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— Chapter 1 BEFORE USE 1) Loosen the terminal cover screws, pull the terminal cover down, and then pull it down toward you.
October 2024,2nd Edition P - . 2)  Slide the wiring guide upward to remove.
1.1 Acceptance Inspection (Rating Plate and Inverter Type) 3)  After routing the wires, attach the wiring guide and the terminal cover reversing the steps above.
Unpack the product and check the following items. * Screw tightening torque: 0.88 to 1.32 N'-m

(1) Ensure that the package contains both the inverter unit and instruction manual (this manual), and that the product has suffered no damage (breakage, dents, parts that
have fallen off) during transport.

) Push-in terminal wiring procedure
Instruction Manual

When inserting wire When removing wire

Rod terminal ~ Screw driver

FRENIC-Lift Series
FRNooooLM3S—oo

Fuji Electric i i i f Screw driver
) (2) The (a) Main nameplate and (b) Sub nameplate shown in Figure 1-1 are affixed to the inverter. Ensure that the product is the same as the one ordered. Rod terminal

(&) Main FRN0O45LM3S-4G SER.No
nameplate \
- }
SOURCE 3PH 380Y/220-480Y/277V 50/60Hz \ \
77.9A
- SER.No.
Thank you for purchasing Fuji Electric’'s FRENIC-Lift Series. This instruction manual contains the minimum information required for product wiring and operation. Please read ;pﬁh;gg\lglz'g{gg{‘/‘gw 50/60HZ = OUTPUT ?PH 380*4§0V 0.1-599Hz
the User's Manual carefully, and ensure an understanding of the safety related content prior to use. SOURCE Source of PH B0A 150%-1min / 200%-3sec
3PH 380-480V 0.1-599Hz I"ég[ggs KXXXE“

[Related documents]

150%-1min/ 200%-3sec
[ozszeze]

User's Manual 24AT7-E-01790
RS-485 Communication User's Manual = 24A7-E-00820

Control circuit terminal Control circuit terminal

SCCR 100kA  IP Code IP20 MASS 10kg WEIGHT 22Ibs
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Refer to the Fuji Electric website for details on the above documents. Fig. 2-7 Push-in terminal wiring procedure
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When pushing in the lever when inserting or pulling out rod terminals, pay attention to the angle in the following diagram,
and try not to push in the lever suddenly or use excessive force.

Fig. 2-4 Front cover and wiring guide removal (FRN0045LM3S-4G)
1) Loosen the screws of the front cover. Hold both sides of the front cover by hand, and slide the cover upward to remove.
2) After carrying out wiring work, align the top of the front cover with the hole on the cover, and reattach using the opposite procedure to that in Fig. 2-5.
* Screw tightening torque: 1.59 to 2.01 N'-m

FU]I Electric Co., Ltd. Designed by Fuji Electc, Japan Assemoled In Thaland T Fuiji Electric Co, Lid. Push force: 25 5 N

Screw driver insertion angle: 66°

Please feel free to send your comments regarding any errors or omissions you may have found, or any suggestions you may have for generally improving the manual. (b) Sub TYPE
In no event will Fuiji Electric Co., Ltd. be liable for any direct or indirect damages resulting from the application of information in this manual. nameplate TYPE FRNQO015LM3S-4G
B ] SERNo
SERNo.  [RSEesgexssesl Lever

This instruction manual may be subject to change without prior notice. FRN0O11LM3S-70] / FRN0025 to 0033LM3S-20] FRN0047 to 0090LM3S-20] / FRN0024 to 0112LM3S-40]

