Instruct!on Manual (Maintenance) 1B-0600874ENG 1AJ054 Manual describing how to identify causes of faults and warnings. i Jumpervacross P1and Pl External transistor i
FR-E800 Instruction Manual (Functional Safety) | BON-A23486-000 | 1AJ030 Manual describing the functional safety Sockets of the wiring cover sb - common B O O e (oper olector
: ' : | " output) device, such as a programmabl it i i i i
FR Configurator2 Instruction Manual |B-0600516ENG _ 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. (source (positive undesi)rable current. preg able controllr i the source logie o avoid malfunction by
SIEF personal computer. removed.) ’ common)) .
unction Programming Manual 1B- — ibi i i i i
9 9 B-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 th ig’:‘/gg”power ey C[E)mmon output erminalor 24 VDC 0:1 A power supply terminal PC). Isolated from terminals & and
With the cover removed, the control circuit terminals can be wired and cover to the inverter. ¢ ' ¢ i = i i
S the plug-in option can be installed. - External transistor Connect this terminal to the power supply common terminal of a
afety Information 2 common transistor output (open collector output) device, such as a
Do not attompt to nstall, operate, maintain or Inspact this product untl AWARN'NG () Tighten the mounting screws of the front cover. (Tightening torque: 0.6 to 0.8 Motor € (sink (negative progra_mmable controller, in the sink logic to avoid malfunction by
you have read through this Safety Guideline and supplementary N-m) Three-phase 2 common)) undesirable current.
documents carefully to use the equipment correctly. Bo not use the Usage . AC power 5 — Safety stop input terminal - Power supply voltage
product until you have full knowledge of the product mechanism, safety ® Stay away from the equipment after using the retry function in this product as the ¢ FR-E860-0040(2.2K) or lower & FR-E860-0040(2.2K) or lower supply E PC common Common terminal for safety stop input terminals range:
Informat_lon and instructions. equipment will restart suddenly after the output shutoff of this product. Removal of the wiring cove! - - p - g 2210265 VDC
Installation, operation, mai and inspection must be performed Acsess {0 the motor s allowed only afte it s fully confirmed that the motor does g cover Reinstallation of the wiring cover ' = Earth (Ground) © Contact input common Permissible load current:
[l . ifi 3 - = it . . . . .
by qualif fhepfeorlslgxp:é aenrgi,t%xnash.ﬁed personnel means a person who epencing om e functon stings of tis produc,the product doss not stop s (a) Earth —— (source (positive Common terminal for the contact input terminal (source logic). 100 mA
+ A person who possesses a o cation | d wi . output even when the STOP/RESET key on the operation panel is pressed. To (Ground) common))
TS o gl_ ification in regard with electric_ prepare for it, provide a separate circuit and switclf\J (to turn OFF the power of this 24 Voo
appliance handling, or person took a proper engineering training. product,or abply a mechanical brake, el fo an emergency stop. L SD POWerSUPPY | can be used as a 24 VDC 0.1 A I
uch 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 I Control input signals (No volt t all 2 N common 1 A power supply:
. E%l;tras%tryev%glgcal sales office f?_r schedulels ;f;nd locations. Brodu?l will repsl\t/?rt lhte rfnotor suddenly after a fault is cleared. ; prsg o oege Tedta owed)*F Relay output 6 | Frequency setting
an access operating man r ) O notuse a motor for an applica i ! i i i ol d H — f " . "
devices (for example, light Curtain) conneated o tt'l}z Fs’;?;?;ttl:\:)%trol and run at 3 speed higher ten the m'a"x?rff&?ﬁtf%m?ts‘ge@iy be driven by the load N IR A A rotation start[—— +6 Terminal funcions vary by ° common Common terminal for the frequency seting signal (terminal 2 or 4). Do not earth (ground)
