DCAZ/SLF
FACTORY AUTOMATION

Frequency Converter
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EFC Series Frequency Converter
Cac Dong San Pham

m 1X AC 230V 0,4-2,2 kW 3X AC 400V 0,4-22 kW

m V/F Control

m Asynchronous Motor

mOverload Capacity : Heavy Load : 150 %, 60's; 200 %, 1 s
Light Load : 120 %, 60 s

mFrequency Range: O ... 400 Hz

mSpeed Range 1:50

mStart Torque: 3 Hz 150 % 1.5 Hz 100 %
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m1XAC 230V 0,4-2,2 kW 3XAC 230V 0,4-11 kW
3X AC 400V 0,4-160 kW
m V/F SVC FOC Control (Speed / Torque)
m Asynchronous, Synchronous Motor
m Overload Capacity : Heavy Load : 150 %, 60 s; 200 %, 1 s
Light Load : 120 %, 60 s
m Frequency Range: 0...400 Hz
m Speed Range 1:200
m Start Torque :0.5Hz 200 %
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EFC Series Frequency Converter
Cac Dong San Pham

VFC3610& 5610

EFC3610& 5610

angsglroutput 04..22kW - 04..2.2kW
1P 200VAC | Mains voltage 200..240V+10% - 200..240V£10%
Supply frequency 50/60 Hz+5 % - 50/60 Hz+5 %
Input ey e e - - ity
powe ™| S| oy 75,30k nomatany 7| P 15750 | ey 5.y Py aasiw) (O
3P 3R0VAC Mains voltage -15% 380V..480 V+10 % -15 % 380 V...480 V+10 % ~10%:200 ;‘,“240 V1o
Supply frequency 50/60 Hz+5 % 50/60 Hz+5%
Output frequency 0..400 Hz 0..400 Hz
OQutput Control technology Vit VIf, SVC V/f V/f, SVCFOC
Motor type Asynchronous motors Pé&?ggﬁgﬁt‘)&%%sng%%rt%rs Asynchronous motors Pég?ﬁgﬁ?nm%ﬁm%%%m
Overload capacity 150 %, 60 5 NH:rErl'::I_—d du:z;:: 1152%2,66%2 Heavy-duty: 150 %, 605 Heavﬂ:::g;_ d1u5t3 %1 gg z/o,zgg ;}b Is Heavy-duty: 150%, 605,200 %, 15
Mains filter - a
built-in DC reactor =110kW - - =30 kW - -
; Frequency resolution 2..12kHz 1..15 kHz (0.4...22 kW); 1...12 kHz (30 kW and above) 1..15 kHz (0.4...22 kW); 1..12 kHz (30 kW and above)
Functions Speed requlation range 1:50 1:50 1:200 1:50 1:200
Start-up torque 3Hz150% 3Hz150% 0.5Hz 200 % 3Hz150% 0.5 Hz 200 %
1.5Hz 100 % 1.5Hz 100 % 1.5 Hz 100 %
PID control 1 1
Control panel type Fixed LED Standard detachable LED and optional detachable LCD Standard detachable LED and optional detachable LCD
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Bién Tan Bosch Rexroth: Khéi Dong, Lai, va Bao Vé Pong Co

Rexroth la Thuong Hiéu Bosch

» Coéng nghé Duc
> Nhap khau va hé trg ky thuat bdi Bosch Viét
Nam

Lgi ich Quy Khach: THUONG HIEU

» An Tam vdi thuong hiéu va dich vu chuyén
nghiép cua Bosch

Man hinh Diéu Khién
» Co chuc nang Sao Luu va Khéi Phuc Théng S6
» Co thé thao roi va gan bén ngoai td dién
» Dung chung cho tat ca cac muc cong suat

Lgi ich Quy Khach: THOI GIAN, CHI PHI

» Tiét kiém thadi gian cho viéc 1ap trinh va thay thé
Bién Tan

» Khéng can gan nut nhan, dén bao, bién tré ¢
ngoai tu dién

> Bién tdn van chay dudc néu man hinh diéu khién
gap su cd
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FC: Frequency Converter

» Bién tan Bosch Rexroth c6 4 dong chinh:
VFC3210, VFC3610, VFC5610, EFC3610,

EFC5610. 2 loai dac biét ColdPlate, Bom thuay
luc

Lgi ich Quy Khach: NHIEU LUA CHON

» C6 nhiéu lya chon phu hop véi nhiéu yéu ciu
khac nhau

> B§ loc nhiéu theo tiéu chudn C3 dugc tich hop
san trong dong EFC va VFC trén 110 kW. Co thé
By Pass

Lgi ich Quy Khach: TIEU CHUAN LOC

» Dap Ung tiéu chuidn vé EMC C3
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ong, Lai, va Bao Vé bong Co

Bién Tan Bosch Rexroth: Khai D

Tan Nhiét Lam Mat Chac Chan e _{\"‘W e

i’ aE— > Doéng EFC5610 c6 chiic ndng an toan dat chuan
SIL3

» Thiét ké dang nhém chac chan, gilp tan nhiét
nhanh, doc theo chiéu dai cta bién tan.

