Thank you for choosing Mitsubishi Electric inverter. This Inverter 1 INVERTER INSTALLATION AND PRECAUTIONS 23 Applicable cables and wiring length Type | Terminal T oo on T e
MITSUBISHI Safety Guideline provides handling information and precautions for Select cables of ded et that the voltade d il be 2% o | symbol
D’ use of this product. Do not use this product until you have full elect cables of recommendec gauge size to ensure tal tne voltage drop will be 27 orless. ) 1 e Safety stop input Use terminals S1and 52 to receive the safety stop signal input from the
ELECTRIC gﬂ 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. (Channel 1) safety relay module. Terminals S1 and S2 can be used at a time (dual Input resistance: 4.7 kQ
— . X ’ 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 channel). The Inverter judges the condition of the internal safety circuit | Voltage when contacts are
INVERTER instructions. X o 9 . Manual (Connection). from the status (shorted/opened) between terminals S1 and PC, or open:
Please forward this Safety Guideline to the end user. « Install the inverter on a strong surface securely with screws. Cable gauge 1 Safety stop input between S2 and PC. When the status is opened, the inverter output is 211026 VDC
« Leave enough clearances and take cooling measures. ﬁ 10 cm ) ) ) Crimp terminal > - S2 PC (Channel 2) ISh;: Off._f | stotus. torminal S1 and S2 rorted with torminal PG b Cr:lrrnenf wh_::nd.contacts are
E 8 6 O - E «  Avoid places where the inverter is subjected to direct sunlight, high temperature or more Applicable Inverter Terminal Tlghtenlng HIV cables, etc. (mm*?) *1 AWG 2 -% ST_@;AS'J&::;ZEE;ZEZ shoan?ng wiraerse:nc?csnn“élct t:;?;fity rela¥ i tg écrl,:%g .
. g screw orque -
and high h.um'd'ty' model size *3 N?m RIL1, RIL1, RIL1, S module when using the safety stop function.
INVE RTER SAFETY GU I DELI N E * Install the inverter on a nonflammable wall surface. — SiL2, UV, W SiL2, UV, W SiL2, UV, W E‘ The output status varies depending on the input status of the safety
(e —> TIL3 TIL3 TIL3 3 stop signls
> 8 . )
FR'E860'001 7(0 75K) tO 01 20(7 5K) E 1cm i 1cm FR-E860-0017(0.75K) M4 1 2-4 2-4 2 2 14 14 k) The output is in HIGH state during occurrence of the internal safety ;:'CBSCSME load:
" " or more *1 or more *1 I circuit fault. The output is in LOW state otherwise. .
FR-E860-0027(1.5K) M4 ! 24 24 2 2 14 14 so soc Safety monitor output (The open collector transistor is ON (conductive) in LOW state. The 82171[’0 at maximum),
10 cm FR-E860-0040(2.2K) M4 1 2-4 2-4 2 2 14 14 (open collector output) transistor is OFF (not conductive) in HIGH state.) ('I.'he voltage drop is 3.4 V
or more FR-E860-0061(3.7K) M4 1 o4 24 2 2 14 14 Refer to the FR-E800 Instruction Manual (Functional Safety) (BCN- at maximugm whilpe the.
*1 When using the inverters at the surrounding air temperature of 40°C or less, the A23488-000) when the signal is switched to HIGH while both terminals signal is ON.)
inverters can be installed closely attached (0 om clearance). FR-E860-0090(5.5K) M4 1 2-4 2-4 2 2 14 14 S1 and S2 are open. (Please contact your sales representative for the g .
FR-E860-0120(7.5K) M4 1 5.5-4 2-4 35 2 12 14 manual.)
2 INSTALLATION AND WI RING Contact input common
=1 HIV cable (600 V grade heat-resistant PVC insulated wire) with a maximum of 75°C. It is assumed that the cables will be used in a surrounding air temperature of (sink (negative Common terminal for the contact input terminal (sink logic).
. . N 50°C or less and the wiring distance of 20 m or shorter. ) ) ) ) ) ) common))
21 Removal and reinstallation of covers el e 1 A e e e s i et f 07 s o e win e of 20 m e
The li It *f_j The ngeW S‘Ize 'fllf ‘tenalri‘:)a‘stRh/U vaiILl TIL3, ? V. W.IPR P/+,NJ-, and P1, and the earthing (grounding) terminal is shown sD _ common Connect this terminal to the power supply common terminal of a transistor output (open collector
For more information on th roduct 4 Removal of the front cover 4 Reinstallation of the front cover e line voliage drop can be calculated by the following formula: (source (positive output) device, such as a programmable controller, in the source logic to avoid malfunction by
Oor more Information ol € prodauc ( b Li It d V1 = 43 x wi st Q/m] * wiring dist X t [A]/ 1000 undesirable current.
n a) (b) ine voltage drop [V] wire resistance [mQ/m] x wiring distance [m] x current [A] common))
Use a larger diameter cable when the wiring distance is long or when it is desired to decrease the voltage drop (torque reduction) in the low speed range.
Rear of the cover 9 . 9 9 9 P (torq ) P 9 24 VDC power supply Common terminal for the 24 VDC power supply (terminal PC). Isolated from terminal 5.
4 Total wiring length common
Connect one or more motors within the total wiring length (sum of the wiring lengths of the motor and the inverter) shown in the following table. T External transistor Connect this terminal to the power supply common terminal of a
_ € common transistor output (open collector output) device, such as a
Cable type Pr.72 setting Voltage 0.75K 1.5K 2.2K 3.7K 5.5K 7.5K 5] (sink (negative programmable controller, in the sink logic to avoid malfunction by
MITSUBISHI ELECTRIC CORPORATION SR AT v LT : : ' ' ' : connon)
. 1 (1 kHz) or lower 100m 100m 100m 200m 400m 500m E — Safety stop input terminal
Unshielded - 575V 1 P inp Common terminal for safety stop input terminals range