system, or a person who has read these manuals thoroughly and Use anly a three-phase squirrel cage molor or PV molor a5 a load on this P ey omment Reverse Relay output | Pr. 192AB.C terminal Open collector
| f::m;"fzetd gle:llslelves :mh the protective devices. . E"a% o aton EPS‘% c; er electrical equipment to the output of this product = rotation start (Fault output)| ~ function selection 5 SE - output common Common terminal for terminals RUN and FU.
n this Safety Guideline, the safety instruction levels are classified i erforming pre-excitation (LX signal and X13 signal) under torque control m: : ; " ] || *3 The initial setting varies | i
"WARNING"yand SCAUTION™ y assified into Start the motor running at a low Speed even whegn th)e o signqal ST or ST?‘«Y) is Fit the cover to the inverter along the guides, and push the hook into the socket. H depending on the specification. High ¢—— K soc — Safety monitor output Common terminal for terminal S
i not input. This product with the start command ON may also rotate the motor at a i _ speed B terminal common erminal for terminal SO. —
Incorrect handling may cause hazardous low speecjd when the speed limit value is set to zero. Confirm that the motor . Multi-speed | Open collector output =7 i icati
JNUIAINEN]  conditions, resulfing in death or severe o [4ming doce not cause any salety problems before performing pre-exctation. : Source logic selection | Middie +—— el fonotons vars witl 5 |- PU connector T B e e B I R o
injury. . ao not remove any part which is not instructed to be removed in the Instruction : (— Low Runni the output terminal i : 3 . Comzwtr;::lgm?oins a;e.d. 30-0 ‘851(:{582-33? Trgnsmlﬁsllon f°fma“ Multidrop link
Incorrect handling may cause hazardous anual (Connection). Doing so may lead to a failure or damage of this product. : speed unning assignment ' S peec: o pe vera ength: 500 m
: CAUTION po_ndmons, TesUIting 1h medimn or slight : ouput (Pr. 190 and Pr. 191) I g _Usert‘he _USB cb(?ngec!_or to communicate with a personal computer. Setting and monitoring of the
L— 1 injury, or may cause only material damage /\ CAUTION 1 '— Frequency detection : I USB connector *4 inverter is enabled using FR Configurator2.
. ' stop ' Q or - issi
; ; 3 « Interface: conforms to USB 1.1- Transmission speed: 12 Mbps
| Reset | « Connector: USB mini B t ini
CAUTION ) Usage ' (o \‘ ' : mini B connector (receptacle mini B type)
Note that even the level may lead to a serious @ “When installing the MC on the output side of the inverter, turn it ONIOFF whi 1 Contact input | Shidsoures commen : : i i i
= — S - turn i while ' | Sink/source common | ' 1 Terminal functions can be selected using Pr.178 to Pr.184 (Input terminal function selection). (Refer to the FR-
consequence depending on conditions. Be sure to follow the both the inverter and molor are at a Stop. ! common \ ' T o o N (o e L GO oo ctncy n Bl ot metructon Manual (Funcion).)
instructions of both levels as they are critical to personnel safety. . 'nl']rg)e{koel?ctronlc tr;‘err?_al OIIL_ relay function may not be enough for protection of a (a) Insert a tool such as a flathead screwdriver into the half-hole above the . 24VDC power supply(Common for H b Terminal FM is available for the PM typa mverter. Terminal AM is avaitabie for the AM(;‘yopecwcr:‘veunce‘rve) n HIGH state
© Eloctrio shock " . gPTEIt{ﬁg:n(n:setélrefgrlg%érksarﬁegg{n‘gﬁgﬁ,ed to install an external thermal relay or "PUSH" mark gn the wiring cover to push the stopper behind the wiring : USB bus power connection is available. The maximum SCCR is 500 mA. A PU connector cannot be used during USB bus power connection.
ric shock prevention )o not repeatedly start or stop this product with a magnetic contactor on its i cover approx. 3 mm. ! i