Lgi ich Quy Khach: CHI PHi

> Gan bién tAn sat nhau trong ta dé giam chi phi td

Loi ich Quy Khach: AN TOAN

- » Pht hgp nhiing ting dung can chting chi An toan
: SIL3

ce O.
&
&

- Cac tiéu chuin vé San Pham

> I?ién tan Bosch Rexroth dat tiéu chudn cua Chau
Au va Thé Gidi

Dau Két N6i Day Nhanh

» Cho cac day tin hiéu Ngb vao, ngo ra
» Dattén ré rang

Lgi ich Quy Khach: THOI GIAN

Lgi ich Quy Khach: AN TAM

» Dé dang va nhanh chéng diu néi.
A ~ r 2 O ' ) r
4 Th?y the nha‘mh Ehor‘lg, glam thdj glan d}fng may » C6 nhiéu lua chon pht hgp véi nhiéu yéu cau
» Khong bi nham lan vi quén so do dau day khic hhau
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Bién Tan Bosch Rexroth Khoi Dong, Lai, vé

Card M@ Rong

» Card md rong 10, Card Truyén Théng: Profibus,
Multi Ethernet, Card Encoder...

Lgi ich Quy Khach: TICH HOP, MG RONG

» Tich hgp vao hé théng hién hiiu théng qua
truyén théng
» MG réng cac chic nang bién tan

> Dién ap vao bién tin én dinh

Lgi ich Quy Khach: SU ON DINH

> Hé th6ng Bién Tan va Bong Ca chay 6n dinh
> It bi sy ¢ tir ngudn dién khong Sach
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Bao Vé béng Co

» Day cap néi dai man hinh, dé gan lén ta dién,

man hinh dang LCD, tdm che bui...

Lgi ich Quy Khach: LINH HOAT

» Gan man hinh |én td dé diéu khién bién tan

B& Xa va bién Tré Xa (Thang)

> B0 Xa cé san trong bién tan cho cac muc céng
suat dén 22 kW. Trén mUc 22 kW, can gan bd xa
rdi

> Dién tré thang dang nhém, gon nhé.

Loi ich Quy Khach: DUNG NHANH

» M6t s6 Ung dung c&n Dliing Nhanhh déng co,
c4n gin thém bién Trd Thang.
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EFC Series Frequency Converter

Cac Dong San Pham ;

R912006011

R912005784 R912005783

om. R912007623

R912005787 3m: R912007624
R912006376 R912006375
5m: R912007625
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VFC/EFC 3610/5610
Dai hoat dong cong suat
_VFC3610&5610, EFC3610& 5610 Mechanical Data

Class D
Class A

Class C

Rated motor  Rated continu-
Type power[kW] ous current [A] w o H h D
VFC&EFC Heavy Normal Heavy Normal mm] [mm]  [mm] [mm]  [mm]
duty duty duty duty
0K40-1P2-MxA-xx 0.4 - 24 -
95 66 166 156 167
0K75-1P2-MxA-xx 0.75 - 41 - Q
1P 3
200 VAC
1K50-1P2-MxA-xx 1.5 - 7.3 - 95 66 206 196 170 E-
=)
2K20-1P2-MxA-xx 22 - 101 - 120 80 231 221 175 e
©
0K40-3P4-MxA-xx 04 - 1.3 - 8
95 66 166 156 167 g
0K75-3P4-MxA-xx 0.75 - 23 - 3
R
1K50-3P4-MxA-xx 15 - 4.0 - -4
95 66 206 19 170 c
2K20-3P4-MxA-xx 2 - 56 - 2
Q
3K00-3P4-MxA-xx 3.0 - 7.4 - a.
120 80 231 221 175
3P 4K00-3P4-MxA-xx 4.0 - 9.7 -
380 VAC
5K50-3P4-MxA-xx 5.5 7.5 127 168
130 106 243 228 233
7K50-3P4-MxA-xx 75 11 16.8 243
11K0-3P4-MxA-xx 1 15 | 243 324 0
150 | 125 283 265 233
15K0-3P4-MxA-xx 15 185 324 392
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VFC/EFC 3610/ 5610
Hoat Dong Ché Do Tai Nang

Hai bién tan cong suat toi da 22 kW @it canh nhau dwoc
Heavy Duty mode: 200% trong 1s, 150% trong 60s
Normal Duty mode: 120% trong 60s

IP20 chong nudc tot

Tich hop san bo loc nhiéu filter (EN61800-3 C3),

Brake Chopper up to 22kW, DC Choke > 30kwW

Cac May nghién d4, biing tai chuyén hang...
can moment khéi dong 16m

= Bién tan VFC/EFC chiu dwgrc tai 150% dinh
murc trong 60s
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VFC/EFC 3610/5610
Tinh Nang Bao Vé bong Cao

Dry run protection - Bao Vé Pong Co Chay Khong Tai qua thdi gian sé Alarm
=  Protecting the pump from running without load

=  Frequency converter runs at [E0.09] 'Output frequency high limit’