ACAUTION FRN000S to 0018LM3S-401 ) ) * Recommended insertion force for each wire size:
Thank you for purchasing Fuiji Electric’ FRENIC-Lift Series of high-performance, multi-function inverters. Fig. 1-1 Rating plate, sub nameplate 0.25 mm? (AWG24): 9.8 N
-This pfoduc( is deswgneq to drive three-phase induction motors and synchronous motors under variable speed control. Please read this instruction manual beforehand TYPE: Inverter type 0.34 mm? (AWG22): 10.7 N
to gain an understanding of how to handle the product and ensure correct use. . 2
- Incorrect handling may hinder normal operation, or result in a shortening of the product life or failure. FRN 0025 LM 3 S - 4 G 0.5 mm* (AWG20): 11.7 N
- Deliver this manual to the end user of this product. — — —
- Store this instruction manual in a safe location until the inverter is disposed of. _ — 2.2.6 Basic Connection Drawing
- This instruction manual does not describe how to use options. Please refer to the instruction manuals for the respective options. [Code T Series name ] [ Code | Destination/Manual ]
- All of the drawings in this instruction manual are used to provide detailed descriptions, and therefore may have been drawn with the covers or safety shields removed. [FRN | FRENIC series I I i { Gllzl.)a;/EE"?"Shh “
When running the product, do so as described in the instruction manual only after returning the covers or shields to their prescribed original locations. Three-phase 200V ndia/Englist .5
P . Dynamic breaking resistor (DBR)
Code Standard applicable motor output Code Input power supply’ gl
KW (HP) 2 Three-phase 200V | .
A WA RN | N G AN\ 0025 55 (7.5) 2 Three-phase 400V tft;(m) 9
? [ 7 Single-phase 200V bsari)
e 0090 22 (30) Circuit breaker ©—
Application [ Display | © ion ] (MCCB) or earth > — — e Thema
* FRENIC-Lift is a piece of equipment used to run three-phase induction motors and synchronous motors. It cannot be used for single-phase motors or other Three-phase 400V _ s 1 Standard (IP20/IP00) ] ;fj;iffé‘[%‘g) Magnetic contactor NG 1 overload Motor
applications. Code Szl ezl 2 e @i Front cover Power supply _____ o M9 ., relay - ————
Failure to observe this could result in fire or an accident. O (EE) 200V system A:_x/iﬁ‘./‘i‘; / u e U !
* FRENIC-Lift cannot be used as is for applications which may have a direct effect on the human body such as life support machines. 0209 4.0 1(5‘5) Fig. 2-5 Front cover and wiring guide removal (FRNOO60LM3S-4G) 2000240V X 3 ! ljﬁ} { :/v a (9 ‘
* Strict quality control has been observed in the manufacture of this product, however, safety devices should be installed when the product is used for equipment 5T @) Goe | ST I 50/60 Hz 77 T LI |
which may result in a serious accident or loss in the event of failure. 3 ] —PT | 400V system "7 | ! ‘
Failure to observe this could result in an accident. Single-phase 200V 2.2.4 Terminal Layout and Screw Specifications 385%52;502\/ 70) ‘ ‘ |
Installation ) Standard applicable motor output [ Display | Applicable scope | o . X o ) Control power 3 | ‘
° KW(HP) [ T For vertical transport | 2.2.41 Screw Specifications and Tightening Torque (Main Circuit Terminals) auxiliary input | ! !
i P E
: :;S‘a" on noncombustibles ?UCh ametal. il 22(@3) | The specifications for the screws used in the main circuit wiring and the wire sizes are shown below. Exercise caution as the terminal position varies depending on inverter Grounding ‘*’G ® e Croundng 9
0 not install near combustibles. capaciy. terminal t_eémmal ps
Failure to observe this could result in fire. 8 § . . . . ! _ _ ) . o ) S (=) i
 If using an optional DC reactor, there is a possibility of users coming into contact with main circuit terminal block parts (live parts). In such cases, take measures SER.No..  Serial number Production year and week There is no difference between the input side (primary side) and output side (secondary side) for the two ground terminals & GJ. Also, use crimped terminals with insulating 7 | |
. . . " g " . " sleeves compatible for main circuit or terminals with insulating tubes. The recommended wire sizes are shown depending on cabinet temperature and wire type. r ]
such as installing the product in a location where it will not easily come into contact with people. 2XA123A0001AA 219 v RJ-45 connector for keypad | ‘ |
Fail b hi Id It in electric shock or injury. o . . Table 2-4 Screw specifications
ailure to observe this could result in electric shock or injury. —r_ Week of manufacture: The 1st week of January is indicated as '01'. This indicates the week number that is ‘PLC ¥ ‘ ! ‘
Wiring numbered from 1st week of January. Inverter type Screw specification ey s RS-485 | ‘ |
" EN1 lind cover ti I
 If no device for detecting zero-phase current (earth leakage current) such as a ground-fault relay is installed in the upstream power supply line in order to avoid Year of facture: Last digit of calend Main circuit Grounding Control power auxiliary I o ‘ ‘
the entire power supply system's shutdown undesirable to factory operation, install a residual-current-operated protective device (RCD)/earth leakage circuit ear of manutacture: Last digit of calendar year Single-phase input [RO], [TO] JEN2 |
indivi i i i Three-ph: 200V Three-ph: 400V i i i
breaker (ELCB) individually to inverters to break the individual inverter power supply lines only. ) ‘ Product version ree-phase ree-phase 200 V Screw size | nghtening Screw size Tightening | oo o Tightening torque Enable (STO) ‘
* Connect to the power supply via a molded case circuit breaker (MCCB) or earth leakage circuit breaker (ELCB) (with overcurrent protection function) for each (driver size) torque (driver size) torque size (Nm) input 'em |
inverter. Use the recommended molded case circuit breaker or earth leakage circuit breaker, and do not use devices that exceed the recommended capacity. If there is anything about the product of which you are unsure, please contact your dealer or nearest Fuji Electric sales office. (N'm) (N'm) +7 ‘
N ?e s(“’e:" use ‘Ihe ?&emf‘ed W"e,s'zde'f ntening & - FRNO009LM3S-401 FRNOO11LM3S-700 | M5 (No.2) 3.0 M5 (No.2) 3.0 - R Lo | ome |
* Tighten terminals with the prescribed tightening torque. N
* |f there are multiple inverter and motor combinations, do not use multi-core cables for the purpose of bundling and storing wiring for multiple combinations. Chapter 2 INSTALLATION AND WIRING FRNO0025LM3S-201 FRNOO1SLM3S-401 M5 (No.2) 3.0 MS (No.2) 3.0 - - #’LC g ‘
* Do not install a surge suppressor at the inverter output side (secondary side). 2.1 Operating Environment FRN0033LM3S-200 FRN0018LM3S-400 M5 (No.2) 3.0 M5 (No.2) 3.0 - - swi| | gl |
* Be sure to connect an optional DC reactor (DCR) when the capacity of the power supply transformer exceeds 500 kVA, and is at least 10 times the inverter rated Install FRENIC-Lift in an operating environment that satisfies the conditions listed in Table 2-1 Operating environment. FRNO0047LM3S-200 FRN0024LM3S-400 M6 (No.3) 3.0 M6 (No.3) 3.0 - - ‘ OURGE ‘
capacity. ) % . N ~ | 13 |
Failure to observe this could result in fire. Table 2-1 Operating environment Table 2-2 Outpu(v current Qerating factor in FRNO0GOLMS3S-20] FRNOOS1LMS3S-40] M6 (No.3) 3.0 M6 (No.3) 3.0 1Fwp — oV ‘
e Carry out class C or class D grounding work based on the inverter input voltage system. relation to altitude FRN0076LM3S-20 FRNO039LM3S-400 _ M6 (No.3) 58 M6 (No.3) 58 ommand ‘:‘YREV |
* Be sure to ground the inverter ground terminal [& G] grounding wire. . i Output current FRN0090LM3S-200 FRN0045LM3S-400 M6 (No.3) 5.8 M6 (No.3) 5.8 . Reverse roationision : nd ‘
Failure to observe this could result in electric shock or fire. tem Specifications Alttude derating factor FRNO060LM3S-40] a5 1 * it i
* Wiring work should be carried out by qualified professionals. - 9 . . o Multistep frequency X1
« Carry out wiring work after ensuring that the power has been turned off. Location Indoors 1,000 m or lower 1.00 - FRNOO7SLIMSS 401 M8 135 M8 135 g st ey N ‘
Failure to observe this could result in electric shock. Ambient [FRN-LM3S (standard model)] . 1,000 to 1,500 m 0.97 FRN0091LM3S-401 g selection 2 7 |
 Be sure to carry out wiring after installing the unit. temperature -10to +55 °C (Current derating necessary in +50 to +55 °C range.) (3,300 to 4,900 ft) i} FRNO112LM3S-400 2 Multsten gy X3 ‘
Failure to observe this could result in electric shock or injury. When |nsta\ledcclosely side-by-side (Note 3) 1,500 to 2,000 m 0.95 - Alarm (error) reset X4 l
e Ensure that the number of phases and rated voltage of the product input power supply matches that for the connected power supply. -10 to +40 ° 4,900 to 6,500 ft, ) i i . X5
« Do not connect the power lines to the inverter output terminals ({U], [V], [W]). (Itis possible only units FRNO025 to 0090LM3S-2C1, FRN00OS to 0045LM3S-4LJ, and (2 300 102,500 m) 2.24.2 Terminal Layout Drawing Torque bias slcton 1 "
* When connecting a DC braking resistor (DBR), never connect it to terminals other than terminals [P(+)] and [DB]. FRNO0011LM38-7[to install closely side-by-side.) (8,500 to 8,200 ) 0.91 ?s;efr Ot‘% ;c.i;f;:nsn!?snm §|2;/:7h:59|?1(7)ﬁ§$;o‘2 :]h:n mp:wecr\::tg ,\t‘er}r‘r;?kalolfaﬁ::mc shock Torgue bles selection 2 i
Failure to observe this could result in fire or an accident. - - . Torque blas hok!
* Control signal lines generally do not have a reinforced insulation coating, and therefore if control signal lines come into contact with live parts of the main circuit, 2,500 to 3,000 m 0.88 Main circuit: [L1/R], [L2/S], [L3/T], [P1], [P(+)], [N(-)], [DB], [U], [V], [W], [R0], [TO]
the insulation coating may be damaged for some reason. In such a case, there is a danger that high voltage from the main circuit will be applied to the control (8,200 t0 9,800 ft) Contact output: AUX contact ([30A], [308], [30C], [Y5A], [Y5C])
signal lines, and therefore care should be taken to ensure that they do not come into contact with live parts of the main circuit. IMnsy\at!on !;evel v Basi insulaton ( " . Il pollution d 2 Digitalinput common -13
Failure to observe this could result in an accident or electric shock. n - ain circult - casing: asic insulation (overvoltage category lll, pollution degree o