IB-0600863ENG-F(2312)MEE HEAD OFFICE: TOKYO BUILDING 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN 2 (2 kHz) or higher 100m 100m 100m 200m 300m 400m 8 PC common 221026.5VDC
Hooks Contact input common Permissible load current:
Specifications subject to change without notice. . R . " . . . . \ (source (positive Common terminal for the contact input terminal (source logic). 100 mA
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 common))
@ Related manuals wiring length is 50 m or shorter, "8 kHz or less" when the wiring length is from 50 m to 100 m, or "2 kHz or less" when the wiring length is longer than 100 m. 24 VDC power suppl
SD common Y Can be used as a 24 VDC 0.1 A power supply.
Mantaliaime MantaNUmbef Retalls 24 Terminal connection diagram . Frequency setting oo o o i sl (ol 2 or 4.0 notearts Ground)
PP N - I I N — ommon terminal for the frequency setting signal (terminal 2 or 4). Do not earth (ground).
FR-E860 Instruction Manual (Connection) |B-0600906ENG zllpa‘;u"asls describing installation, wiring, specifications, outline dimensions, standards, and how to connect Sink logic common
- Safety monitor output . .
I . *1 When connecting a DC — . R -
FR-E800 Instruction Manual (Function) |1B-0600868ENG Manual describing details of the functions. gga'rz C"rc,“" li;mma?l ) reactor, remove the Soc terminal common Common terminal for terminal SO
ontrol circuit terminal P1 and P/+. — -
FR-E800 Instruction Manual (Communication) 1B-0600871ENG Manual describing details of the communications. Jumper across P and Pr* Cgr"‘mun'ca;'gglacsgé)e_r%ig%xgIff:je{_”et' e thod: Baseband
- Category: 3 -T- Transmission method: Baseban
FR-E800 Instruction Manual (Maintenance) 1B-0600874ENG Manual describing how to identify causes of faults and warnings. Sockets of the wiring cover D_C reactor 5 _ _ Ethernet connector - Data transmission speed: 100 Mbps (100BASE-TX) / 10 Mbps (10BASE-T)
FR-E800 Instruction Manual (Functional Safety) | BCN-A23488-000 | Manual describing the functional safety. L 3 (2 ports) "2 : ’,:"'ax'g“umfsegmeg' length: 1_00 mtabe‘wesn :hez fz‘;g;é‘gs"é‘*&")e/“ef'('";e{:%?/;gg‘ﬁ
i iti Earth 2 - Number of cascade connection stages: Up to = up to -
FR Configurator2 Instruction Manual IB-0600516ENG Manual describing details of the software used to set inverter parameters using a personal computer. (a) Loosencllhe mounting screws of the cover. (These screws cannot be (a) Check the position of the hooks on the rear of the cover. (Ground) . } é - Number of interfaces available: 1 IP version: IPv4
PLC Function Programming Manual 1B-0600492ENG Manual describing details of the PLC function. removed.) Jumper; 1//" PR,/N/. g Use the USB connector to communicate with a personal computer. Setting and monitoring of the
(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 = = [¢] _ _ USB connector *3 inverter is enabled using FR Configurator2.
With the cover removed, the control circuit terminals can be wired and cover to the inverter. I...M(.:(.:.B.. LJ ,I Motor - Interface: conform§ to USB 1.1- Transmission spegd: 12 Mbps
the plug-in option can be installed. Three-phase - g;::; - Connector: USB mini B connector (receptacle mini B type)
Safety Information AWARNlNG (c) Tighten the mounting screws of the front cover. (Tightening torque: 0.6 to 0.8 AC power : 9(/: =, '"-m_3 . 5 . . . . .
Do not attempt to install, op intain or inspect this product until N-m) supply —— i © o E?Té’éaé!#ﬁ‘iﬁ?(‘nsfﬁa"ré’ﬁéﬁl?ﬁﬁ? #g?ns;r"&lm:g :en;;:(alggéﬂ terminal function selection). (Refer to the FR-E800 Instruction Manual (Function).)
zgglﬂg\éﬁ tr:ggrtel}mglgtlgt&nslse tShaefe(g lﬁ#:::ll_lltng ;?gcfll;’pglgwg{mﬁasrgthe Usage Earth @ d) +3 USB bus power connection is available. The maximum SCCR is 500 mA.
. . . L — Eai roun
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 4 FR-E860-0040(2.2K) or lower
nformation and instructions }e\qulpment hW|II restart sulclidenl aftler tfrt\e outp?t”shutofff of trgs}?rotdhuct. d R | of th L Reinstallati £ th -
et > Havld B " ® Access to the motor is allowed only after it is fully confirmed that the motor does mov: wirini ver in: ion wirin ver i i i
tion, operation, m ce and inspection must be performed ACosss 10 he motor s allowed only afte s ully : emoval of the wiring cove einstallation of the wiring covel 2.6 Control circuit terminal layout
meets all the following ConGIONS: & - o < Persof Wio ot v fhe B D e pand] & prosses o @) o e N T
« A person who possesses a certification in regard with electric prepare for it, provide a separate circuit and switch (to turn OFF the power of this i Control input signals (No voltage input allowed) «2 Relay output +6 | o) ®) Wiri thod
appliance handling, or person took a proper engineering training. Eroduct, or appléa mechanical brake, etc.) for an emergency stop. . i [+2Terminal functions vary with the input terminal Forward +6 Torminal functions vary by | iring method ) ) o ) o )
Such training may be available at your local Mitsubishi Electric office. ® Be sure to turn OFF the start (STF/STR) signal before clearing the fault as this ! : ry P rotation start Pr.192 A,B,C terminal . Use crimp terminals and stripped wire for the control circuit wiring. If only a single wire is used, the wire
Contact your local sales office for schedules and locations. roduct will restart the motor suddenly after a fault is cleared. i L_assignment (Pr. 178 and Pr. 184) R & [Refayoutput | ct ] can be stripped and used without a ferrule.