= ([PID feedback] = [PID reference]) < [E5.05] 'Pump dry protection ratio'

»  Duration > [E5.06] 'Pump dry protection delay"

Leakage protection - Bao Vé Pdong Co bij ro ri 6 duong dng / két dau sé Alarm

- &
» Protecting the pump from running with leakage ; l ‘9\3 :'u |
*= Frequency converter runs at [E0.09] 'Output frequency high limit’ ~— IS « )
= ([PID feedback] + [PID reference]) < [E5.08] 'Pump leakage protection ratio* ! f
» Duration > [E5.09] 'Pump leakage protection delay' ‘ F
e R rexroth

A Bosch Company




VFC/EFC 3610/5610
Cac Tinh Nang HoO Trg Chinh  Key Benefits;

> H6 tro' hoan toan cac tinh ning dic biét (Firmware)

S5 W nhu: May bom nwée, Bom Dau...ludn cip nhat dé mé
rong khach hang str dung, linh vuc 4p dung

> Man hinh roi, d& dang sao chép cap nhat thong sé cho
nhiéu Pong co

» Tich hop tinh nang Bao Vé An Toan STO (Safe Torque
Off) cho May.

» Phan mém IndraWorks, ConverterWorks hé trg mién phi,
dé str dung, cai dat qua cap mini USB

> Open Core Interface hd tro két n6i cac hé thong 10T

> Module mo rong chuan truyén thong Sercos I11 protocol ,
Ethernet, Filedbus
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Open Core Interface

p

EFC 3610/5610 i4.0

Open Core Interface ks
— the connection between PLC- and IT- automation SREETY

= - B ON
il | ;o e e . :

T i i o -
(v = =5 N, - e o ~

T g =
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BOARD

MULPI-HERNET Ser‘cos

the automation bus
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Open Core Interface o —
Két N6i EFC v&i Mang Wifi va cac Thiét Bi Thong Minh sk

*% Node-RED Dashbosrd X

€ 0O & 1921680501 ) 9% X

Freque
Actual output fre
Motor rated current [A] ¥ Actual output frequ
rated freque

Motor rated speed [1/min]

((l Motor rated slip frequ

Status word 0x3502 Output cu: [A) ». set value [1/min]

Control 0x0000 Output current Motor temperature [°C]

Pre-wam level motor overload

Last error type 908
2 [Nm]

EFC3610

0x3110 Output torque [Nm)

ol — =t

Multi-Ethernet Card Embedded system m

que set value [Nm]

Output power kW]

Energy counter [kWh]

EFC5610
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Open Core Interface
KE&t NOi Thu Thap D Liéu Tu Cac Tram TuU Xa

Statlon 01 Server Station

~

- —

T

,________—

Statlon 03

Router 3G/4G-F3425
DOAZISLE - Nauyén B4 Loc | 2021 — . i e e \\VPN client 03 , rexroth
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VFC/EFC 3610/5610
Extension Moduls

Option module
R912006052 FEAE02.1-EA-NNNN
R912006053 FEAE02.1-VA-NNNN

=2l | Skl
£ *ﬂgm Sercos BoaRD ek,

VFC3210 khong lap thém card mé rong
Higher performance and productivity

10 extension card

R912006050 FEAEO04.1-I01-NNNN
Relay card

R912006051 FEAE04.1-I02-NNNN
10 Plus extension card
R912007257 FEAE04.1-I03-NNNN

« Diéu khién thdng minh tiét kiém nang lugng dén 80%
Less automation components

« Ké&t ndi don gian, Ung dung linh hoat véi nhiéu Card hé trg (Sercos,
EtherCat (CoE), Modbus TCP, ProfiNET, Ethernet/IP, Profibus,
CANopen)

 Tich hgp tinh nang Bao Vé An Toan STO - Safe torque off
Giam thoi gian lap dat

« i4.0 Ready: c6 san thu vién ho trg két néi véi cac hé théng 10T
Characteristics 1 g

TTL/HTL encoder card (ABZ) = Control: V/F, SVC

R912006414 FEAEO4.1-EN1-NNNN & = Broad portfolio: 0,4 — 160 kW
>

Resolver card
R912006415 FEAE04.1-EN2-NNNN

Profibus card

R912006132 FEAE03.1-PB-NNNN
CANopen card

R912006133 FEAE03.1-CO-NNNN

Multi-Ethernet card
R912006134 FEAE03.1-ET-NNNN
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VFC/EFC 3610/5610
Extension Moduls - |/O Extension Card

EX1 | EX2 | EX3 | EX4 | ESC To extend the |/O termin‘als on VI?_C & FTFC frequency o
EAl | GND | EAO |EDOaIEDOD conver'ter, an I/O extension card is alva|lable. The 'maX|m|zed
I/O points of frequency converter with |/O extension card
could be: 9DI, 3Al, 2A0, 20C, 2 relay output