Ambient 510 95% RH (there should be no condensation; in circuif ircuit: i i i i > | i 8
* Switch all switches after waiting 5 minutes or longer for units FRN0011LM3S-7,FRNO090LM3S-2 and FRN0045LM3S-4 or below, or 10 minutes or longer for units humidity ° ( ) Main circuit - control c|rcu_|t‘ ) Re!nforced !nsulat!on (overvoltage category Il pollupon degree 2) H Vettage inputor settng ﬂT Decelerating o
FRNO0B0LM3S-4 or above after turning OFF the power. Furthermore, ensure that charge lamp A is OFF on units FRN0011LM3S-7,FRN0O090LM3S-2 and - " - - i Contact output - control circuit: Reinforced insulation (overvoltage category I, pollution degree 2) 38 0l0+10VDC 300 §
FRNO0045LM3S-4 or below, and that charge lamp A and charge lamp B are OFF on units FRNOOB0LM3S-4 or above, and using a device such as a tester to Atmosphere | The inverter must not be exposed to dust, direct sunlight, corrosive gases, flammable i . El 2
ensure that the DC intermediate circuit voltage across main circuit terminals [P(+)] and [N(-)] has dropped to a safe level (+25 VDC or less). gases, oil mist, vapor or water droplets. 2.2.5 Recommended Wire Size s 0B g atarm output 2
Failure to observe this could result in electric shock. (Pollution degree 2 (IECGOGM_”) (Note 1) Table 2-5 shows recommended wire sizes. The examples of recommended wire sizes for main circuit terminals are based on the use of single HIV wires at ambient 30A] 2
The atmosphere can contain a small amount of salt (0.01 mg/cm?year or less) £ 50 ° . =
Operation There should be no condensation as a result of sudden temperature changes. ‘;;?gf{g'&fﬁsggs ﬁénual (24A7-E-01795) for conditions other than these. Y3
. . . . . . " . Break control | +g
* Be sure to attach the inverter terminal cover and front cover before turning the power ON. Do not remove the terminal cover or front cover while the power is ON. Altitude 1,000 m (3,300 ft) max. (Note 2) Table 2-5 Recommended wire sizes(ambient temperature inside panel: 50 °C or less, wire type: 75 °C wire) ‘ o
* Do not operate the product with wet hands. Atmospheric |86 to 106 kPa - g
Failure to observe this could result in electric shock. pressure Standard Recommended wire size (mm?) Y2 Speed match 2
* |f the product stops after being tripped when the retry function is selected, depending on the cause of the trip, the product will restart automatically, and the motor Vibrati c it It 2t0 I th 9tol th 20to ! th . . . g
will rotate. Design machines in such a way as to ensure the safety of the human body and surrounding area even when operation is resumed. oration apagle)r/ie(\:)) age o 9e'5_|sz an ozgs:Z an ossei‘sz AN | 55 0 200 Hz b apﬁ’]‘";zl:'e Ma'[‘ﬁaweizs/uspphiéf/‘?m For braking . v ‘ Running g
* There may be times when the stall prevention function (current limiting) causes the product to run at an acceleration/deceleration time or speed different from the o\(Ner Inverter type [ [ ) [ ! For DC regc(or resistor For |nveﬂer Inverter 2
set values. Design machines in such a way that safety is ensured even at such times. FRN0025 to system DC reactor cc;:}necgin connection gro&n(d;mg Uoutput CMY Common
Failure to observe this could result in an accident. 0090LM3S-200 W HP Wi BC renctor T Withom DS reasior (P11, [P(+)] [P(+). D8] [©aq [Ul, V1, W] L T/ temia
imi i i i i i i i i FRNO0O009 to 3 5.9 m/s?
* After eliminating the cause of the protective function being triggered, ensure that operation command is OFF before canceling the alarm. Canceling the alarm with mm (DCR) (DCR)
the operation command ON may result in power being supplied to the motor by the inverter, causing the motor to rotate, and is therefore dangerous. 0045LM3S-400 (max. 9.8 m/s? 1m/s? 55 75 | FRNOO25LM3S200 2 35 35 > 35 35 . X . X
Failure to observe this could result in an accident. FRNO011LM38-701 amplitude) A - - - Fig. 2-8 Basic connection drawing
© Set function codes after ensuring a sufficient understanding of this instruction manual. If operation is performed after recklessly changing function code data, the FRNO0060 to 2 mis? 75 10 | FRNOO33LM3S-201 35 55 55 2 35 35 1) Install the molded case circuit breaker (MCCB) or earth leakage circuit breaker (ELCB) (with overcurrent protection function) recommended for each inverter on the
motor may rotate at a torque and speed at which the machine is unable to tolerate. 0112LM3s-400 mis Three-phase 11 15 FRN0047LM3S-200 5.5 14 8 2 8 8 inverter input side (primary side) to protect wiring. Do not use a circuit breaker that exceeds the recommended rated current.
® |f the product is run with the encoder miswired, the motor may rotate unintentionally, and therefore due care should be taken when wiring. 200V 15 20 FRNO0G0LM3S-200 14 14 14 35 14 14 (*2) An ‘MCCB or ELCB is also used if isolati_ng the i_nverter from the power supply, and therefore the magnetic contactor (MC) recom_mended for each inverter should
 When auto tuning is started, the motor rotates. Conduct a sufficient check to ensure that there is no danger even when the motor rotates. (Note 1) Do not install the inverter in an environment where lint or moist dust, etc. may adhere to the cooling fins. If the inverter is to be used in such an environment, install 185 | 25 | FRNOO76LM3S200 7 2 2 55 1 12 . be installed if required. Please note that if installing a coil such as an MC or solenoid near the inverter, connect a surge absorber in parallel.
Failure to observe this could result in an accident or injury. it in a cabinet to prevent lint, etc. getting in. > N TRNOOSOLM35200 > 357 > o5 > > (*3) Lf_wwlsh\r:g lﬁ retalg(th?_ |nl)egraled ?I‘irm s:gna[ |s|su;adtr|'f the protectlvle f_}llr:cl_lon Irsl tr\ggefd even wher_:hlhe‘ [nvel;ttgr main po‘wterl; suptply is crl(oﬁ,:é’t‘%gggfsgts\y
p . p i otill b " " . " _ - isplay the keypad(option), connect these terminals to the power supply. The inverter can be run even without inputting power to these terminals (on -
° E;:gelg ‘Csliggsnn?;ycub(: ggtg:"et tS;Jﬂfelyi:‘j::;eésﬁjI:TE[JT(’[S{';;;T\E]QZ;?:;“:e'ng applied to main power supply input terminals [L1/R], [L2/S], and [L3/T] (three (Note 2) If you use the inverter in an altitude above 1,000 m (3,300 ft), you should apply an output current derating factor as listed in Table 2-2. Fuji Electric strongly 4.0 55 FRNOOOSLM3S-401 2 2 2 2 2 2 2, ER,‘(,ooangSA Z, above). P PPl P 9P
o Even if the motor is stopped by DC braking, voltage will be output to the inverter output [U], [V] and [W] terminals. recommends installing inverters in a panel for safety reasons, in particular, when installing the ones whose enclosure rating is IP00. When installing the inverter in 55 | 7.5 | FRNOO15LM3S-400 2 2 2 2 2 2 (*4)  Remove the shorting bar between the inverter main circuit terminals [P1] and [P(+)] before connecting the direct current reactor (DCR) (option). Use a DC reactor
Failure to observe this could result in electric shock. : a place out of ‘hhe SDECIfIIEU e’ll\wonnllemal requirements, it is necessary to derate the inverter or consider the panel engineering design suitable for the special 75 70 | FRNOO1BLM3S 40T 2 2 2 > > 2 (DCR) when the capacity of the power supply transformer is 500 kVA or more and is 10 times or more the inverter rated capacity, or when there are “thyristor-driven”
y . . I . . . . environment or the panel installation location. - - loads.
* Inverter high-speed operation settings can be specified easily. If settings are changed, use the product after sufficiently checking the motor and machine » ~ - > . . - . . L . . . . . . .
specifications. (Note 3) If installing inverters closely side-by-side, they may bump against one another due to vibrations or impact. They should therefore be installed taking mounting il 15 { FRNO024LM3S 40} 2 3.5% 3.5%6 2 3.5%6 2 (*5) FRENIC-Lift series inverters are equipped with built-in braking transistors, allowing direct connection of braking resistors between [P(+)] and [DB]. ‘
Fai . R tolerance into consideration 15 20 FRN0031LM3S-40] 3.56 55 5.5 2 5.5 3.5"6 (*6) This terminal is used for grounding the motor. Connect if required. Grounding the motor using this terminal is recommended in order to suppress inverter noise.
ailure to observe this could result in injury. - Three-phase 7 U isted wil hielded wire f trol signal li Shielded wi I ded. h if subject to signifi ducti ise fi ide, i
proish 185 25 FRNO039LM3S-401 55 81 55 2 55 55 7 se tgvlste \%llretor shielde mre f(;rcttzor; trI:) signa l;nes. |e{ e v‘vlrest a{(e:’\gA]enleral {groutn Ie , o\(\fver,fl su(rJ]ec o signi |S:tan! in ucm;n V(]OISS rorTLIoutsl dealt
and i ion, part 22 INSTALLATION 22 30 | FRNOO45LM3S40] 55 m a1 2 55 1 may be possible to suppress the effect of the noise by connecting wires to . Isolate control signal lines from the main circuit wiring as best as possible, and do
. - . . . : - - t inside thi duct (a dist: f 10 ter i ded.) If li inte t, that they d Imost dicularly to the in circuit
e Carry out inspection after waiting 5 minutes or longer for units FRN0011LM3S-7,FRNO090LM3S-2 and FRN0045LM3S-4 or below, or 10 minutes or longer for 2.2.1 Installation Surface 30 20 FRNOOBOLM3S 401 14 1 1 35 8 2 \ra‘l(i)rir:;n inside the same duct (a distance of cm or greater is recommended.) If lines intersect, ensure that they do so almost perpendicularly to the main circuif
units FRNO0GOLMS3S-4 or above after turning OFF the power. Furthermore, ensure that charge lamp Ais OFF on units FRNOO11LM3S-7,FRNO0SOLMS3S-2 and B . . o . 37 50 | FRNOO75LM3S40] 14 22 22 55 8 14 8 Each of the functions described for terminals [FWD] and [REV], terminals [X1] to [X7] (digital input), terminals [Y1], [Y2], and [Y3] (transistor output), and terminals
FRNO0045LM35-4 or below, and that charge lamp A and charge lamp B are OFF on units FRN0060LM3S-4 or above, and use a device such as a tester to ensure Please install the inverter on noncombustibles such as metal. Also, do not mount it upside down or horizontally. T3 50 T FRN00S 1LM3S 2D > % > o5 5 > 8 [Y5A/C] and [30A/B/C] (contact output) indica{e fun]cﬁons[assig]}‘ed by fac([ory]defgu"]_ (digitalinput). [Y1]. I¥2). and [¥2] { put).