« A person who can access operating manuals for the protective 0 not use a PM motor for an apﬁlicallon that the motor may be driven by the load i Source logic everse (Fault output) | function selection f b  the end of wi b terminal or stranded wire) to the terminal block
devices (for example, light curtain) connected to the safety control and run at a speed higher than the maximum motor speed. ! rotation start ' onnect the end of wires (crimp terminal or stranded wire) to the terminal block.
p'e, hg h K s th yhl $ ® Use only a three-phase squirrel cage motor or PM motor as a load on this : '
system, or a person who has read these manuals thoroughly an product. Connection of any other electrical equipment to the output of this product 11 [ | || 0 e nwmissmng o O e T [S1[S2|PCIDIODIA[SD] * Crimp terminals commercially available (as of April 2023.)
familiarized th with the pr ) Pt e e meﬂfx I'and X13 I) under t | | (1025 [ 4 [SO[SOC| Phoenix Contact Co., Ltd
. PR . : [PIppr ® Performing pre-excitation signal an signal) under torque control ma | oenix Contact Co., Ld.
!FV\;RIF?NsIlaifé't'y Gé"ﬁ’gk‘i’,‘:'hg‘ﬁ"safety instruction levels are classified into start 1he Motor running at & low Spaed even whan b start signal (STE of STR) is Fit the cover to the inverter along the guides, and push the hook into the socket. :
an . Inot input.dTth pro'_fluc witQ It_he_ s alrt command ON mgy aflso roh1a1ehthe motor at a | Ferrule part No. Crimping tool
Incorrect handling may cause hazardous low speed when the speed limit value is set to zero. Confirm that the motor b 1 X " 2, Without
Hve f running does not cause any safety problems before performing pre-excitation. (b) ! Contact input common Wire gauge (mm*) — 0 ithou
/NWEGININER]  conditions, resulfing in death or severe o DO normoan Dis aroduar, Srey P y 9P | ' e [alBIC] With insulation sleeve | ;. ,\ation sleeve | MO NO-
injury. ® Do not remove any part which is not instructed to be removed in the Instruction H 24VDC power supply(Common for
Incorrect handling may cause hazardous Manual (Connection). Doing so may lead to a failure or damage of this product. : external power supply transistor) = 03 AT0.34-10TQ —
1e 4 >! ¢ I T T . 0.5 Al0,5-10WH —
/\CAUTION | conditions, resulting in medium or slight i ) Safety stop signal | T e T
injury, or may cause only material damage. ACAUTION ! Safety stop input common : : > 0o CRIMPFOX 6
| Safety stop input (Channel 1) ---- SO : 1 Al'1-10RD A 110
[5 CAUTION : Usme Safety stop input (Channel 2) - - shutoff J& p Safety monior output | 1.25 1.5 Al1,5-10BK A15-10
Note that even the level may lead to a serious ® When installing the MC on the output side of the inverter, turn it ON/OFF while : Shorting wire circuit soc : 0.75 (for 2 wires) ATWIN 2x0.75-10GY —
consequence depending on conditions. Be sure to follow the o 20t the inverter and motor are af a stop. b h for brotection of 1 ) Safety monitor output common ; - -
b - et e electronic thermal relay function may not be enough for protection of a iver i ! :
instructions of both levels as they are critical to personnel safety. mgt‘lgéf{ﬁm ove:rhe;ating. Ithis regor{\mended 1 install an external hermal relay or @) I?DSS;-T tool iUCh ?15 a flathead Screr”‘r"e:mO the hakl)f'r:)lz a:ove the : '
a ermistor for overheat protection. " " mark on the wiring cover to push the stopper behind the wiring i M ;
i i ® Do not repeatedly start or stop this product with a magnetic contactor on its input 1 Frequency setting signals (Analog '
@ Electric shock prevention side. Domg a0 mby shorten the hife of this product, P cover approx. 3 mm. ' quency sefting signals (Analeg) 10(+5V) ; 3 BASIC OPERATION
® Use a noise filter or other means to minimize electromagnetic interference with . . . . . || *4Terminal input specifications can be changed Frequency g
AWARN[NG other electronic equipment used nearby this product. (b) Pull out the cover along the guides in the direction shown by the arrow in ! by analog input specifications switchover - ' .
® Appropriate precautions must be taken to supprass harmonics. Otherwise power the figure above i | (Pr73, Pr.267). Set the voltage/current input | Setting 20 to 5VDC 1 |Ethernet 3.1 components of the operat|on panel
Do not remove the front cover or the wiring cover while the power of this product 2;{;2gt?g:nsgaer;zecn}?é?%rfrgrgetgésr;gduct may heat/damage a power factor : ' switch in the "V" position to select voltage potentiometer Q <8 :0 ggD/(iDC> +4 | |connector
: K 4 we - . . ' e 0 20m, : y .
:’Segy\}:dndag?hréoé;;gstgg &gﬁ\dg}g&tg ltgﬁnfil'"c)ar\ltscgv&;ogrtgfgmgug)%g%vfelhe o Feeon 608V Class motor with this product, use an insulation-enhanced motor, * FR-E860-0061(3.7_K_) or higher < FR_-E860-0(_)61(3.7K) or_h_ gher : !F::(imahr:: sle“t;si\:::ilegg;r:nwgﬂut.m e 12W1kQ : The operation panel cannot be removed from the inverter.
circuitry ¢an be touched. Doing so may cause an electric shock. or take measures to suppress surge voltage. Otherwise surge voltage, which is Removal of the wiring cover Reinstallation of the wiring cover ' feati 9 9 *5 1 5(Analog common)
Even irfvpower is OFF, do not remove t%e front cover except for wiring or periodic attributed to the length and thickness of wire, may occur at the motor terminals, I — ! Specilication. i
inspection as the inside of this product is charged. Doing so may cause an causing the motor insulation to deteriorate. . (a) 17 [ 1 ' . Name Description