Terminal Function Description
EX1...EX4 4drf'9't"f9”°t'°" 24VDC, 8 mA/12 VDC, 4 mA
igital inputs
EAI1 Analog input -10...10 V/0(2)...10 V/0(4)...20 mA
EAO1 Analog output 0(2)...10V/0(4)...20 mA
EDO1 R e 30 VDC, 50 mA
output
ETa, ETh, ETc Relay 250 VAC, 3A/30VDC, 3A
Temp.
Card DI DO Al AO Relay Sensor )
10 | [ ] - ETa | ETb | ETc 10 extension card
Rel - - - - 4 -
— R912006050 FEAE04.1-101-NNNN

10 Plus extension card

R912007257 FEAEO04.1-103-NNNN
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VFC 3610/ VFC 5610

Extension Moduls - PROFIBUS DP adapter

| | Rexroth VEC 3610

| N e LB "

B
e | .
N o

e B (& 90O
- Rus PWD REY

g [—

PROFIBUS DP adapter CANopen adapter
R912006132 R912006133

DCAZ/SLF - Nguyén Ba Léc | 2021

PROFIBUS DP adapter

» Simple connection

» Wide installation base, Good compatibility
» Maximum 127 stations

CANopen adapter

» Short response time

» High communication quantity and performance.
Reduced EMC problem and cable cost
» Built-in terminated resistor

Profibus card xFC3610/5610
R912006132 FEAE03.1-PB-NNNN

CANopen card
R912006133 FEAE03.1-CO-NNNN
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EFC 3610/ EFC 5610
Extension Moduls

PROFINET IO

Ethernet IP

SERCOS Il

EtherCAT

Multi-Ethernet card

Modbus TCP

SHOEROS 0P ard 8 Homen ot Multi-Ethernet card
R912006132 R912006133 R912006134 FEAEO3.1'ET'NNNN
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EFC 3610/ EFC 5610
Multi-Ethernet

» Open standards: a success factor for industry 4.0
= |Less wiring effort

= Connected Automation enables a faster, more flexible production
process, a more efficient use of material, a reduction of complexity and
more uptime

= One Card for most common protocols

?EI“COS EtherCAT.
e automation bus (CoE)

— *ﬂadbus s

Ethen\'et/IP
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EFC 5610
Extension Moduls - Resolver Card

Terminals Description

R912006415

Terminals Mapping

DCAZ/SLF - Nguyén Ba Léc | 2021

——— COS+
Cos-
SIN+
SIN-

REF-

REF+

Pin number Terminal Signal function
Pin 1 REF+ Resolver excitation +
Pin6 REF- Resolver excitation -
Pin 4 SIN+ Resolver feedback SIN+
Pin 8 SIN- Resolver feedback SIN-
Pin 5 COS+ Resolver feedback COS+
Pin9 COs- Resolver feedback COS-
Wiring Motor Shieded st s Converter
PSRRI ORI
bt | oo
shield PE ' %‘\ ‘ p Shield PE

Resciver

© Bosch Rexroth AG 2019. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
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EFC 5610
Extension Moduls - ABzZ Incremental encoder card

R912006414

Terminal diagram

A+ A- B+ B-

Terminal Description

PE E5V | ECOM | E12V

OA

OB

(074

Interface Terminal Signal function Description ECOM Signal requirements
E5V Encoder power supply 5V Maximum output current: 200 mA
Refer to ECOM
E12V Encoder power supply12V Maximum output current: 150 mA
ECOM Common port of encoder power supply GND Isolation
A+ Encoder output signal A+
A- Encoder output signal A-
_E|t1cc;:der 5 Encod Ut sianal B Input voltage: 5--:24 V
interface + ncoder output signal B+ i i .
g Refer to ECOM Maximum input ;::(L:_llse frequency: 300
B- Encoder output signal B- z
Z+ Encoder output signal Z+
Z Encoder output signal Z-
PE Shielding terminal Ground radlato_r te_rmlnal connected
inside
OA Pulse output A Output pulse voltage
1 24V
OB Pulse output B Refer to GND Maximum output current: 50 mA
0z Pulse output Z
Pulse output 24V External power supply(non-24V FC
interface IN24V External power supply terminal power supply) input to OA,
OB &0Z
GND Common port of output pulse Isolate from ECOM
PE Shielding terminal Ground radiator terminal connected

inside

DCAZ/SLF - Nguyén Ba Léc | 2021

GND

IN24V

PE
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VFC EFC 3610/ 5610
Multiprotocol / 10 extensions

Multi Relay Card @

\/
£

A 4

PR B R

R912006051

A
kS
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The Multi Relay Card offers 4 programmable relay
outputs, that can be especially useful in pump and
fan control, drive status monitoring or water supply

applications.