that the DC intermediate circuit voltage across main circuit terminals [P(+)] and [N(-)] has dropped to a safe level (+25 VDC or less). . - (*9) Set the “External alarm: THR” function for any of the inverter terminals [X1] to [X7] and connect.
Failure to observe this could result in electric shock. 2.2.2 Surrounding Space ; S5 5 FRNOT12LM3S-40 22 38 38 8 14 38 (*10)  These are the switches on control PCBs, and are used to change terminating resistance. Refer to the User's Manual (24A7-E-01790) for details.
* Be sure to perform the daily inspection and periodic inspection described in the instruction manual. Lengthy use of the product without inspection could resuilt in Secure the surrounding space shown in Fig. 2-1 and Table 2-3. If enclosing the product in a cabinet Extemal heat Single-phase |, , 3 FRNO011LM3S-700 2 2 2 2 2 2 (*11)  Safety function terminals [EN1] and [EN2] are enabled by factory default. Short terminal [PLC] if not using this terminal function. (Connect short circuit wire across
inverter failure and damage, or accident and fire. . § and so on, be sure to provide adequate ventilation to the cabinet, as the ambient temperature may B ¢ 7 L [EN1], [EN2], and [PLC].)
. Apenod\c inspection cycle of 1to 2 years is recommended, however, the cycle may be shortened depgnc!mg on‘(he usage co'ndmons. rise. Do not contain it in small enclosures with low heat dissipation capacity. N . :::f‘::;:ﬁ“’ . . X . X (*12) Use a thermal overload relay if necessary. Make the circuit breakers (MCCB) or the magnetic contactors (MC) trip by the thermal relay auxiliary contacts (manual
e Itis recommended that parts for periodic replacement be replaced after the standard number of years indicated in the instruction manual. Lengthy use of the ) - Gooling fan 1 For compatible crimped terminals, please use model 8-L6 by JST Mfg. Co., Ltd. or equivalent. recovery).
product without replacing parts could result in inverter failure and damage, or accident and fire. u Installation of multiple inverters “2 to *5 are not applicable. _ ) (*13) are isolated and insulated.
* Contact outputs [30A/B/C] and [Y5A/C] use relays, and may remain ON or OFF, or in an indefinite state when the life is reached. In the interests of safety, equip K X o X . . . “Tom. inside p "6 For compatible crimped terminals, please use model R5.5-6 by JST Mfg. Co., Ltd. or equivalent. (*14) The recommended cable and shield connection method will differ depending on the applicable encoder. Refer to Table 2-9 for details.
the product with an external protection function. Lflnséalllng twolorll;nore unlns ms:;ﬁe the same ec:julg‘ment or‘::ablnet. they must be}:nslaged side Max 55°C (131°F) *7  For compatible crimped terminals, please use model 38-6 by JST Mfg. Co., Ltd. or equivalent.
. N g " side as a rule. If vertical installation is unavoidable, install partitions to prevent heat dissipation
Fal!ure to observg this 1_:ould result in fire or an accident. o frf)m inverters below affecting those above. P P P [~ Coaling fins P . . L . Table 2-9 Recommended cable and shield connection method by encoder
* Maintenance and inspection, and part replacement should only be carried out by the specified individuals. With unite FRNO02S to UOQOQLMSS 50 FRN0009 to 0045LM3S-40]. and FRNOO1ILM3S-70] 2.2.5.1 Screw Specifications and Recommended Wire Size (Control Circuit Terminals) = - —
. ; PR = . = . "~ . . " " . . i t i
© Remove all metal objects (watches, fings, etc.) before beginning work. only in the case of an ambient temperature of 40 °C or below is it possible to install inverters and There are push-in control circuit terminals and screw control circuit terminals. Recommended encoder Recommended wiring ecomm.ended connection method (shield)
* Be sure to use insulated tools. Y temp P T The specifications for each terminal are as follows, ¥ Inverter side Motor side
* Never modify the product. converters closely together horizontally. Inemal air intake | Extemal ai intake: - R B HEIDENHAIN ECN1313 valent part Double shielded wi c  both shields to [CM] Ground outer shield only.
Failure to observe this could result in electric shock or injury. Table 2-3 Surrounding space (mm) . —— or equivaient paj ouble shielded wire onnect both shields to g (Leave inner shield open.)
Applicable capacity A B C - C"ffe:\‘ derating necessary in +50 to | STl Tl STl TToTe) Hohner SMRS64 or equivalent part Single shielded wire Connect shield to [CM]. Ground
ACAUTIO N FRN0025 to 0090LM3S-200 +55°C range. Table 2-6 Wire coating removal size [ HEIDENHAIN ERN1387 or equivalent part Single shielded wire Connect shield to [CM]. Ground
FRNO009 to 0045LM3S-400 10 0 1 L
. FRNO011LM3S-700 100 Fig. 2-1 Installation direction  Fig. 2-2 External cooling installation :Wgaz - l‘_l‘ 227 T inal F tion D inti
Installation method et ] Push-in terminal 2. erminal Function Description
* Do not hold the front cover when transporting the product. FRNO060 to 0112LM3S-400 50 100 Screw terminal | Push-in terminal | = I 2.2.71 Main Circuit Terminals
Failure to observe this could result in injury if the product is dropped. Push-in terminal DOD! — Table 2-10 Description of main circuit terminal functions
* Take measures to prevent foreign material such as lint, wastepaper, wood shavings, dust, or metal scraps getting into the inverter, or adhering to the cooling fan. C: Space in front of inverter unit 6 mm | 8 mm r < ————
. Us.e the specified screws for changing_the. mounting ba.se. If connecting a USB device, ensure sufficient space for the cable. . | BE! _C\a§swf Terminal symbol Terminal name Detailed specifications
Failure to observe this could result in fire or an accident. = Installation with external coolin ication
f N . N g I
* Do not install or run inverters with damaged external or internal parts. i | Connect a three-phase power supply. (three-phase models only)
Failure to observe this could result in fire, an accident, or injury. The external cooling installation reduces the generated heat inside the panel by dissipating approximately 70% of the total heat generated (total heat loss) by mounting the Table 2-7 Screw specifications b ' L mes [L1/R], [L2/8], [L3/T] Main power supply input C rE—— Sols 1o IL1/R] and L3
Wiri cooling fins protruding outside the equipment or cabinet. | Size | Tightening torque | onnect single-phase models to [L1/R] and [L3/T].
ring Installation with external cooling is possible with the addition of an external cooling attachment (option). | M2 | 0210022 Nm | ST [U], [V], [W] Inverter output Terminals to connect three-phase motors.
* The inverter, motor and wiring generate electric noise, which may cause nearby sensors and devices to malfunction. Employ noise countermeasures to prevent (Refer to the User's Manual (24A7-E-01790) for details on external cooling attachments (option).) = = o e 24301m [P(+)], [P1] For DC reactor connection Connect a DC reactor (DCR) (option).
malfunction. Take measures to prevent foreign material such as lint, wastepaper, wood shavings, dust, or metal scraps getting into the inverter, or adhering to the cooling fan. SR, Used for connection to direct current intermediate circuits of other inverters and PWM
Failure to observe this could result in an accident. ;‘p mdk'fess{o Shmm (P, NG For direct current bus connection converters
. .. . o . . Screw driver tip shape . 3
Operation 2.2.3 Removal and attachment of the front cover/ terminal cover and wiring guide Fig. 2-6 Push-in terminal arrangement crew ditver (p shape Main - - — -
P Carry out wiring work in the following order (The descriptions assume that the inverter has already been installed). The common specifications for push-in and screw control circuit terminals are as follows. circuit [P(+)], [DB] For braking resistor connection I(é:zl)’\ect the braking resistor (aption) [P(+)] and [DB] terminals. (Wiring distance: 5 m or
* The cooling fans and braking resistors become very hot. Do not touch. . P i .
Failure to observe this could result in burns. n qusen 1he»1}erm|nz_al cover screws, and remove by pulling it toward you. Table 2-8 Recommended wire sizes, rod terminal types, and screw driver [&G] For inverter chassis (case) grounding Grounding terminal for inverter chassis (case) and motor
* Mechanical holding is not possible with the inverter brake function. 2)  Slide the wiring guide upward to remove. — - — - - —— - - —
Failure to observe this could result in injury. 3)  After routing the wires, attach the wiring guide and the terminal cover reversing the steps above. Terminal Permissible wire Recommended Wire size Type Screw driver If wishing to retain the integrated alarm signal issued if the protective function is triggered
® The digital input terminals are equipped with a function used to start and stop operation or change the speed command with the "FWD" operation command or * Screw tightening torque: 0.88 to 1.32 N-m name mmfl(ZAeWG) mwr:f(iﬁG) mm? (AWG) With insulating collar (shape of tip) [RO], [TO] Control power auxiliary input ?gi?;:;‘i’;:gzgz:gim:‘ar?gﬁ;sugvsz':UCUtIOﬁ’ or to constantly display the keypad
"BX" free-run command and so on. Depending on the digital input terminal status, operation may start suddenly, or the speed may change significantly simply by (F%NOO’?SLME}S-Z FRNOO39LM3SApor abovg)p Y-
changing the function code settings. Make changes to function code settings after sufficiently ensuring safety. Control circuit 0.25 (24) Al0.25-8 YE Min -
* With digital input, functions ("SS1, SS2, SS4", "LE", etc.) used to change the operation procedure for run commands or command procedure for speed terminal 0.25to 0.5 (24 to 20) 0.34 (22) Al0.34-8 TQ (0.5 mm u254 mm)
commands can be assigned. Depending on the conditions, changes to these signals may result in operation being started suddenly or the speed changing (Screw) 0.5 (20) Al 0.5-8 WH : x e
suddenly. - -
0.25to 1.5 (26 to 16) 0.25(24) Al 0.25-8 YE
Failure to observe this could result in an accident or injury. CO?"Ol_CiﬂIIUi‘ 0.25 1007524 10 18) 0.34(22) Al 0.34-8 TQ Minus
. erminal .25 t0 0. o
Disposal (Spring) 0.5 (20) Al 0.5-8 WH (0.5 mm x 3.0 mm)
* If disposing of FRENIC-Lift, handle as industrial waste. 0.75(18) Al 0.75-8 GY
Failure to observe this could result in injury. Screw Wiring guide *1: Recommended rod terminal: Phoenix Contact