electric shock. o V\rl]h%n ahr_n(?]tor is driven b thte_ |n\|/erter, axial \f/?'l‘ta%e |s_gen§|_ral<ted on the motorh 1 i | *5ltis recommended to use 2W1kQ when the 4410 20mADC h P!
iri i i i i i shaft, which may cause electrical corrosion of the bearing. Take measures sucl . ' i i Iis changed : y N N
efore g o specln check e e gy of e operstppane s OFF. | | S e e euoncy y Guides || easngy g sonas hnce gesbe T, | PUEXTKey | Sulohes between ho PU operation mode, the PUIOG operaton mode, and he
longer after power OFF and check %at there are no residual voltage using a ® As all parameters return to their initial values after Parameter clear or All ) 0 to 10VDC/ g External operation mode.
digital multimeter or the like. The capacitor is charged with high voltage for some Earameter clear is performed, the parameters must be set again as required : H MON  RUN
time after power OFF, and it is dangerous. efore the operatlon is started. . . . ! ' PRM PM MODE key Switches the operation panel to a different mode.
(e after pol eanhed'(grounded). arthing (grounding) must conform to the ® This product can be easily set for high-speed operation. Therefore, consider all ) ) ) ' g P.RU - -
requirements of national and local safety regulations and electrical code (NEC f.?'Qgssyﬁé?%ege‘?o‘rziﬁé’esﬁiﬁg iﬁ‘;‘] as the performance of a motor and equipment Fit the cover to the inverter along the guides. ; : b SET key Used to confirm each selection. )
. Zectlon 250, 6&“‘.‘0.'3'35'5 1da_nd other ap_pllcabltg star;dtﬁ_rds). duct shall be ful ® If the machine must not be restarted when power is restored after a power failure, . ' \Voltage/current ; Switches the monitor screen in the monitor mode.
Cg%gg{:ﬁt”k\;"dg "ié”\‘n’/%x(e in wiring or inspection of this product shall be fully prﬁwﬁe ;Illn MtC on1 tnedﬁptlﬁt S|?enof}he |Inverter and also make up a sequence Screwdriver . input switch*4 : Start command
® Use crimp terminals with insulation sleeves to wire the power supply and the Y Mgn ﬁ'e,f'g?m?,‘fé gn invengrsof,eé'“g,?wnh frequent starts/stops, rise/fall in the o Connector for Toommeeieees RUN key The direction of motor rotation depends on the Pr.40 setting.
° 1".‘}? or. . . . temperature of the transistor element of the inverter will repeat due to a repeated ! i ! § Option connector i "
is product body must be installed before wiring. Otherwise you may get an flow of large current, shortening the life. ! plug-in option connection P g STOP/RESET ke Used to stop operation commands.
[ eDlgcr}gtct?)r&%?\kﬂ% kg;}glijri?r?‘wet hands. Doing so may cause an electric shock ° IPen‘on‘n_ag infstpection and testoperation of this product f it has been stored for a B R ey SCEE e ..., ——sss J Y Used to reset the inverter when the protective function is activated.
C - > 10CK. ong period of time.
° BSi.’JS‘ 53’?%33‘ é';ﬁ Sc:gﬁz Itg;ﬁga;ﬂ;%i, excessive stress, heavy loads or pinching. ° Eo davoid dtabma e tﬁ this é)g;dfuct due to slﬁli& _electr(ijcityt, static electricity in your UP/DOWN key Press this key to change the setting of frequency or parameter.
! Nock. e ody must be discharged before you touch this product, -
® Do ?ot cfhangg_lthe cooling gp‘ while power is ON as it is dangerous to change the ° OnI%lene PM motor cgn be conngcted toa singlg unit of this product. (1)
BOD 'n? an hW }'19 P‘?W@a's. t board or handle the cabl ith hands. Doi ® A PM motor must be used under PM sensorless vector control. Do not use a
L sc?r?-lca)y‘ggﬁset a%%;gé?riccéﬁggk oard or handle the cables with wet hands. Doing s nchl{onous rntotog,’vilndurt:tio{\ Tr:)tor, O(I; sytnchtlhor{oust {n(;itlrjlt:tiol;:l| m?lor. ) *s / h h |
10CK. . . ® Do not connect a motor to this product with it set to the induction motor . . . . . . . . tartina/stopping the inverter on the operation pane!
® Never touch the motor terminals, etc. right after powering OFF as the DC voltage i initis i i i i 9 pp g P P
is applied 10 the motor for 1 second at powering' OFF if the main Gircuit capacitor conirol setling (inial setting). Do not connect an induction motor to tis product 2.5 Details on the main circuit terminals and the control circuit terminals
capacity is measured. Doing so may cause an electric shock. ® As a process of starting a PM motor, turn ON the power of this product first, and . . -
@ Fire prevention then close the contactor on the output side of this product. ) (a) Insert a tool such as a flathead screwdriver into the half-hole above the eranal ) i i e 120070 0T eSS R - > ixxl = = = 1
* ;gdmtﬁ'gtgy'gtgg security (confidentiality, integrity, and :t‘{g'c'ﬁsb"gg)m"gl}{‘eer inverter "PUSH" mark on the wiring cover to push the stopper behind the wiring Type symbol Common Terminal name Terminal function description 020, 020170 [ SNET Spson 220070 020 1 N S hon O
CAUTION and other cyberattacks from external devices via network, take appropriate ! cover approx. 3 mm. . ; .
A measures Such as firewalls, virtual private networks r(VPNs). and antivirus pp R/L1, SIL2, _ AC power input Connected to the commercial power supply. NET operation mode PU operation mode Change the setting.
@ This product must be installed on a nonflammable wall without holes in it so that isnczllgf'ltgrr]?fo\ﬁ/glesr]aﬂy]savs%e?‘g trreosu%?gsblb”g%ggtltaa%wsy L?r:aaur{ Oﬁ{ggéeg;%g‘s\’sow'ng (b) Pull out the cover along the guides in the direction shown by the arrow in T3