» By combining the Multi Relay Card and the I/O
Extension Card it is possible to take advantage of up
to 6 relays at the same time and save extra wiring
cost and installing space

Terminal

Signal requirement

Description

R1a, R1c, R1b

R2a, R2c, R2b

R3a, R3c, R3b

R4a, R4c, R4b

Rated capacity:
250 VAC, 3 A
30VDC, 3 A

R1b, R2b, R3b, R4b are relay
outputs shared connections

Il as in the event of applications for industrial property rights.
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VFC/EFC 3610/5610
Piéu Khién Nhiéu BDéng Ca Bom Nudc

Lo (D)

Relay 4

A
v s s
L1,L2L3 i = s — i
Relay 3 1

XFC x610 %4@
Ché Po 1 Bom Chinh - Direct Start without Shift:
ol = =2 = () > Bién thn didu khién bom M1,
' cac bom M2 M3 M4 dwoe cap dién lwéi
uputrea> 7101 > Khi Bién tan ¢ tan sb output > F1.01 (VD:25Hz) trong

Duration = [F1.DT]h

Motor M1 running -« | Motor M2 running khOé.Ilg th(‘)'i gian > F1.07 (VD: 55)

£ Cpn el = Bién tan xuat output Relay2, mé Bom M2
_ » Khi Bién tan c0 tan so output < F1.02 (VD:22Hz) trong
Output_freq>[F1.Clai Output_freqd[FTUB] Output_freqb-[F‘I.DS] , .. .
Duration > [F1.07] Duration > [F1.08] Duration > [F1.07] khoang thO'l glan > F108 (VD 105)
Ouputireq <7104 =» Bién tan tat OUtpUt Relay2, tat Bom M2
v uration > [F1.
Motor M4 running Motor M3 running

Twong tu voi Bom M3, F1.03 (VD:35Hz), mé Bom M3
va Bom M4, F1.05 (VD:45Hz), m¢é Bom M4

in the event of applications for industrial property rights. rex r )t l
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VFC/EFC 3610/5610 see | et
éU Khién Nhleu 'Dong CO’ BO’m NU’é’C Scenario1 | M1 ->M?2 M1 M1->M3->M4

Scenario2 |M1->M2->M3 M1->M2 M1->M2->M4
-1 M4
v | >F1.01 Scenario3 |M1->M2->M3->M4 |M1->M2->M3 |M1->M2->M3
2L, - 3 T
777 213 — @
Relay 3 '
XFC x8610 ﬁ | M2 X ~ A .a - - -
S I T . Che D¢ Luan phién bom chinh 1 - Soft Start without Shift:
= u > Bién tan dieu khién luan phién 04 bom
uv.w r— Xe 1A Ay Ko . X re
SR EA— (moi lan két noi trye tiép voi 1 bom)
» Cac bom con lai dwoc cap dién lwéi, van hanh nhw Che do
R Lo | e | wew | wew ] 1 Bom Chinh, thiéu &p suat s¢ mé thém cac bom nay
s [ [ /] » Khi Bién tan dang di€u khién Bom M1, néu thiéu ap Iuc nudc
/ / . =» Bién tan ngat Bom M1,
st — =» chuyén sang di¢u khién Bom M2 truc ti€ép bang bién tan
Ry 1 — N =>» Bom 1 dugc md chay tiép sau khi Bom M2 da chay sau
Relay 3 l__l khOéng th(‘)’i gian Fl.og
o » Sau 1 khoang thoi gian, néu da du ap nudc = tat Bom 1 (khoi
= dién ludi) =» Bom 2 ti€p tuc van hanh véi Bién tan
I()cl;/zi/cshl_;exll\‘ogﬂljyf:w EélchleMo;hlts reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights. rex roth
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VFC/EFC 3610/5610
Piéu Khién Nhiéu Dong Co Bom Nudc

.+ 1 M4
; <F1l.12
Relay 4 . _.-r‘
775 L1,.L2.L3 — @ ’
Relay 3 '
xFC x610

gﬂ: @
e | N RSRS———

1«
Multi Relay Card @

-d><

Ché P Luan phién bom chinh 2 - Direct Start with Shift:
> Bién tan diéu khién luan phién 04 bom

A

Output freg < [F1.02]
Duration > [F1.08]

Uv.W _;'f | M1 Re A 4 Ko o X oo
Ll —— (moi 1an két noi truc tiép véi 1 bom)
ovoutrens 101 » Cac bom con lai dwoc cap dién lwoi, van hanh nhw Ché d9
it s | e [TV, 1 Bom Chinh, thieu ap suat sé mé thém cac bom nay

> Khi Bién tan dang diéu khién Bom M1 va c0 tan so

Qutput freq = [F1.05]
Duration = [F1.07]

Qutput freq < [F1.08]
Duration = [F1.08]

Qutput freq > [F1.03]
Duration = [F1.07]

(VD: 5s), c4c bom khac dang tat
=» Bién tan ngat Bom M1,

Qutput freq < [F1.04]
v Duration > [F1.08]

Motor M4 running

Motor M3 running

DCAZ/SLF - Nguyén Ba Léc | 2021
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output < F1.12 (VD:10Hz) trong khoang thoi gian > F1.13

x4c dinh Bom san sang két ndi tiép theo (vi du M2)
chuyén sang diéu khién Bom M2 truc ti€p bang bién tan
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VFC/EFC 3610/5610 wf? .
Cach DownLoad Firmware cho FC %

f f I f
Register ratio Luwa chon chirc ning cho Bg Drive B L” L” L”
Encoder 1 Ch(.)n ASF management