p! . fjgg-aD%?gesfﬁ(gaovrsfggﬂen tlEe Iif‘e gf i prod\IJcti g contactor on its input (5) Pull ot the cover along the guides in the directon sh ot ! s tSaf:ely stoptln(gLrl]t com‘n]on SO Safety monior output Safety stop signal | 2 6 Control cir .t t . I I
I other means to minimize electromagnetic interfe i uides in the direction shown e al i ; afety stop input (Channel 1) ---- uipu : -
WARNING other electronic equipment used nearby this product. 9 erference with the figure above Y rowin : ° . ° ) Qutput SOCI cuit termina ayOUt
® Do not remove the front cover or the wiring co hile the f thi duct ¢ ﬁgﬁ;%%'}?s‘egg;%ﬁgfég?%ml‘t'ﬁ? s tzaker: - suﬁpreusds S o o= power , : Safety top input (Channe 2) ===~ Shuwtﬁ ) Safety monitor output common Wiri th
b | ver while the power of this N is product may heat/dama . N i . ' circuif g . iring m
Lsen(z[r;l\;:dndag?hr;oé%gstgﬁ IE_ror?uc}wwith 1the f,ronlt cover orr}hefwiring cover e . %grgerpt(leon gggscitlor ora eneriaﬁ% Y 92 a power factor * EE::&:I 2262:1(3'7.'(.) or higher @ FR-E860-0061(3.7K) or higher - Shorting wire — . @FM type inverter Use frim;ei t;[rjn'nals and stripped wire for th trol
emoved, igh voltage terminals or the charging part of the ive a class motor with this product, use an insulation-enhanced motor, e wiring cover Reinstallation of the wiri i [S1]S2][PCRRUN ! stripped wire for the control circuit wiring. If only a single wire is
circuitry can be touched. Doing so may cause an electric shock. or take measures to suppress surge voltage. Otherwi: ichis ng cover ' i i Ty sg i i i
Even if power is OFF, do not remove tK_e front cover except for wiring or periodic attributed to the length g?]d thickngss of w?re, ma)?rgg(s:grsal{r eevﬁg?c?ﬁemﬁgﬁ (a) : Frequoncy setting signals (Analog) 3 Outputsignal: Pulse (FM type only) ; [RLIRMIRHISOWRSRES]SD STE STR used, the wire can be siripped and used without a ferrule.
inspection as the inside of this product is charged. Doing 50 may catise an causing the motor insulation to deteriorate. s i [ +4 Terminal input specifications can Calibration Indicator . [Sofoc[m[sn] Connect the end of wires (crimp terminal or stranded wire) to the terminal block.
Elefctnc shock. . ) - i ® \When a motor is driven by the inverter, axial voltage is generated on the motor , be changed by analog input F i resistor + : (fo[2]5T4] )
efore wiring or inspection, check that the display of the operation panel is OFF. shaft, which may cause electrical corrosion of the bearing. Take measures such ' specifications switchover (Pr.73, requency setting 2[0to 5VDC i - (Frequency meter, etc.) |
Any person who is involved in wmn%or inspection shall wait for 10 minutes or as decreasing the carrier frequency. : Pr.267). Set the voltage/current. potentiometer St ““|_/ Moving-coil t Voo [alBIC] +  Crimp terminal i i i
Ié)igl g;‘%i:&]letni'nqgg%?tﬂ: ?Ed glg\r?ckt at ;pey_e a|"_|e no rdeSidl\%laIJ voltag?e using a ® Asall p?ran;eter_s rettlj_frn to lge{{]imtial values after Parameter clear or All : input switch in the "V" position to 12W1kQ <g:g ;g\r‘\[/)\%& *4 iluse o W { 1mA fﬁﬁ : |ype | I p terminals commercially available (s of April 2023.)
y e like. The capacitor is charged with high arameter clear is performed, the param i i ' o f ini B \ scale i i
time after power OFF, and it is dan Fe)rous. 9 igh voltage for some Eefore the operatio?'l is started. P eters must be set again as required ' select voltage input and "I" to 5 S b conne"('}:g'f sD " \ ; @AM type inverter Phoenix Contact Co., Ltd.
. ;rehéts‘lirrgl-r:ﬁsér?tes %?I;]lgﬁgn(glr%w&dlgggl sgfnerl‘ing (grlo?'"ding) g\ulsl ?Onf?rmctlo the . L] ;I;‘fi\:‘sggrlfécli;ce!dctan"t‘)e easilyt_set forrr‘\igh—‘ipeedrfopera!ion. Therefore, consider all i -srf“:?:‘;i:r‘r:;:”‘:g‘i;”es | =l CEE) | H [S1]S2]PCIRUN FUJSE] 5 GEnuis[paxtNoy Crimping
I regulations and electrical code o the operation such as the i i ; " i ! : .