;ﬁa?g%q%]:;tgaﬁggngtﬁ?: touched from behind. Installing it on or near flammable Computer viruses, anc)j/ othor cy_berangcks. i g > the figure above. [VAA = Inverter output Connected to a three-phase squirrel cage motor or a PM motor.
@ If this product becomes faulty, the product power must be switched OFF. A ® Depending on the network environment, the inverter may not operate as intended = Brake resistor . § . umy
continuous flow of large current may cause a fire. due to delays or disconnection in communication. Carefully consider what type of 3 P/+, PR — ! Connect an optional brake resistor across terminals P/+ and PR. * “_Alternatin:
o B0 not connedt a resiobr directly to the DC terminais P/+ and N/-. Doing so could . SW“’OTITEM this DdeLéCS W"f' betuseq in angl adnxhsafety issues 'e|a“§.d to "1‘5 use. £ connection '(Example) 4 9
cause a fire. en the emergency drive function is enabled, the operation is continued or the . . . . . ° P/+, N/- — Brake unit connection Connect the brake unit. T
® Across terminals P/+ and PR, connect only an external brake resistor. retry operation (automatic reset and restart) is repeated even if a fault occurs, £ . Stop Start =
@ Be sure to perform daily and periodic in_syp(_ections as specified in the Instruction n’g;gwhaln:)%ye?:t?sﬁgaeﬂg; Fhlgr;):)g?a‘t)igondﬁg}nan&tehgrr?;?tghgegli'\?erﬁnhgig‘r? tr?w%ke 2.2 Maln circu It te rmlnal IaYOUt and wirl ng to power supply and mOtor g P+ P1 _ DC reactor connection Remove the jumper across terminals P/+ and P1, and connect a DC reactor. When a DC reactor is not
Fr\)/lrggld@l gyﬁggﬁ&fgi m%geclisoﬁ possibility of explosion, damage, or fire if this ore that s product and the motor havegno G o gency ) ’ Three-phase 575V class ! connected, the jumper across terminals P/+ and P1 should not be removed. Applied to the set frequency
- Emergency stop ) _
4 Injury prevention T o T e o o s FR-E860-0017(0.75K) to 0040(2.2K) FR-E860-0061(3.7K) to 0120(7.5K) @ - Earth (ground) For earthing (grounding) the inverter chassis. Be sure to earth (ground) the inverter. .
Ffr& ut():' ker installed on the input side of thi duct tri heck for wiring faults L ’Parameter settlng
L] e breaker installed on the input side of this product trips, check for wiring faul - -
ACAUTION (such as short circuits) and damage to internal parts of this product. Identify and M,— Jumper\ N SD (sink " Turn ON the STF signal to start Input resistance: 4.7 kQ )71 170 171 Hz =BY- =MONCRUN 1 7 = L X WJHz S =Lt .
® 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 Jumper | =] bio*1 (negative Forward rotation start forward rotation and turn it OFF to Voltage when contacts are X II ) II [ RS — $ U IRA ) = = =
Manual (&’""ECUD”)' Otherwise an explosion or ama%e may oceur. ° °r‘1"éenré?1§h§r§{§3?'v% ?&acit%n is activated, take an appropriate corrective action rl— g common)) Stop. When the STF and STR OPEHg RV o = . - - ——
° gg;ggglﬁary\é%tctﬁ connected to the correct terminals. Otherwise an explosion or before resetiing this product to resume the operation. { e 3 oo ] s!gnalls are tulrnet: Ol;l 21 10 26 VDC Monitor mode PU operation mode Parameter setting mode
® The polarity (+ and -) must be correct. Otherwise an explosion or damage may Maintenance, inspection and parts replacement - . R/L1I|S/L2 [T/L3| @ = £ Turn ON the STR signal to start simultaneously, the stop Current when contacts are (Example)
cour. ® Do not carry out a megger (insulation resistance) test on the control circuit of this = o s 5] DI *1 (source Reverse rotation start reverse rotation and turn it OFF to command is given A, .
® While power is ON or for some time after power OFF, do not touch the inverter as Dispr%dsuad' Doing so will cause failure. :@ © (positive stop. zhtgrgc'n:cALE"tCEd N Blinking
it will be extremely hot. Doing so may cause burns. . 'IF;\is Product must be treated as industrial waste. |_ :Earthinglq (grounding) ~ M tEarlhim]; (grounding) common)) - s — - ”'l
ermina = erminal = — =
4 Additional instructions +1 DoS: A denial-of-service (DoS) attack disrupts services by overloading systems - Power supply for a Used as the power supply for an external frequency setting (speed 510.5VDC, »
The followin_? instructions must be also followed. If the product is handled or exploiting vulnerabilities, resulting in a denial-of-service (DoS) state. m @ Power supply ~ Motor 10 5 freque_ncy setting sotting) poter?tigvmeteurpp y 2 requency setting (sp Permissible load current: 7 N Change the setting. The present setting
incorrectly, it may cause unexpected fault, an injury, or an electric shock. S Tinstroct potentiometer ) 10 mA Parameter setting complete is displayed.
eneral instruction E\ n‘h' " Inputting 0 to 5 VDC (or 0 to 10 VDC) provides the maximum output
ACAUTION [ ] Fofr flarity. glustration%irl\zthis Safﬁty Guidelir&e mfa){ be drgwn with covelrs ort lled == te?mirllr;? (grounding) © frequency at 5 V (or 10 V) and makes input and output proportional.
- - - safety guards removed. Ensure all covers and safety guards are properly installe: = 5 i i init i
Transportation and installation ' ) 55 doesribed in the Insiruction Manual (Connectiong grior o starin popgra\tion. 2 Frequency setting Use Pr.73 to switch among input 0 to 5 VDC (inifial setting), 0 to 10
® Use roge{r lifting techniques 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. Power supply Motor = 2 5 (voltage) VDC, and 0 to 20 mA. * The initial setting varies depending on the 4 PARAM ETERS 5 LIST OF FAU LT DIS P LAYS