Rl 2. Chon Firmware can nap = Bam “Download”
3. Sau khi download xong Firmware = bam Certify dé dén
i Certified chuyén tir P6é sang Xanh

D

Floating roll

Pull roll
Trim wind-up roll

PID feedback sources

""""""""""""""""" (‘25F (appication Speciic Firmmare) I e

Control Section

Frmware Verson FWAEFCOT"NNN-03T0S. 10NN

ASF interface verson avaable 100

ASF Status

ASF Name No ASF avalable

ASF Label

Register ratio ik
ASF Fle —
Encoder AT epcason Spnce
Cortro Secton.
Fimmware Verson [FWA-EFCO1"NNN-D3T0S 10NN
ASF rtedisce verson avalatie 100
Pull roll X i ASF Status
Trim wind-up roll ASF Nome WaterSuooy © va
ASF Label FWSKFO01"c0101TO2NN © Compattie
@ Cetfed 00 Days 20hours O3meustes
coiler calculating * tension given - A5 S Pk © Amng
"""""""""""" Centfy ASF
con — CytroPac
Cotfy
Dowriosd ASF
ASF Fle
0% | Downiosd |
DCAZ/SLF - Nguyén Ba Léoc | 2021 rex roth
© Bosch Rexroth AG 2019. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.

A Bosch Company




EFC 3610/ EFC 5610 SAFETY
EFC with Safe Torque Off CAT. 4 SIL3 ON

BOARD
: Safety Relay Safety Contactor

\A A/ \A A/

: = Compatible to IndraDrive
Safety Rela

= |ess components, less wring effort
= Highest safety category

—\ STO

rpm

‘ ‘ | Safety Contactor
time

78  DCAZSLF- Nguyn Ba Lac | 2021 rex roth
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EFC 3610/ EFC 5610
EFC with Safe Torque Off

Safe Torque Off (STO)
Stop category 0 in accordance with

v ICE 60204-1: Viax
Safe drive torque cut off

Safe Stop 1 (SS51)

Stop category 1 in accordance with

& ICE 60204-1:
Safely monitored stop, control or drive

controlled with safe drive torque cut off

Safe Stop 2, Safe Operating Stop (552, SOS)

s Stop category 2 in accordance with
d 777 |CE 60204-1:
Safely monitored stop with safely monitored

! standstill at controlled torque

Safely Limited Speed (SLS)
Vi If enable signal is given, a safely limited
\ speed is monitored in special operating
mode

Safe Direction (SDI)

A safe direction (clockwise,
counterclockwise) is also monitored in
addition to safe motion

DCAZ/SLF - Nguyén Ba Léoc | 2021
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Safe Maximum Speed (SMS)
The maximum speed is safely monitored
irrespective of the mode of operation

Safe Braking and Holding System (SBS)
The safe braking and holding system
controls and monitors two independent
brakes

Safe Door Locking (SDL)

When all the drives in one protection zone
are in safe status, the safety door lock is
released

Safely Limited Increment (SLI)

If enable signal is given, a safely limited
increment is monitored in special operating
mode

Safely Monitored Deceleration (SMD)
Safely monitored deceleration ramp when
stopping with predetermining
characteristics

rexroth
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VFC EFC Series Frequency Converter
Application Fields

/7 Machine
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VFC/EFC 3610/5610
Application Fields

*Pumps / Compressors «  Wood machines « Paper machines « Tool machines
*HVAC Food industry « Textile machines + Plastic production
-Packaging machines « Transport systems » Process technology

Integrated function examples: » Torque boost Application specific firmware
« Simple PLC (16 steps) « Auto adjusting PWM examples:

« Energy counter - V/f separation mode  Hydraulic pump control

- Detection of dry running pump » DC braking * Pump cascading

 Start with speed capture * 2 parameter Sets « Tension control

» Fan Service reminder » Power loss ride through Load sharing

» Overexciting braking
* PID control

DCAZ/SLF - Nguyén Ba Léc | 2021 rex roth
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VFC EFC Series Frequency Converter
HVAC - Fans, pumps, air conditioning

Energy savings calculator

» Keeps track of the achieved energy savings.

Life time reminder

» Reduces downtime by helping to organize the maintenance
schedule.

Speed tracing

» For smooth catching and restarting of a running fan.
Dry pump protection

» Automatically detects a dry running pump to protect the
equipment.

Pump cascading

» Use Application Specific Firmware and relay card,

4 maximum pumps could be circularly controlled by
frequency converter.
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VFC EFC Series Frequency Converter
Textile and Dyeing — Heat setting stenter, twister, air-flow spinning

DCAZ/SLF - Nguyén Ba Léoc | 2021 rex roth
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Smart cooling concept

» Double duct design isolates heat sink and semiconductor
to prevent semiconductor from pollution.

» No cooling fan up to 1.5 kW and detachable cooling fan
above 1.5 kW for cotton fiber easy clean.

Import PCBA coating

» Coating materials is made in Germany, enhanced
anticorrosion in high temperature and humidity.

Low voltage ride-through

» Derating output when voltage reduced on power grid.