section 250, 61140 class 1 and other ap_yplicgble stangards). - (NE in a system before thgsetﬁing Shangs, | Porormance of amotor and equipment Fit the cover to the inverter along the guides. ! depending on the specification *8 Itis not necessary when ' ® [RL[RMIRHISDIHRSRES| SDISTFISTR) Wire gauge (mm?) | ity insulation sleeve | . Vithout fectinece!
® Any person who is involved in wiring or inspection of this product shall be fully @ If the machine must not be restartegwhen power is restored after a power failure. ; Terminal 4 input (+) »ro| calibrating the indicator from the ' o [AM] insulation sleeve No.
competent to do the work. provide an MC on the input side of the inverter and also make up a sequence ‘ : (Currentinput)  (-) > operation panel ‘ %) [5] 03 AT0,34-10TQ
@ Use crimp terminals with insulation sleeves to wire the power supply and the which will not switch ON the start sitgnal. L e i ol ’ - Output signal: Analog : ® [ATBIC] : : =
. ?r? or. i B ) ® When performing an inverter operation with frequent starts/stops, rise/fall in the : when the frequency setting signal (AM t | : 05 ATO.5-10WH —_
is product body must be installed before wiring. Otherwise you may get an temperature of the transistor element of the inverter will repeat due to a repeated ' is changed frequently. (AM type only) ' 07
electric shock or be injured. flow of large current, shortening the life. ; N : 75 AT0.75-10GY A0.75-10
@ Do nottouch the seting il or keys with wet hands. Doing so may cause an @ Perform 2 inspeciion and test operation of this product it has been stored for a ; AM %—’ “——>(*) Analog signal output | 7 ATT-T0RD AT-T0 CRIMPFOX 6
ock. eri ime. : L :
® Do not subject the cables to scratches, excessive stress, heavy loads or pinching. ® Toavoid damadge to this product due to static electricity, static electricity in your ; G () (01o=10v00) : IENE AREALIS A1510
Doing so may cause an electric shock. body must be discharged before you touch this product, . ! E(lu ~ : 0.75 (for 2 wires) AI-TWIN 2x0,75-10GY —
@ Do not change the cooling fan while power is ON as it is dangerous to change the ° Onl{/lone PM motor can be connected to a single unit of this product. Guides : : :
coolln? fan while power is ON. ® A PM motor must be used under PM sensorless vector control. Do not use a | Connector for
® Do nof touch the printed circuit board or handle the cables with wet hands. Doing synchronous motor, induction motor, or synchronous induction motor. : i i i
. ,S\l%c;ar){;l?éihs?h:nmecl’?g'trtlg';hocl|<_ o riaht af o ® Do ?otl coanect(_a_f_’l\f mggor §0Et)his product with it set to the induction motor i plug-in option connection
! t inals, etc. right after powering OFF as the DC voltage control setting (initial setting). Do not connect an induction motor to this product '
is applied to the motor for 1 second at powering OFF if t%e main circuit capacitor with it set to l?ﬂe PM sensorless vector control setting. Doin ill i 3 BA
capacity is measured. Doing so may cause an electric shock. P ® As a process of starting a PM motor, turn ON the po%ver of isso;;l:'lédﬁ?:tjﬁss{,agwj . . SIC OP E RATION
@ Fire prevention . %epngggts;mﬁ contac@:)r (Dn ‘?% °“§"?‘-f si_d? of this pré;duct. (a) Insert a tool such as a flathead screwdriver into the half-hole above the
e security (confidentiality, integrity, and availability) of the inverter "P " iri . s .
o antalt e agzalns‘f/unauthonzed Y, ntogriy, and ayailao Cg)mputer inverter USH" mark on the wiring cover to push the stopper behind the wiring . 3.1 Components of the Operatlon panel
ACAUTlON and other cyberatfacks from external devices via network, take appropriate cover approx. 3 mm. 2 5 Details on the main cir: itt H | A . . ’ .
measures such as firowalls, virtual private networks (VPNs). and antivirus b) Pull out I - ) - circuit terminals and the control circuit terminals The operation panel cannot be removed from the inverter.