may lead to injuries. o . a|l 2 specification. .
. rDe% gﬁ]ﬁéﬁ;b e boxes containing inverters higher than the number @ Application of caution labels Make sure the power 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 = £ Set the voltage/current input switch to the "I” position to select current For voltage input,
@ The product must be installed in a position where it withstands the weight of the Caution labels are used to ensure safety during use of Mitsubishi Electric damage the inverter. _ o E input (0 to 20 mA). L’g’”‘ resistance: 10 to 11 For details, refer to the FR-E800 Instruction Manual (Function). For details, refer to the FR-E800 Instruction Manual (Maintenance).
. Ig(rj\gftir?stgﬂrglrngpteorg;:tllqifg"poadul?& Ii? i:l-;g (Ijr;srg'gcggnolylﬁgsuggns missing. m;ﬁgg?ﬁies of the following labels and apply them to the inverter if the Connect the motor to terminals U, V, and W. The motor rotates counterclockwise when viewed from the motor load side when the forward rotation switch (signal) turns ON. ;:,’ Inputting 4 to 20 MADC (or 0 1o 5 VDG, 0 o 10 VDC) provides the Masimum permissible 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
® When carrying this product, do not hold it by the front cover. It may fall or break. “retry fi ion" and/or " ic restart after instantaneous power 2 maximum output frequency at 20 mA and makes input and output voltage: 20 VDC Website. Website.
. Er?sn?testﬁa; ﬁ‘gaﬁ{%%egie::ét?g%e&tsm?g 5?3 urc%dig%brrect failure™ have been enabled. £ proportional. This input signal is valid only when the AU signal is ON For current input, For more information on the product
® Prevent conductive objects such as screws, metal fragménts, and wire offcuts, or . (terminal 2 |npu$ is invalid). . - . . Input resistance: 245 +5 Q L=y EA] 8
flammable substances such as oil from enterin% the inverter, For the retry function Frequency settin To use the terminal 4 (current input at initial setting), assign "4" to Permissible maximum
: ?rs‘ethslls‘r%?‘tri]léci:rt]ésaziir%?r(]:;asel?gnl‘r:gtrmuEws?rg,edb%meggoq (t])ercsglr)%gc:étogo |nr11%?1ct. 4 5 (curqrent) 4 9 Pr.178 or Pr.179 (Input terminal function selection) before turning current: 30 mA
freezinggj The rated current must be reduced at a surrounding air temperature CAUTION ON th? A_U signal. * The initial setting varies depending on the
?_trJ]ove °C.d.Othr?rwi%e‘tthis pr‘ogutggw/a E{e d?mag(e . densing) del specification.
® The surrounding humidity must be 90% or less (non-condensing) for models Retry F ti H Use Pr.267 to switch among input 4 to 20 mA (initial setting), 0 to 5
without circuit board coating and 95% RH or less (non-condensing) for models elry Function Has i e nm
with circuit board coating. (gtherwise ;his roduct Snay be damageg. <Been Selected VDQ‘, and 0 to 10 VDC. S_et the voltage/current input switch in the "V'
® The temporary storage temperature (applicable to a short limited time such as a position to select voltage input (0to 5V /0 to 10 V).
transgo dation tirge) must be between -40°C and +70°C. Otherwise this product
may be damaged. =
° Thig product rgu_st be used indoors (without corrosive gas, flammable gas, oil Astay away from the motor and machine. g o 1 changeover contact output indicates that the inverter protective Contact capacity: 240 VAC
o BTt se this prcac atan atiude Above 000 m-Vibiaton shold not exceed They will start suddenly (after given 2|8 |asc - Refay output (faul function has activated and the outputs are stopped. 2A
5.9 mis? at 10 to 55 Hz in X, Y, and Z directions. Otherwise the product may be time has elapsed) when alarm occurs. gl outpu) Fault: discontinuity across B and C (continuity across A and C), Normal: | (power factor = 0.4) or 30
émage 3 T . =] continuity across B and C (discontinuity across A and C) VDC1A
® [f halogens (including fluorine, chlorine, bromine, and iodine) contained in o
fumigants for wood packages enter this product, the product may be damaged. . . .
Prevent the entry of fumigant residuals or use an alternative method such as heat For automatic restart after instantaneous power failure
dis#fecti(énb r\#ote thatk$terit|'i12ationdor ?isinfection of wood packages should be
_performed before packing the product.
Wirin: i X i . . CAU TI 0 N
® Do not install a power factor correction capacitor, surge absorber, or radio noise
1_°||_Irt1er ontlh?touip.ut Tid(? of thislprﬁd{‘l/ct. Tdh\e}vs;e dev{cgzs may ovterc;]‘eat or btjrn out. Automatic Restart after
® The output terminals (terminals U, V, ani must be connected to a motor
correctly. Otherwise the motor will rotate inversely. Instantaneous Power
® Even with the power OFF, high voltage is still applied to the terminals U, V and W Failure Has Been Selected
while the PM motor is running. Ensure the PM motor has stopped before carrying
out any wiring. Otherwise you may get an electric shock. . f Stay away from the motor and machine.
® Never connect a PM motor to a commercial power SUF(R/I . Connectiny .
commercial &ower supply to the input terminals (U, V, yof a PM motor will burn They will start suddenly (after reset
g%étl.](':l;he PM motor must be connected with the output terminals (U, V, W) of this time has elapsed) when
Test operation instantaneous power failure occurs.
® Before starting the operation, confirm or adjust the parameter settings. Failure to
do so may cause some machines to make unexpected motions.