DC generatrix

» DC generatrix operation to reduce the technical

influence from instable power supply, and save energy
through load sharing.

A Bosch Company




VFC EFC Series Frequency Converter
Metal processing machinery — Lathe, grinder, drill, planer, boring

DCAZ/SLF - Nguyén Ba Léoc | 2021
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Compact design

» DIN rail and side by side mounting to save space.
High start torque

» To meet the process demand of high strength metal
cutting, avoid overcurrent and overload during low
speed operation .

Quick and dynamic response

» Accurate speed control for highly smoothness and
quality especially for concavo-convex workpiece surface.
Over excitation braking

» Can help to reduce braking times up to 50 %, without
an external break resistor.

Safety Torque off(STO)

» Frequency converter false tripping prevent for operation
and maintenance safety.

rexroth
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VFC EFC Series Frequency Converter

Food and packaging — Conveyor, blow molding, blender, cutter, labeling

Quick connectors and DIN rail mounting (up to 7.5 kW)
» Quick and easy installation and maintenance.

Counter function

» Built-in Counter to realize the classification and packing
of food & drink industry.

Removable control panel

» Parameter copy function for efficient commissioning of
multiple drives.

» Remote panel support for convenient and safe
monitoring and operation.

Integrated sequence control (16 steps)

» Multi-stage speed control without an additional PLC.

LN
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VFC EFC Series Frequency Converter
Rubber and plastic machinery — Scroll extruder, pelletizer, bagging
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Compact design

» DIN rail mounting (up to 7.5 kW) and side by side
mounting (up to 22 kW), to save cabinet space.

High start torque, 200 % at 0.5 Hz

» To ensure the extruder can start up and operate during
the uneven heating temperature environment.

High control accuracy, fast dynamic response

» Precise control is to ensure the material thickness evenly,
in order to save cost and ensure the quality of products.
Torque limit and slip compensation

» Especially used for constant output torque. Minimize the
torque fluctuation and improve the extrusion process quality.

in the event of applications for industrial property rights. rex roth
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VFC EFC Series Frequency Converter
Rubber and plastic machinery — Scroll extruder, pelletizer, bagging

1. Induction motor

2. Frequency Converter

3. Hydraulic Pump a %

\
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VFC/EFC 3610/ 5610
Ung Dung: Diéu Khién Ban Thao Tac Di Chuyén Qua Lai Theo Cam Bién

K1 K2

€« - - g [_] Cong Tac K3 cho Phép chay ché dé 2 cam bién
9 9 Bién Tan diéu khién déng co:
= gap cam bién K1 (canh Ién) & dao chiéu quay = Quay nghich
= gap cam bién K2 (canh Ién) =& dao chiéu quay = Quay Thuan
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VFC/EFC 3610/ 5610
Ung Dung: Diéu Khién BDong Co Chay Multi-Speed

fout &
13
! f4
ﬂ 1
. 5
n i
' 6 114
m l
' P\ £13 i
' A :
i
L1
P
! 1
ON ON ON ON ON ON ON ON
X1 >
t
ON ON ON ON
X2 >
t
ON ON
X3 >
t
ON
X4 >
t
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Véi 03 Digital input (K1/K2/K3), Bién tan c6 thé chay
theo 16 muic téc d6 mac dinh trudc, tuy chon quay

thuan (K4) quay nghich (K5)

in the event of applications for industrial property rights.
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VFC/EFC 3610 /5610
Ung Dung: Tu Ddng Khdi Dong

[E0.41]

_ Setting frequency
by Al1 / Al2

Code Name Setting range Default | Min. | Attri. i E
£0.35 |Starting mode 3: Autostart / stopaccord- | - | Stop : :
ing to setting frequency M \
Automatic start / stop frequency i i
£0.41 threshold 0.01...[EC.09] Hz 16.00 | 0.01 | Stop : : >
E0.00 |First frequency setting source 2: All analog input 0 - Stop ! ' ms
3: Al2 analog input | H :
E0.02 |Second frequency setting source  |4: EAI1 analog input 2 - Stop <Stop> : | :
5: EAI2 analog input ' E
E0.01 |First run command source 0: Panel 0 - Stop —| ! —| .
E0.03 |Second run command source ’ 1 - Stop <Run> | : E
ON OFF ON OFF
Converter status I
VFC 3610
~ ~ ~r I 4
_ Set E0.41 ngudng tan so kich hoat
° (.4 A A
_Analog input cao hon E0.41 = Bién tan tv dong chay
° .4 (.4 A A .
_ Analog input thap hon E0.41 =» Bién tan tv déong dung
DCAZ/SLF - Nguy&n Ba Léc | 2021 h
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VFC/EFC 3610/ 5610
Ung Dung: Diéu Khién Dong Co Chay nhu PLC

fou 4 Bién Tan chay ché d6 Simple PLC:
> Co0 16 Budc (Stage) hoat dong

> Tuy chinh dugc Tan S8/ Chiéu Quay/ Téng
thoi gian chay tuong ing voi tiing budc