® This product must be installed on a nonflammable wall without holes in it so that isncillgf'llgﬁfovggl shal{jhave{k ™ trespb?nslbllny S iy for anh/ s aoing O 0_“ e cover along the guides in the direction shown by the arrow in i
Ir;safgrirglln%:ymcsaﬁigngtﬁ be touched from behind. Installing it on or near flammable computer viruses, and ofher E‘;Léefa?%ctﬂ‘és attacks, unauthorized access, the figure above. Type Termll)nall Common Terminal name Terminal function descripti Name Eesehption
; : . ® When the emergency drive function is enabled, th ion i i symbo ion " - _
. ggﬂ{ﬁqﬂgﬁ‘éuﬁéxe&ﬂg}zse fg::#g,nt‘hr?‘gyrocdaltcstepgvgg must be switched OFF. A rert]whoperat(ijon auto%-latic reset and restart) is ’repﬁzﬂggrgf}gﬁ :? ac ?Qﬁll?g?:gﬁrsme R/L1, S/L2 PUIEXT key 2::2?::?0?9‘:’;?2 w\e: ) operation mode, the PUJOG operation mode, and the
r r e ) which may damage or burn this product and the motor. Bef i ’ ’ ’ — i i on mode.
 Beno Gt 1ol drecy 0 BE i preana - Dongsocaud | | Kol Shrelon i oo e oSty e i, ke 22 Main circuit terminal layout and wiring t l K e e e Ca R
: ! uct and the mof 3 . -
& Across terminals P/ and PR, connect only an external brake resistor. Emargansy sion or have no fault y ing to power supply and motor u v, W — Inverter output Connected to a three-phase squirrel cage motor or a PM motor. NET  PRUN SET ke Used to confirm each selecfion.
Manoal (Mgimenance) yTah"erep?sng 'gs'g.sbl?ﬁm'ofns als specified in the Instruction ® A safety backup such as an emergency brake must be provided for devices or 2 Thl’ee-phase 575V class = Brake resistor i Switches the monitor screen in the monitor mode
Drodiet 8 teed without inspection.p ibility of explosion, damage, or fire if this e%:ciﬁrgtem in a system to pvevent%azardous conditions in case of failure of this diishiidlishin 3 P/+, PR — connection Connect a brake resistor across terminals P/+ and PR. RUN ki Start command -
. ) -E860- ; 0 0040(2. E860- 5 © irecti i
. . ® |fthe breaker installed on the input side of this product trips, check for wiring faults ( ) (2.2K) FR-E860-0061(3.7K) to 0120(7.5K) S P/+, NI- — Brake uni i - Y The direction of motor rotation depends on the Pr.40 setting.
4 Injury prevention (such as short circuits) and damage to internal parts of this product. Identify and 5§ : rake uni connection Connect the brake unit. Used to stop operation commands.
remove the cause of the trip before resetti i d i j i f STOP/RESE ;
ACAUTION o Wer 1o he aroduat again'.] setting the tripped breaker and applying the = P/+, P1 — DC reactor connection Remove the jumper across terminals P/+ and P1, and connect a DC reactor. When a DC reactor is not T key Used to reset the inverter when the protective function is activated.
L] b l;en any [i{pte%iye fundctiont is activated, take an appropriate corrective action connected, the jumper across terminals P/+ and P1 should not be removed. The setting di
" - efore resel i i i i ishi ici i i
® The voltage applied to each terminal must be as specified in the Instruction Maintenance,Iinr?spl(:c’ﬂ%nugng re:urtsmerxtehelgggﬁg(:]"i il . . . Setling dial theessesiti:1'19ofk?rleOf o o nverters. Turn the setting dial (o change
Manual (Connection). Otherwise an explosion or damage may occur. ® Do not carry out a megger (insulation resistance) test on the control circuit of thi N N | PZN — Earth (ground) For earthing (grounding) the inverter chassis. Be sure to earth (ground) the inverter. g quency or parameter.
. Ig;gggliqsav%sctc?‘? connected to the correct terminals. Otherwise an explosion or product. Doing so will cause failure. s 1 SILZ m @ T
Y - . . Disposal
L] Tgézueolarlty (+ and -) must be correct. Otherwise an explosion or damage may ° ‘Iphis product must be treated as industrial waste. 5] I STF*1 Forward rotation start Turn ON the STF signal to start forward VWhen the STF and ‘Startln /StO in th i rt h i