*2: Use Phoenix Contact CRIMPFOX 6 crimping pliers.

(Note1) Depending on the wire type, coil diameter, and number of wires, the inverter terminal cover may rise up. If this happens, it will be necessary to change the wire type
or coil diameter, etc.

Fig. 2-3 Front cover and wiring guide removal (FRNOO15LM3S-4G)

(Note2) Using other than the recommended ferrules may prevent the ferrule from being removed from the terminal block or may damage the terminal block.
Unusable terminals: Ferrule terminals with differrent length sleeves, two-way TWIN ferrule terminals, bar crimp terminals



2.2.7.2 Control Circuit Terminals

A description of control circuit terminal functions is shown in Table 2-11. The control circuit terminal connection method differs based on function code settings to suit the
purpose for which the inverter is used.
Wire appropriately to minimize the effect of noise from main circuit wiring.

Table 2-11 Description of control circuit terminal functions

<
8
§ Terminal
= Terminal name Function description
2 symbol
®©
o
[12] Analog setting (1) Frequency is set up according to the external analog voltage input command value.
voltage input +0'to +10 VDC/0 to + 100(%) (normal operation)
+ 10 to £0 VDC/0 to £100(%) (inverse operation)
E (2) Settings other than the speed setting can be used by assigning them to the torque current command value and torque bias
-g command with analog input.
% (3) Hardware specifications
2 *  Input impedance: 22 (kQ)
* _Up to +15 VDC can be input. However, input exceeding +10 VDC will be recognized as +10 VDC.
[11] Analog common | This is the common terminal for analog input signals (terminal [12]).
This terminal is insulated from terminals [CM] and [CMY].
[X1] (1) Various signals (coast to a stop command, external alarm, multi-speed selection, etc.) set up by function codes E01 to E07,
[X2] E98, E99 can be set. Refer to the User's Manual (24A7-E-01790) for details.
[X3] Digital input (2) The input mode and SINK/SOURCE can be switched using SW1.
[X4] 1 37 7 P (3) The operating mode between each digital input terminal and terminal [CM] can be switched to "ON when shorted (active ON)"
[X5] or "OFF when shorted (active OFF)".
[x6]
[X7] Maximum wire length: 20 m
[FWD] Forward rotation Refer to the User's Manual (24A7-E-01790) for details on function code settings.
run/stop
command input | Refer to the User's Manual (24A7-E-01790) for digital input circuit specifications.
[REV] Reverse rotation
run/stop

command input
[EN1] Enable input

(1) When terminals [EN1]-[PLC] or terminals [EN2]-[PLC] are OFF, the inverter output transistors stop switching (safe torque off:

Be sure to operate terminals [EN1] and [EN2] simultaneously; otherwise an £{ f alarm is issued and inverter operation is
disabled.
(2) The input mode for terminals [EN1] and [EN2] is fixed to SOURCE. The mode cannot be changed to SINK.

Chapter 3 OPERATION USING THE KEYPAD

TP-M3 (option) is required for operation from the keypad
Refer to the User's Manual for details.

3.1 Blind Cover and Name of Each Part
Mounted the blind cover in factory shipping condition is only types for destination “Global”.

Charge lamp A

USB (Mini-B)
* Located on inverter unit side.

Charge lamp A

Blind cover \

Charge lamp B

Blind cover area

A A

FRNOO060 to 0112 LM3S-4G

Fig. 3-1 Blind cover and name of each part

Table 3-1 Overview of blind cover and USB names and functions

Item Display and keys Function overview

This lamp lights up while the control circuit is running.