6 SPECIFICATIONS

6.1 Inverter rating
@ Three-phase 575 V power supply

0017 | 0027 | 0040 | 0061 0090 | 0120
Model FR-E860-{] 075K | 15K | 22K | 37K | 55K | 75K
— N LD [15 22 3.7 55 75 11.0
4 motor [ ND |075 |15 22 37 55 75
» LD 2.5 3.6 5.6 8.2 11.0 15.9
(e (KYRIR2 ND 1.7 2.7 4.0 6.1 9.0 12.0
LD 25 3.6 5.6 8.2 11.0 16.0
Rated current (A) *7 (2.1) (3.0) (4.8) (7.0) (9.0) (13.6)
ND 1.7 27 4.0 6.1 9.0 12.0
120% 60 s, 150% 3 s (inverse-time characteristics) at
o o ing *3 ) surrounding air temperature of 50°C
WD || UeiieRt] CUe g ND | 150% 605, 200% 3 s (inverse-lime characferistcs) at
surrounding air temperature of 50°C
Voltage *4 Three-phase 525 to 600 V
Brake transistor Built-in
R ative Maximum brake
braking torque (ND 100% | 50% 20%
reference) *5
Rated input AC voltage/frequency | Three-phase 575V 60 Hz
Permissi AC ge fi i 490 to 632V, 60 Hz
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 (IEC 60529, Open type (IP20)
Cooling system Natural [ Forced air
Approx. mass (kg) 1.9 [19 [19 2.4 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

7.2 Instructions for UL and cUL

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

€ Product handling information / Infor i surla r 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.