o Wiis sower is ON o f § . LEC Iemll® rotation and turn it OFF to stop STR signals are 9 pping the inverter on the Operatlon panel
Whil bp we‘r is ! ﬁr for some time after power OFF, do not touch the inverter as 1 DoS: A denial-of-service (DoS) attack disrupts services by overloading systems l
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The following instructions must be also followed. If the product is handled ® For clarity, illustrations in thi ideli i given. i T, y e e
incorrectly, i?may cause unexpected fault, an injury, or an electric shock Satoty QUArdS romoved in this Safety Guideline may be drawn with covers or == Power supply ~ Motor = (negative - - Input resistance: 4.7 kQ External operation mode PU operation mode Ch i
{ s f . oved. Ensure all d * " . - i inati ange the setting.
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ACAU“ON For details on the PM motor, refer to the Instruction' Manual of the BV motor Earthing (grounding) 5 signa’s. open: am
Transportation and installation terminal £ MRS *1 PC Outbut st 'LI'Jurn SN the MRS signal (5 ms or more) to stop the inverter output. 21to 26 VDC '(‘Examp\.e) Alternating
n ] . . ) SOUrcH utput stop se this signal to shut off the inverter output wh i Current wh ta = =
® Use mgetr lifting techniques or a trolley when carrying products. Failure to do so 4 Application of caution labels Power supply Motor 3 Eposze with an elegctromagnetic brake put when stopping the motor shon.cir\(:’uite;d-con o are Stop Start LG
. rgg)ﬁ\cﬁastagk"; ‘glte)gkes containing inverters higher than the number ngétrI&r:slabels are used to ensure safety during use of Mitsubishi Electric common})) Use this signal to reset a fault .°U1PU1 provided when a protecti 4106 mADC - - .
- Mak th bl this signal ive .
o ﬁcé’r,?r?fﬂgﬁﬁust b insalled n a posiion whare i withstands the weight of he Il\lllake copies of_the follquing labels and apply them to the inverter if the d:m:gs:::e I:vp:"v::r cables are connected to terminals R/L1, 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 function is activated. Turn ON the RES signal for 0.1 second or longer, Applied to the set frequency
Bl'oduct_ according to the information in the Instruction Manual. retry fi and/or restart after instantaneous power Gonnet the mtor to terminals U, RES *1 Reset then turn it OFF.
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, do not hold i e fro Lt i i wi
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® Ensure the mounting orientation of this product is correct. ] about 1 second after reset. @ Parameter Setting
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® As this product is a precision instrument, do not drop or subject it to impact. CAUTION = 1 5 frequency setting setting) oteer?t(i)wrﬁrtsupply for an extemal frequency sefting (speed Permissible load current: I8 s S L 1 e e =R =P | 1”2t 170 B =P |
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L %?epgtn i?ﬁéa(',' a power fat:flg_corregliotn %ﬁpacitor. surge absorber, or radio noise Instantaneous Power z:f:nhr: tsl:)rent:‘f?c;)trzi r:he AU signal. * The initial setting varies depending 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
utput side of this product. These devices may overheat or burn out. i ; Website. i
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. erwise the motor will rotate inversely. . i itch i A
® Even with the power OFF, high voltage is still appylied to the terminals U, V and W Asmy aw.ay from the motor and machine. VCE)S(i:t{Oar\nSJO uI) 110 VE:C. S'et e g o Switch n the
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Test operation
® 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
P N LD [15 22 3.7 55 75 11.0
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 (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