FRNO0025 to 0090LM3S-20: Use as the indication for internal voltage.

FRNO009 to 0045LM3S-40

FRNO0011LM3S-700

FRNO0060 to 0112LM3S-400: Use with front cover charge lamp B for cheking internal voltage.

Charge lamp A CHARGE o

common

The terminal is insulated from terminals [11], [CMY].

2.2.7.3 Short circuit wiring procedure for EN terminals (In case not use EN terminals)
@ (or @)

YR YED 92 X2 PO X5 )8 XTAREYAS

6000000OOOONO0

:Er EN terminals

—————|

Enlarged view about EN terminals

Short circuit harness
(Only types for destination “India” Included)

Control termnalsi
Fig.2-9 EN terminals and short circuit harness

1) Wiring terminal D of short circuit harness to EN2 terminal .
3About terminal D and @ of short circuit hamess, there are no difference.
2) Wiring terminal @ of short circuit harness to PLC terminal.
3) Wiring terminal @) of short circuit harness to EN1 terminal .
When wiring to EN1 terminal,direction of terminal @) should be follow to arrow view diagram of Fig.2-10.
3 Pay attention to avoid after wiring the wire biting with covers or other parts .
»%Diswiring the opposite procedure to that in Fig. 2-10.

EN1 terminal

3 ®

|$ Arrow view diagram of A

Fig.2-10 Wiring short circuit harness

§ (3) Short across [EN1], [EN2], and [PLC] if not using this function. This lamp lights up while power is being supplied from the terminal block (main circuit terminals and auxiliary power
% Refer to the User's Manual (24A7-E-01790) for the terminal [EN1] and [ENZ2] circuit specifications. Charge lamp B terminals).
=) [PLC] Programmable | (1) Connect the output signal power supply for the programmable controller. CHARGE (FRNOO060 to 0112LM3S-400 only)
a logic controller (Rated voltage +24 VDC (power supply voltage fluctuation range: +20.4 to +27 VDC), maximum 100 mA)
signal power (2) The terminal can also be used as the power supply for loads connected to transistor outputs. Refer to the "Transistor output”
supply section for details. The inverter and PC can be connected with a USB cable.
[CM] Digital common | This is a common terminal for digital input signals. The connector shape at the inverter side is a miniB type.
The terminal is insulated from terminals [11], [CMY]. USB port Use a USB cable with thickness of 12 mm or less by 8.2 mm or less.
=< [Y1] Transistor (1) Various signals (running signal, frequency reached signal, etc.) set with function codes E20, E21, and E22 can be output.
a [Y2] output 1to 3 Refer to the User's Manual (24A7-E-01790) for details. :@.Zmn
3 [Y3] (2) The operating mode between transistor output terminals [Y1] and [Y3] and terminal CMY can be changed to "ON when signal
k] output (active ON)" or "OFF when signal output (active OFF)".
-2 *_Maximum voltage for pull-up power supply: 48 V, i load current when ON: 50 mA
s [CMY] Transistor This is a common terminal for transistor output signals.
= output common | The terminal is insulated from terminals [CM], [11]. Chapter 4 Function code Chapter 5 ALARM DISPLAY
[Y5A] General- (1) The same signals as those of terminals [Y 1] to [Y3] can be selected and output as multi-purpose relay outputs. o check the function code with only the inverter, To display alarms with only the inverter,
Y5C! Contact ity: 250 VAC 0.3A =0.3,48 VDC 0.5A ' ’
: ! f;:/ose ontac ca;.nac\ v f:osrt a keypad (optional) is required. a keypad (optional) is required.
El output (2) The same signals as those of ‘GTTIHB\S [Y1] to [Y3] can be selected and output. . . " Function codes list can be viewed and downloaded The alarm display listcan be viewed and downloaded
3 (3) It is possible to switch betwegn a "short CII‘CU‘It between terminals [Y5A] and [YSCJ when an ON signal is putput (excitation: by accessing the QR Code below. by accessing the QR Code below.
° active ON)" or an "open circuit between terminals [Y5A] and [Y5C] when an ON signal is output (non-excitation: active OFF)".
§ [30 A] Integrated (1) When the inverter stops with an alarm, an integrated alarm is output at the relay contact (1C). Function code list QR Code Alarm display list QR Code
S [30 B] alarm output Contact capacity: 250 VAC 0.3A cos¢ = 0.3, 48 VDC 0.5A
© [30C] (2) The same signals as those of terminals [Y1] to [Y3] can be selected and output.
(3) Itis possible to switch between a "short circuit between terminals [30A] and [30C] when an ON signal is output (excitation:
active ON)" or an "open circuit between terminals [30A] and [30C] when an ON signal is output (non-excitation: active OFF)".
For keypad | RS-485 By removing the blind cover and attaching the keypad relay adapter [CBAD-CP] (optional), https://www.fujielectric.com/products/drives_inverters/a https://www.fujielectric.com/products/drives_inverter
connection | communication it can be used as RS-485 communication port 1 for the following purposes. c_drives_Iv/product_series/frenic- s/ac_drives_Iv/product_series/frenic-
RJ-45 port 1 (1) This is used as a connector for connecting the keypad. The keypad power is supplied from the inverter via an extension cable liftim3_download_pr1.html liftim3_download_pr2.html
connector for remote operation. If using an extension cable, turn ON the SW2 terminating resistor.
c (2) This is used to connect a computer or programmable controller, etc. by RS-485 communication after disconnecting the
2 keypad. (Refer to the User's Manual (24A7-E-01790) for details on terminating resistance.) Table 4-1 Function codes (excerpt)
_‘L_“, Pins 1, 2, 7, and 8 are assigned as the power supply source for the keypad. When connecting this RJ-45 connector to other
5 devices, do not use these pins. Function code Name Data setting range
E Do not connect the PC LAN ports, Ethernet hubs, or telephone lines to the RJ-45 connector. The inverter and the connected
S device may be damaged. 0: Multi-step speed with S-curve acceleration/deceleration
© Failure to observe this could result in fire. FO1 Speed setting 1: Analog command (revers!b\e cperal!cn not gossible)
UsB USB port This is a USB connector (miniB specification) for connecting to a computer. Function codes can be edited, transferred, and 2: Analog command (reversible operation possible)
connector verified, an inverter test run can be performed, and all states can be monitored using the inverter support loader (FRENIC F03 Max. speed 150.0 to 3600 r/min *1
Loader)*. . .
* _Refer to the User's Manual (24A7-E-01790) for details. F04 Rated speed 150.0 to 3600 r/min *1
[PO] Encoder This is the encoder power supply terminal. 80 to 240 V: (200V series)
power supply « Specification voltage: 5 VDC +10% Fos Rated voltage 160 to 500 V: (400V series)
+ Specification current: Max. 200 mA N -
[cM] Digital This is the encoder power supply common terminal. FO7, etc. Acceleration/deceleration time 0.00t0 99.9 s
Common for inal is i i
sequence 10 The terminal is insulated from terminals [11], [CMY]. F26 Motor sound (Carrier frequency) 2t0 16 kHz
[PA+] A-phase input This is the A-phase input terminal. 0: Vector control with PG (induction motors)
[PA-] The frequency changes based on the motor speed. Fa2 Drive control selection 1: Vector control with PG (synchronous motors)
« Input frequency: Max.50 Hz § C‘;{i‘;ﬁf}gr control (induction motors)
« Differential input signal Vp-p: 0.6 to 1.2 V -
[PB+] B phase input This is the B-phase input terminal. C04, etc. Multi-stage speed setting (zero speed, etc.) 150.0 to 3600 r/min *1
[PB-] The frequency changes based on the motor speed.
« Input frequency: Max.50 Hz
H57, etc. S- i 0 to 50%
+ Differential input signal Vp-p: 0.6 to 1.2 V ete curve seting © °
[PC+] C-phase input This is the C-phase input terminal. 0: ABS: No (12/15 V complementary / open collector)
PO : :
5 [PC] The frequency changes based on the motor speed. 1: ABS: Yes (12/15 V complementary / open collector / Z-phase only)
§ « Input frequency: Max.1 kHz LO1 Encoder (Function selection) 4: S_erial (Endat) + SinCos ... _ECN1313 or equivalent *3
& + Differential input signal Vp-p: 0.6 to 1.2 V g gglc;?Blsi?Tg:é; ?:?ulvalent 3
[PD+] D-phase input This is the D-phase input terminal. .
[PD-] The frequency changes based on the motor speed. L02 Encoder (pulse count) 360 to 60000 pulses/round
« Input frequency: Max.1 kHz L03 Ma . - . 4: Enable (Stop tuning)
gnetic pole position offset (tuning) . N .
+ Differential input signal Vp-p: 0.6 to 1.2 V 5: Enable (Rotation tuning)
[CK+] Encoder Clock output terminal compatible with EnDat2.0, BiSS protocols L04 Magnetic pole position offset (offset value) 0.00 to 360.00 deg.
CK-] communication
[cKkl clock bit 1 absolute position reverse rotation
- - - - - " 0: No reverse rotation, 1: Reverse rotation
{g?]'] E:ri?‘:jrr\ication Communication data input/output terminal compatible with EnDat2.0, BiSS protocols L196 Function code operation selection SW4 When using a Serial encoder (LO1 setting value: 4, 6) or SinCos encoder (LO1 setting value: 5),
data this is used to match the relationship between encoder incremental signals and absolute position
[SD] - Do not connect the shield part of the encoder cable. signals. Refer (o the User's Manual for details.
[Eg?)] A/l?-pl:ase pulse | This terminal outputs the same frequency pulse as A/B-phase input signals. *1: For 4 poles Setting is possible in the 5 to 120 Hz range by converting the inverter output frequency.
[PBO] outpu *  Maximum voltage for pull-up power supply: 27 V, maximum load current when ON: 50 mA , Output method: Open collector, *2: VIf control is used only for test operation, and must not be used for elevator control.
max. output frequency: 50 kHz *3: These selections are only compatible with a pulse count of 2" (1024, 2048, etc.)
[Cm] Digital This is a common terminal for pulse output.

