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Safety Stop in accordance with EN 954-1
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KEB COMBIVERT F5

1. Supplement „Safety Stop“
1.1 Intended use

The following supplement describes the KEB COMBIVERT with the option „safety stop“. The 
supplement is only valid in connection with the unit specific instruction manual.

1.2 Identification
The variant „safety stop“ can be identified at the 6. digit of the part number.
  xx.F5.xAx-xxxx bis xx.F5.xKx-xxxx

1.3 Functional Description „Safety Stop Category 3“ according to EN 954-1
With the function "safety stop" one of the following conditions must be fulfilled:
• the power supply to the drive must be interrupted (double security).
• no torque at the drive

The KEB COMBIVERT fulfills the condition no torque with a safe disconnection for the phase 
sequence formation necessary driver signals of the power modules (IGBT). No voltage 
disconnection takes place .
This is guaranteed by a two-channel processing holding signal. On of the two channels is 
developed in programmed electronics. The second channel consists of an electro-mechanical 
relay. The function of the relay is cyclically monitored by programmed electronics.

Through the safety no further measure is needed for the KEB COMBIVERT (e.g. feedback 
via relay contact) since an individual error in the control does not lead to the loss of 
the stop function.

This was checked and confirmed in the report No.: 01/YMA128910b of the TÜV north 
CERT GMBH.

1.4 Restrictions
As a result of the design changes of the version "safety stop" the following restrictions or 
characteristics must be taken into consideration:
• the control of the KEB COMBIVERT F5 to the digital inputs occurs only with positive voltage 

(PNP logic).
• with fast switching applications a delay time of 20... 40 ms must be taken into consideration 

caused by the bounce time of the safety relay at the control release.
• input voltage 18...26 VDC
• the rate of voltage rise and the voltage drop must be smaller than 10ms
• the control release may not be used to clock the drive, because the lifetime is limited 

(theoretically 7 mill. circuits) and e.g. by clocking, tapping with a pushbutton the preset 
switching times cannot be observed, so the error message „E.dri“ is displayed.

• the control release shall only be used for a safety-relevant "standstill" of the drive, analog to 
switching of a line contactor. Other functions must be used for a switching off the modulation 
in standstill (reduction of the motor heating).

• the control release input is not protected against polarity reversal. In case of incorrectly 
connection of + and - at this input it comes to a defect at this input.

• the current input at control release input is approx. 20mA at 24V.
• error display „E.dri“, can only be reset by pressing „Power-On-Reset“ (error safety relay).
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1.5 Principle Safety Stop 
With this circuit the frequency inverter must be "save" in accordance to EN 954-1 categorie 3. 
That means the KEB COMBIVERT is internally equipped with a two-channel pulse blocking. 
At least two channels are And-linked for each protective device in the safety mode. If one 
condition is not fulfilled the supply of the control release is disconnected and the pulse blocking 
is active. A feedback must not occur in this combination.

 Principle „Safety Stop in categorie 3 without feedback“
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Legend
1) external safety mode (e.g. Pilz 

PNOZ X5)
2) inverter with pulse blocking
3) protective device with two 

channels

voltage supply
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2. Safety Instructions
2.1 Additional Installation Instructions

The function „safety stop“ requires some characteristics at installation:
• during tripping of the function "safety stop" the engine runs out freely, i.e. no more torque 

at the engine axle. An auxiliary brake must be incorporated if it shall be guaranteed that the 
drive is fixed. This receives special attention to the operating mode raising/lowering.

• the cable to the control release (pulse blocking) must be secured against short-circuits or 
cross-circuits.

• the function of the safety circuits must be checked after installation by qualified personnel

2.2 Emergency Stop
The function „safety stop“ is no replacement for "emergency stop", because galvanic isolation 
is necessary for "emergency stop". 

2.3 Restart after Error
The protection before restart after the error "E.dri" is realized by the KEB COMBIVERT. The 
KEB COMBIVERT can only be restarted by Power-On-Reset after error removal.

2.4 Error Behaviour
The KEB COMBIVERT contains dangerous voltages which can cause death or serious injury. 
All work at the unit shall be carried out after the power supply is switched off and a capacitor 
discharge time of min.5 minutes. The pulse blocking does not generate a galvanic separation.  