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

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

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

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

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

4 Capacitor discharge time / Temps de décharge du condensateur

CAUTION - Risk of Electric Shock -

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

ATTENTION - Risque de choc électrique -

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

4 Wiring to the power supply and the motor

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

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

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

7 APPENDIX

71 Instructions for compliance with the EU Directives

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

4  EMC Directive

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

« EMC Directive: 2014/30/EU

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

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

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

¢ Notes

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

-+ Connect the inverter to an earthed power supply.

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

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

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

4  Low Voltage Directive

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

«  Standard: EN 61800-5-1

+ Outline of instructions

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

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

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

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

+ Use PVC cables for I/O wiring.

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

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

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

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

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

FR-E860-0017(0.75K) or higher

I . Fan cover fixing screw

@ Fan cover
)
@ Fan

1)

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

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

Inverter model Cat. No Manufacturer Rating Inverter model Cat. No Manufacturer Rating
170M1409, 170M1309 170M1413, 170M1313
FR-E860-0017(0.75K) or 170M1359 Bussmann 700V, 16 A FR-E860-0061(3.7K) or 170M1363 Bussmann 700V,40 A
FRE860-0027(1.5K) | 1790430 1TOMI310 | gy ssmann 700V, 20 A FRE860-0090(5.5K) | TTOMI1% TTOMI34 | gssmann 700V, 50 A
FR-E860-0040(2.2K) ;Z?’;A(;laliﬂ 1270M1362 Bussmann 700V, 32A FR-E860-0120(7.5K) ;Z?’;Ag;115361570M1315 Bussmann 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).

Item Description
-10°C to +60°C . ) Cable gauge
Surrounding air temperature (The ral_ed current must be r_educed at a temperature above 50°C. For details, refer to the FR-E860 Enclosure Applicable inverter model Terminal fcrew 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 R/L1, S/L2, T/L3 U, VW | R/L1,8/L2, TIL3 u,v,w
Ambient humidity 95% RH or less (non-condensing) (W§1h circujt bgard coating'(IEC 60721-3-3:1994 3C2 compatible)) . 505“"’" FR-E860-0017(0.75K) to 0040(2.2K) M4 15 2-4 2-4 14 14
90% RH or less (non-condensing) (Without circuit board coating) 5 cm‘<_> 4_,‘5 cm FR-E860-0061(3.7K), 0090(5.5K) M4 15 354 > 12 12
St & " 40°C to +70°C Z‘:jj:;emem Jeem FR-E860-0120(7.5K) M4 1.5 5.5-4 3.54 10 12
orese femperaitre ° *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
+ 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 z 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 ® (;|-0|HZ 6Hz | Region on the left of 1 Wh?:n setting Pr.9 to a value (current value) of 50% of the inverter
S z n isti rated output current
2= & 0.5Hz! characteristic curve 2 The ok varue denotss the percentage to the inverter rated output
= O 5040.5Hz= - , eurrent,t s not the porcentage to the rated motor curtent.
E en the electronic thermal relay function dedicated to the
‘FCharacteristic when electronic thermal constant-torque motor is set, {his 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

Q T ion
g 8 | protectiol
3 60
n S

o 1059
5% | 105% S |
50 100 150 230

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

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

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

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

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

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

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

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

7.3 SERIAL number check

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

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

OUtPUt rating - OUTPUTXXXXX oo [e]e) o 000000
Symbol Year Month  Control number
SERIAL —> SERIAL : XXXXXXXXXXX
SERIAL

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

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

Country of origin —> MADE IN XXXXX

7.4 Instructions for EAC

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

Note: EAC marking

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

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

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

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

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

7.5 Compliance with the UK certification scheme

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

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

UK

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

7.6 EU ErP Directive (Ecodesign Directive)

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

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

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 11712 1.1/1.2 1.1/1.2 09/1.1 0.9/11 IE2
FR-E860-0040(2.2K) 56/4 9.8/9.8 1.3/1.4 1.3/1.4 13/14 1.0/1.0 1.0/1.0 1.0/1.0 0.8/0.9 0.8/0.9 IE2
FR-E860-0061(3.7K) 8.2/6.1 145/145 ( 1.3/13 13/13 1.3/13 09/1.0 09/1.0 0.9/1.0 0.8/0.9 0.8/0.9 IE2
FR-E860-0090(5.5K) 1/9 145/145 | 1.2/1.2 12/1.2 12/12 0.7/0.8 0.7/0.7 0.7/0.7 0.6/0.6 0.6/0.6 IE2
FR-E860-0120(7.5K) 16/12 145/145 ( 1.2/11 117141 11714 0.7/0.7 0.7/0.7 0.7/0.7 05/05 0.5/05 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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