Chapter 6 MAINTENANCE AND INSPECTION
6.1 Product Inquiries and Warranty

6.1.1  Inquiry Request

If necessary to make an inquiry relating to such aspects as product failure or damage, or anything that is in doubt, please notify Fuiji Electric of the following.
1) Inverter type. Refer to Chapter 1 “1.1 Acceptance Inspection (Nameplates and Inverter Type)”.

2) SER No. (serial number of equipment). Refer to Chapter 1 “1.1 Acceptance Inspection (Nameplates and Inverter Type)”.

3)  Any function code data that has been changed from the factory default values (See User's Manual (24A7-E-01790)).

4) ROM version (See User's Manual (24A7-E-01790)).

5) Date of purchase

6) Inquiries (for example, point and extent of breakage, uncertainties, failure phenomena, and other circumstances)

6.1.2 Product Warranty
To all our customers who purchase Fuji Electric products included in this documentation:

Please take the following into consideration when placing your order.

When requesting an estimate and placing your orders for the products included in these materials, please be aware that any items such as specifications which are not
specifically mentioned in the contract, catalog, specifications or other materials will be as mentioned below.

In addition, the products included in these materials are limited in the use they are put to and the place where they can be used, etc., and may require periodic inspection.
Please confirm these points with your sales representative or directly with this company.

Furthermore, regarding purchased products and delivered products, we request that you take adequate consideration of the necessity of rapid receiving inspections and of
product management and maintenance even before receiving your products.

6.1.2.1 Free of Charge Warranty Period and Warranty Scope
(1) Free of charge warranty period
1) The product warranty period is “1 year from the date of purchase” or 24 months from the manufacturing date imprinted on the name place, whichever date is earlier.
2) However, in cases where the use environment, conditions of use, use frequency and times used, etc., have an effect on product life, this warranty period may not
apply.
3) Furthermore, the warranty period for parts restored by Fuiji Electric’s Service Department is “6 months from the date that repairs are completed.”

(2) Warranty scope
1) In the event that breakdown occurs during the product’s warranty period which is the responsibility of Fuiji Electric, Fuji Electric will replace or repair the part of the
product that has broken down free of charge at the place where the product was purchased or where it was delivered. However, if the following cases are applicable,
the terms of this warranty may not apply.
(1) The failure was caused by inappropriate conditions, environment, handling or usage methods, etc., which are not specified in the catalog, instruction manual,
specifications, or other relevant documents.
(2) The failure was caused by some reason other than the purchased or delivered Fuiji Electric product.
(3) The failure was unrelated to a Fuiji Electric product, such as a problem with the design of the customer's equipment or software.
(4) The failure was caused by running a program other than that supplied by Fuji Electric for a programmable Fuji Electric product, or as a result of using such a
program.
(5) The failure was caused by disassembly, modifications, or repairs carried out by a party other than Fuji Electric.
(6) The failure was caused by a failure to properly maintain or replace the consumable parts, etc. specified in the User's Manual.
(7) The failure was caused by a scientific or technical problem that was not foreseen when making practical application of the product at the time it was purchased
or delivered.
(8) The product was not used in the manner in which it was originally intended to be used.
(9) The failure was caused by a reason for which Fuiji Electric holds no responsibility, such as natural or other disaster.
2) Furthermore, the warranty specified herein shall be limited solely to the purchased or delivered product.
3) The upper limit for the warranty scope shall be as specified in item (1) above, and any damages (damage to or loss of machinery or equipment, or lost profits from
the same, etc.) consequent to or resulting from a failure of the purchased or delivered product shall be excluded from coverage by this warranty.
(3) Trouble Diagnosis

As arule, the customer is requested to carry out a preliminary trouble diagnosis. However, at the customer's request, Fuiji Electric or its service network can perform the
trouble diagnosis for a fee. In this case, the customer is asked to assume the burden for charges levied in accordance with Fuji Electric's fee regulations.

6.1.2.2 Exclusion of Liability for Loss of Opportunity, etc.

Regardless of whether a failure occurs during or after the free of charge warranty period, Fuji Electric shall not be liable for any loss of opportunity, loss of profits, or damages
arising from special circumstances, secondary damages, accident compensation to another company, or damages to products other than Fuji Electric's products, whether
foreseen or not, which Fuji Electric is not responsible for causing.

6.1.2.3 Repair period after production stoppage, spare parts supply period (maintenance period)

With regards to models (products) which have gone out of production, Fuiji Electric shall carry out repairs for a period of 7 years following production stoppage, from the
month and year when the production stoppage occurs. In addition, Fuiji Electric shall continue to supply the spare parts required for repairs for a period of 7 years, from the
month and year when the production stoppage occurs. However, if it is estimated that the life cycle of certain electronic and other parts is short and it will be difficult to procure
or produce those parts, there may be cases where it is difficult to provide repairs or supply spare parts even within this 7-year period. For details, please confirm with the Fuji
Electric business office or our service office.

6.1.2.4 Delivery conditions

The product delivered and handed over to the customer shall be the standard product for which no settings have been specified, or adjustments made with an application,
and Fuji Electric accepts no responsibility for any on-site adjustments or test operation.

6.1.2.5 Service description

The price of the purchased or delivered product does not include service costs such as those required for dispatching technicians and so on. Fuiji Electric will be more than
happy to discuss this further upon request.

6.1.2.6 Applicable scope of service
The above content applies to transactions and use within Japan. Please consult your dealer or Fuji Electric regarding transactions or use outside Japan.