> Co thé Tam Ding (Pause) khi dang chay

- (toc do giam vé O0H2)
T e Tem i Teed > Khi Run lai sé van hanh tiép ti buéc da
' ' S ding
fout Qutput frequency Taun Stage run_ning_time . - .
t Time Toe: Deceleration time > Khi Run xong 16 Stage sé bao 1 Xung

Tace Acceleration time

(Pulse) output cho cong doan tiép theo
'doul

i 4
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DCAZ/SLF Monthly Meeting — August 2021
Qui Cach Lap Dat Bién Tan trong Tu Dién

d,., (Distance horizontal): Khodng tréng tdi thiéu giita 2 bién tan
dpo. = 0 mm (0K40...22K0); dy., = 10 mm (30KO...160K)

diop (Minimum top distance): Khoang tréng téi thiéu phia trén
diop = 125 mm (OK40...90K0); dyop = 400 mm (110K...160K)

dpot (Minimum bottom distance): Khodng tréng t6i thi€u phia dudi

IS SNNNNNNNY
ANONNNNNNNNNNNNNNNN
dor) | A4 dyot = 125 mm (0K40...90K0); dyp; = 400 mm (110K...160K)
dbot::

AN
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EFC 3610/ EFC 5610

ML Muoitor Blower

Power supply eable

[L1E4] Mains choke (optianalh

KI: External mains contactor

EN, £2: Shickl connection for cubles

Blower conneciion

single-phase or.
three-phase

E1..ES: Equipment grounding condisctor of the conponents

i S —— e, -
1 1
H Area A 4p:q— Area B —p:q— Area C —
I L}
I ] 1 1
1 L (] 1
[ N N 1
L/ Contral cabinet 1 Signal lines ||| Distane to g
Prabes | g Matar pover
i ! Reference cams. 1 eahle g
: I Bus cahles. 1 5 1
d3= 1
i | “IT’ 1
1 100 mm [}
1 | 1 1
i I | !
1 I i
1 Fuse 1 1 1
: dilvers 1 1 :
1 | 1 I 1
I ! 1 1 1
: | 1 1 Frequency :

\ Converter
: — | I | 1
Distribution . 1 1 L}
i ! i I i
) [}
i 1 ]
U Oiber boads | ! Carmection mains Cannection motor 1
' et LOAD | 1 1

of installation | w L
: | - *. — | &7 1
=4 | [}
I F [ | ! !
! | timid ] | I 1
T al " 1 1
1 A " 1
! TralE | ! !
T Mabnswiich 1 1 ‘ | * : I !
H [ T 1 1
! J e : mi 1 [
| 1
1 I : H
] |}
[ 3 1 1
1 LI, LLLY I 1
: Input terminals JConnect o 1 :
g contral cabinet / |‘ er barge surface arca I 1
1
1 Permanent connected 1 :
1 lwmpm-m grounding conduetor 1 1
I ]
! - ! > L 1
1 1 o3 min, 200 mm 1 1
D g o o § P p——
r
! 1
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1P 200...240 VAC

(50 / 80 Hz)
(L1, L2y
L2

Main switch

External brake resistor

3P 380480 VAC

(50 / 60 Hz)
(L1, L2, L3)

L ———=

L——n
lgrleoﬁlobrahe chopper
-Mulll function digital inputs | 1" 1 _ e ————— - -
! External supply F‘NF‘ Internal supply PNP‘ : (-} terminal for 1
! P ; 5KE0 and above : AD1
i ——a) X1 — +¢—@ X1 i
I : || i ' Internal DG choke for | GND ()
. I @ X2 I _r_n'_@ x2 | EFC 5610 30K0 and above : od
1 L ! ! =
: I : X3 — "—‘I : ®) X3 : : ________ Open collector
N I D 1 or pulse output
L e ex | ' DOta@
1 LI I 1 1
a— ®xs | — —@Xs | ' DOlb@— >
PR E vy b . m==== -_T; E
] T—'Ijui) sC —'.—:@ sc !
\ ! |
; ' W24V P @) +24 VE ! Relay output
1 '
1
, ® CoM L1-®CcoM, e
! W : " Communication
: Led | .
_____________________________ !
®DC_IN :
® GND :
L P ——. v
. /_:Ju— 9+10 V: ! STO function (2)
[ |
: @SV | sTOl+®
: < Analog voltage / current input ; : DA : : STO1.
1 1
i Analog voltage / current input L SAR . : ——
' [ 1 :
: —-$GND | " stoz- 24v
1 I 1 1
i 1 +24V @
o Co@ | R
O Power supply @  Signal supply T Shielded cables reguired
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EFC 3610/ EFC 5610
Further features

5 Digital inputs 10’s )
1 Digital output Switch between current analog infoutput |
voltage analog in/output ‘
1 Relay output Motor temperature monitoring
Pulse train input up to 50 kHz
2 Analog inputs Pulse output up to 32 kHz
1 Analog output

Detection motor temperature sensor Complete Protection Functions

(PTC, PT100, PT1000) Phase Lose
SC between phases
Modbus RTU SC to GND protection
Over Current
24V Stand-By Over Voltage
Low Voltage
rexroth
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