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
Permissible 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
::",':,e,; 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.
*2 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

Item Description
-10°C to +60°C
Surrounding air temperature | (The rated current must be reduced at a temperature above 50°C. For details, refer to the FR-E860 Enclosure
*1 Instruction Manual (Connection). To meet the UL/EN standards, use the product at temperatures from
-10°C to 50°C.) Inverter  Measurement
Ambient humidity 95% RH or less (non-condensing) (With circuit board coating (IEC 60721-3-3:1994 3C2 compatible)) . Eosiﬂor\
90% RH or less (non-condensing) (Without circuit board coating) 5 Cm‘<—> <»|5cm
Measurement i 5cm
Storage temperature -40°C to +70°C position x——

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
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/e800.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).

€  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 t¢émoin LED s’éteint. Toute personne impliquée dans le cablage ou 'inspection doit attendre 10 minutes ou plus aprés 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

¢ 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.

e e e

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 Il 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.

€ 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 er Rating
FR-E860-0017(0.75K) ;Z?“fgm%sgow 309 | gssmann 700V, 16 A FR-E860-0061(3.7K) 32[1)’;/‘01&1261370’\“ 313 | Bussmamn 700V, 40 A
FR-E860-0027(1.5K) 132“7"3&11%61070”” 310 | Bussmann 700V, 20 A FR-E860-0090(5.5K) lzg’;’g&lgéyo“’” 3141 Bussmann 700 V, 50 A
FR-E860-0040(2.2K) 132“7"3,3'11?11270'\’” 362 | Bussmann 700V, 32 A FR-E860-0120(7.5K) l:?“{'&&lgel—,m“’” 315 | 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).

) ) Cable gauge
Applicable inverter model Terminalfcrew size Tighte?ri‘r-\’?l)torque Crimp terminal ANG
R/L1, S/L2, T/L3 uv,w R/L1, S/L2, T/IL3 uvw
FR-E860-0017(0.75K) to 0040(2.2K) M4 1.5 2-4 2-4 14 14
FR-E860-0061(3.7K), 0090(5.5K) M4 1.5 3.5-4 2-4 12 14
FR-E860-0120(7.5K) M4 1.5 5.5-4 3.5-4 10 12
*1 The screw size for terminals R/L1, S/L2, T/L3, U, V, W, PR, P/+, N/-, and P1, and the earthing (grounding) terminal is shown.

4  Short circuit ratings
+ 600 V 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

Pr.9 = 50% setting of Pr.9 = 100% setting

invert ting*1*2 - > shut off the inverter output by stopping the operation of the

’CE\VG erra |ng\ / of inverter rating*2 transistor at the inverter output side. (The operation characteristic

£ I - Ny .

£ 11 30Hz " -Operation region is shown on the left.)
c = 70 30H N ——or more*3 X . .
> o 1 20Hz ! Region on the right of « When using the constant-torque motor
Ts| £ or more 3 n characteristic curve Setone of "10, 13, 15, 16" in Pr.71. (This setting enables
% &| 5|60 z 10Hz | -‘Non-operation region the 100% constant-torque characteristic in the low-speed

IS -] — )

van | B 10Hz—| || 6Hz Region on the left of range.)
Lol ® o
25| 8 6Hz o 0.5Hz! characteristic curve 2)  Setthe rated motor current in Pr.9.

() g |
= 5010.5Hz | *1 When setting Pr.9 to a value (current value) of

\ \ rCharacteris.tic when electronic thermal 5 _?_g%o?f 1h|e m\éer\e{ rat‘?‘d output (:;Jrre?t.m
; ion i * e % value denotes the percentage to the

8 240 ) relay function for motor pr?‘ec_“on 1S inverter rated output current. It is not the
> | turned off (When Pr.9 setting is 0(A)) percentage to the rated motor current.
1< —_ *3 When the electronic thermal relay function
o ) | dedicated to the constant-torque motor is set,
= © 180 I this characteristic curve applies to operation at
< £ | 6 Hz or higher.
g | S |
s | 290 | Range for
2 3 | transistor

Q r ion
(g) 8 . | protectiol
J°3
(7]

525% | 105% e

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

MITSUBISHI

ELECTRIC |NVERTER
Inverter model > MODEL :FR-E860-0017-1
Input rating —> INPUT :XXXXX

Output rating —> OUTPUT: XXXXX

SSED

E E S 000000
Symbol Ye Month  Control b
SERIAL ——> SERTAL : XXXXXXXXXXX ymbol Year Monfn _-ontrol number
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 are indicated as the Year, and the Month is
indicated by 1 to 9, X (October), Y (November), or Z (December).

Country of origin —> NMADE 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
UKCA marking: C n

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 12/1.4 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 13/1.4 13/1.4 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 ( 1.3/1.3 13/1.3 1.3/13 09/1.0 09/1.0 09/1.0 0.8/0.9 0.8/0.9 IE2
FR-E860-0090(5.5K) 11/9 145/145 | 1.2/1.2 12/1.2 12/1.2 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 0.7/07 0.7/0.7 05/05 05/05 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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