Chapter 7 STANDARDS COMPLIANCE

7.1 European Standards Compatibility (c E)

The CE marking on Fuji products indicates that they comply with the essential requirements of the Electromagnetic Compatibility (EMC) Directive issued by the Council of
the European Communitie, the Low Voltage Directive, Machine Directives, and Lift Directive.
Note: Keep the ambient temperature at 50 °C or less to comply with European standards. This does not apply to products with no standard indication.

Table 7-1 Compliance standards

EMC Directive Nt EN12015, EN12016, EN61800-3

Immunity:  Second environment (industrial)

Emission:  Category C2 (Applicable only when an  optional EMC-compliant filter is attached.)
Adjustable speed electrical power drive systems.

Part 5-1: Safety requirements. Electrical, thermal and energy EN61800-5-1

ENISO 13849-1: Cat.3/PL:e

EN 60204-1: Stop Category 0

EN 61800-5-2:  SIL3 (Functional Safety: STO)

EN 81-20 (in extract)

Low Voltage Directive

Machine Directives Mete?

Lift Directive

Note 1: Complies with the EMC Directive by combining it with an external filter dedicated to Fuii.
Category C2: In a domestic environment this product may cause radio interference in which case supplementary mitigation measures may be required.
It has a risk about other equipment malfunction or breakdown by radiated electric field strength out of frequency range that is defined
EN 61800-3: 2004 + A1: 2012 2nd Environment and EN/IEC 61800-3: 2018 2nd Environment.

Note 2: Refer to the User's Manual (24A7-E-01790) for details on Machine Directives.
Note 3: Compatibility with revised EMC Directive and Low Voltage Directive

In the revised EMC Directive ‘§'2014/30/EU) and Low Voltage Directive (2014/35/EU), it is necessary to clenarIY state the name and the address of manufacturers and

importers to enhance traceability. Importers shall be indicated as follows when exporting products from Fuiji Electric to Europe.

Manufacturer Importer in Europe
Fuiji Electric Co., Ltd. Fuiji Electric Europe GmbH
5520, Minami Tamagaki-cho, Suzuka-city, Mie 513-8633, Japan Goethering 58, 63067 Offenbach am Main, Germany

<Precaution when exporting to Europe>
« Not all Fuji Electric products in Europe are necessarily imported by the above importer. If any Fuji Electric products are exported to Europe via another importer,
please ensure that the importer is clearly stated by the customer.

7.2 Compliance with UL Standards and Canadian Standards (cUL Certification)*Types for destination “India” are not applicable.

7.21 General Comments

UL Standards (Underwriters Laboratories Inc. standards) are North American safety standards used to prevent fire and other such accidents, and offer protection to users,
service technicians, and the general public.

cUL indicates that products which comply with CSA standards are certified by UL. cUL certified products are as effective as those certified as complying with CSA standards.
7.2.2 UL Standards and Canadian Standards (cUL Certification) Compatibility

Compatibility with UL Standards (UL61800-5-1) and Canadian Standards (cUL certification: C22.2 No.274-17, B44.1:ANSI/ASME A17.5) is ensured by installing
inverters with UL / cUL marking in accordance with the following.

UL Standards and Canadian (cUL Certif ion) C

AWARNING

High available fault current — damage warning:

The opening of the branch-circuit protective device may be an indication that a fault current has been interrupted. To reduce the risk of fire or electric shock, current-
carrying parts and other components of the controller should be examined and replaced if damaged. If burnout of the current element of an overload relay occurs, the
complete overload relay must be replaced.

ACAUTION

9. Install UL certified protection devices between the power supply and the inverter, referring to the table below.
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Note) Control circuit terminal tightening torque: 1.8 Ib-in (0.21 N-m), recommended wire size: AWG20 (0.5 mm?)
*1 No terminal end treatment is required for connection.
*2 Use 75 °C (167 F) Cu wire only.
*3 The wire size of UL Open Type and Enclosed Type are common. Please contact us if UL Open Type exclusive wire is necessary.

*4  If using semiconductor fuses, refer to the User's Manual

“APPENDIX G"and the additional material “INR-SI147-25870".

1. Solid state motor overload protection (motor protection by electronic thermal overload relay) is provided in each model.
Use function codes F10 to F12 to set the protection level, refer to the description below.

F10 Electronic thermal overload protection for motor 1 — 20
Select motor characteristics) =
1: Enable (for general-purpose motors with self-cooling fan) E
2: Enable (for inverter-driven motors with separately powered cooling fan) e 15
F11 (Overload detection level) - . Changed with F12
0.00 (disable), s 3,
current value of 1 to 135% of inverter rated current = 10
F12 Thermal time constant) 3
0.5 to 75.0 min, Refer to the graph right figure. E
5 B
F12=10
F12=5
0 4 F12=0.5
0 50 100 150 200
(Output current / Detection level current) x 100 (%)

No terminal end treatment is required for connection.
Use Cu wire only.
Use R/C Appliance Wiring Material (AVLV2/8), rated min. 105 “C/600 V for control circuit if the control circuit wiring can touch to the main circuit part.

Short circuit current rating

200 volts class models are suitable for use on a circuit of delivering not more than 100,000 rms symmetrical amperes, 240 volts maximum when protected by
appropriate protection device (refer to the below tables of 9.) having the short circuit current rating (SCCR) not less than 100,000 rms symmetrical amperes, 240
volts maximum.

W N

400 volts class models are suitable for use on a circuit of delivering not more than 100,000 rms symmetrical amperes, 480 volts maximum when protected by
appropriate protection device (refer to the below tables of 9.) having the short circuit current rating (SCCR) not less than 100,000 rms symmetrical amperes, 480
volts maximum.
If the branch circuit devices with less than the short circuit current rating 100,000 A is used, the short circuit current rating will be limited to the short circuit current
rating of the protection deivce.
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.
5. Field wiring connections must be made by a UL Listed and CSA Certified closed-loop terminal connector sized for the wire gauge involved. Connector must be
fixed using the crimp tool specified by the connector manufacturer.
All circuits with terminals [L1/R], [L2/S], [L3/T], [R0], [TO] must have a common disconnect and be connected to the same pole of the disconnect if the terminals are
connected to the power supply.
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Inverter Inverter Inverter
FRNO060LM3S-200 or below FRNO0076LM3S-200 or above Connection diagram of the single phase input type.
FRN0031LM3S-40 or below FRN0039LM3S-400 or above

7. Environmental Requirements

+ Surrounding/ ambient temperature Maximum Surrounding Air Temperature 50 °C
+ Atmosphere For use in pollution degree 2 environments. (for Open-Type models)
8. Storage and Transport Environments
Item Specifications

Storage temperature During transport :
During storage :
510 95% RH *1
The inverter must not be exposed to dust, direct sunlight, corrosive or flammable gases, oil mist, vapor, water drops or vibration. The
atmosphere must contain only a low level of salt. (0.01 mg/cm? or less per year)

86 to 106 kPa (during storage)

70 to 106 kPa (during transportation)

*1 Even if the humidity is within the specified requirements, avoid such places where the inverter will be subjected to sudden changes in temperature that will cause
condensation or freezing.

25 t0 +70 °C (-13 to +158 °F)
25 t0 +65 °C (-13 to +153 °F)

Places not subjected to abrupt temperature changes or condensation
or freezing

Relative humidity
Atmosphere

Atmospheric pressure

7.3 Radio Waves Act (South Korea) *Types for destination “India” are not applicable.
Compliance with the Radio Waves Act (South Korea)

User guidance

This product has undergone a conformity assessment for the purpose of use in work environments, and is intended for use in areas outside the home.
The following product types are applicable to this certification.
Type: FRNAAALM3S-0G

(A is filled with inverter output power and c: is also for what power supply voltage 2,4or 7 is.)

(Products without standard indication [E are not applicable.)

Applicant
Equipment Name
Country of Origin

Date of Manufacture

Manufacturer

: Fuji Electric Korea

nverter

: Described on the nameplate
: Described on the nameplate
: Fuji Electric Co., Ltd.