The output terminals can be energized with voltage if the power modules of the 
frequency inverters are defective (despite pulse blocking). The engine can make 
a rest rotary motion of up to a half revolution.
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KEB Italia S.r.l.
Via Newton, 2 • I-20019 Settimo Milanese (Milano)

fon: +39 02 33500782 • fax: +39 02 33500790
net: www.keb.it • mail: kebitalia@keb.it

KEB - YAMAKYU Ltd.
15–16, 2–Chome, Takanawa Minato-ku

J–Tokyo 108-0074
fon: +81 33 445-8515 • fax: +81 33 445-8215

mail: info@keb.jp

KEB Polska
ul. Budapesztańska 3/16 • PL–80-288 Gdańsk
fon: +48 58 524 0518 • fax: +48 58 524 0519

mail: vb.polska@keb.de

KEB Taiwan Ltd.
No.8, Lane 89, Sec.3; Taichung Kang Rd.

R.O.C.-Taichung City / Taiwan
fon: +886 4 23506488 • fax: +886 4 23501403

mail: info@keb.com.tw

KEB Korea Seoul
Room 1709, 415 Missy 2000

725 Su Seo Dong, Gang Nam Gu
ROK-135-757 Seoul/South Korea

fon: +82 2 6253 6771 • fax: +82 2 6253 6770
mail: vb.korea@keb.de 

KEB Sverige
Box 265 (Bergavägen 19)

S-43093 Hälsö
fon: +46 31 961520 • fax: +46 31 961124

mail: vb.schweden@keb.de

KEB America, Inc.
5100 Valley Industrial Blvd. South

USA-Shakopee, MN 55379
fon: +1 952 224-1400 • fax: +1 952 224-1499

net: www.kebamerica.com • mail: info@kebamerica.com
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Karl E. Brinkmann GmbH
Försterweg 36-38 • D-32683 Barntrup

fon: +49 5263 401-0 • fax: +49 5263 401-116
net: www.keb.de • mail: info@keb.de

KEB Antriebstechnik GmbH & Co. KG
Wildbacher Str. 5 • D–08289 Schneeberg

fon: +49 3772 67-0 • fax: +49 3772 67-281
mail: info@keb-combidrive.de

KEB Antriebstechnik Austria GmbH
Ritzstraße 8 • A-4614 Marchtrenk

fon: +43 7243 53586-0 • fax: +43 7243 53586-21
net: www.keb.at • mail: info@keb.at

KEB Antriebstechnik
Herenveld 2 • B-9500 Geraadsbergen

fon: +32 5443 7860 • fax: +32 5443 7898
mail: vb.belgien@keb.de

KEB Power Transmission Technology (Shanghai) Co. Ltd.
Industry Development District

No. 28 Dongbao Road Song Jiang
CHN-201613 Shanghai, PR. China

fon: +86 21 51 099 995 • fax: +86 21 67 742 701
net: www.keb.cn • mail: info@keb.cn

KEB Antriebstechnik Austria GmbH
Organizační složka

K. Weise 1675/5 • CZ-370 04 České Budějovice
fon: +420 387 699 111 • fax: +420 387 699 119
net: www.keb.cz • mail: info.keb@seznam.cz

KEB España
C/ Mitjer, Nave 8 - Pol. Ind. LA MASIA

E-08798 Sant Cugat Sesgarrigues (Barcelona)
fon: +34 93 897 0268 • fax: +34 93 899 2035 

mail: vb.espana@keb.de

Société Française KEB
Z.I. de la Croix St. Nicolas • 14, rue Gustave Eiffel

F-94510 LA QUEUE EN BRIE
fon: +33 1 49620101 • fax: +33 1 45767495

net: www.keb.fr • mail: info@keb.fr

KEB (UK) Ltd.
6 Chieftain Buisiness Park, Morris Close

Park Farm, Wellingborough GB-Northants, NN8 6 XF
fon: +44 1933 402220 • fax: +44 1933 400724

net: www.keb-uk.co.uk • mail: info@keb-uk.co.uk

http://www.keb.it
http://www.kebamerica.com
http://www.keb.de/
http://www.keb.at
http://www.keb.cn
http://www.keb.cz/
http://www.keb.fr
http://www.keb-uk.co.uk
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