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gl = g +A 2a e e
355 Sensor OV 3a i
ot +B 4a St ]
et Clock Za 255
e Sensor UP ba e

ECN 1313 pin layout

17-pin coupling i 12-pin PCB connector
or flange socket ;
M23 '
= = N =,
Mot ]
| 123456
Voltage supply Incremental signals” Absolute position values
= EI 7 1 10 4 n 15 16 12 13 14 17 8 9
= K 1b 6a 4b 3a / 2a 5b 4a 3b 6b 1a 2b 5a
Up Sensor 0V | Sensor |Intemnal| A+ A- B+ B- DATA | DATA | CLOCK | CLOCK
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=€ | Green Green Black | Black Black Black
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BRAKE  MICROSWITCH MOTOR DEVICES BRAKE  MICROSWITCH
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M ? M4 Key:
M A 717N My = Switching torque
2 . I M2 = Nominal torque (characteristic torque)
M \ My = Transmittable torque
1 \ Ms = Load torque
Mﬁ ty = Connection time
S 01M t11 = Response delay on connection
~ 2 t, = Separation time
—pt tz1 = Response delay on separation
1L t" . 41_?1 t, = Slipping time + t;4
PT B t . b
ON t, _
OFF
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Selected ZIEHL-ABEGG motor

Motor type SM20@.20C-20 - gearless

Nameplate data (Operating data)
Rated voltage Vv 368
Rated frequency Hz ( 19.9))
Rated torque Hm 339 ( 383.8)
Rated speed rpm { 119.4)
Rated output power kl 6.6 4.8)
Rated current A 19 { 22.0)
Maximum torque Hm 578 ( 578 )
Current at maximum torque A 41.5 41.5)
Inertia of motor kgm? 9.160
Possible accelleration m/s? 8.85
Permissible starts per hour 248, 48 % nominal (Info: 120, @)

Without cooling (87)
Dimension sheet A-M-6445 / A-M-6451, Motor construction type IMB3
Motor with encoder ECN 1313-2848Endat
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SM250 < 110°C

S o2 ) 5ise SYLa]

0o J_.os oL..._M:‘ )935.0 Lgl.b)ls

Slea s L asS S |y a0l
Obey ohl oaisler (29,8 51

Sl JG! 5,90

S anlie e Cge 3w 4

WS e o\ﬂ oy

3,95 o8 O yliwl Hgige

el oy ey = 3S e
695 ({95 i) 3l 5 Slas
5 bl .0y )l3 AC (L >

S Ll | 5ty aslol

zs59— DC o > 55, j—oy

03,55 3l |y a5 S
il an 5L3) oS (anead (s
s Sloss e Ll ls ols

(o s ol 208 5

3 a5l G je i lse alols

Sl s je s

Ty




Jo ol

ode

S5 | cas

VL S TR P PRV I SEPR G

NI Lg?lS EPREL P DEOS 5L

0% lp YL oped b (sow
AusS oolawl e 3

Sl e am Ghoou Ly
SO PRI

S ey ey ($8S e

e L sl JIS8 55 J5
S o

Sl 5ke) oS (e 1) e
o= Sleas isw Lilsyls pl>
(2550 wled oaijle g8

Syl sl o5 8

) S g 1) se i S
ot Lol pls i olay
oddjlaw g, 5l ey Sloa s

(2555 Lol

e 00U 00)35 J.A).’ Lj.uais)

S e ol)’—l oy

P9 Doy 0 b lagdgmg Sos
NS GAea ) a5

YL 0z b ) lagdguy S
ko Vo Blas) asS (g5lasll
o 4o .(J - "T

S GAens ) lagdsms S

I &9

£97

St (i3S oSS

S ey slwslil Koy penile

oW 25 A4S yzxo i b ygailin] (68 jlailiw! 8 4lg0 —F—1Y

a8 Sl oo 48,5 i 10 (L o5) eSS g (SEES 45 1m0 s b (gl jmnils] (gl 0l
o e e 5l Line oy 5 50 gt (y30 el ool aalol 4o azil sl _calyll LT gl

Yb Ceow 0 ol5” s pw LS 1 (6 59l (5 B> o Lvg

] 0l ailo

-9

5ol sl Bli> log @ jeme b oSS g (S A0 s b (512 gl
il e Ll Gollae Yl Coao dy olS a1 i S b S

Wb aiil o o rals g Cas o )li slocond s 45 flog ool

)—1o-9

g0 ol e ST g ol e VD il 0 ], Y Canw o ol ol fiST CS >
o dS ol du o) Cepn GialS filas b opolS Cidei el g aioo Laorid F-9-9 au

gl Whas b o] sl ol 4ijy slo S

A




Slabd , Ko ) 8,85 KIS o V-1 -9 o Lo slho wiil ol5 Wl fluwg o0/ F-1-9
ALiS o bto [y olS b 00,5 Sy o] SaalS b g e (gole 0,515 Cl> 0 45 jgudiln]
Al ods docnr  golico d8LS) i b 50 lekad o] [ y0 aS ol (Ko ailes Jae
lail iz ST i 0945 ooldiw] o, Slae ol 40 Ko (s Wlsi o HlS 0 SIS0 Jlail S
LSl oas ao[i;;u/ﬁ‘cgj.f_goj}ﬁ:.o JL"’

s oligds LS Olils Cabpi dl o o J polS 45w ol Wil Llog ) P09
Al sl ) g, 5/

AilS oo i Dlebd 9) bl hlog 0 P11

bosols (]

bog piiS— Jole dijg (o

4_: ‘od.ufub.«} L: gLa/Ls‘ééuL.b (u

Gl aw ol aSls jozo Glad (59, b 9 5B (59, landivs Jlio loic 4) jois0 Lol aSI5 (&

(Lol 4l
ly oSy ooa] g G T=1-1F ws olbo Wb i 5,0 &y 0 folwg ol H-1+-19
s Jlas

0,8 S cBo au Lo ag il ol 55,0 45 g 40 olwg ool o5 T F-1e-19
bl (ST olws aify L uilS 0 s 0 L5 wls flag o) 50,5 Ol V=14-19
b

(ous a8ls)) i S 15 05w oolol cdl> 0 Wb folug ol s O] jlaw  A=)e-9
Sl el 09 Sygo o wisl 4l 2, B il b o fee sl by 0l ST 9-10-1
Colds od s 00,58 (gl id fold 0,50 ol . Liles b Cidyi > 0 g o Cdbgie b jgudili]
(0ss dSLS)) 9 oo 0

Lol Ly Sl Ebili folosg s 50 Gl 45 jpuilo] ks il 5> Nomfom 4
bkl co Yo Coons 0 0l Sty

b w99 wo Slolfl pllao s ,5l5 il

ST, AT, VT, T, 99, 191 los lolil b pllas olly—c
F-9-9 5 1-F-9-9 5 F-9-9 Lol oleo aisl lils (shls 45 50 10 5 aisl F-11-9-1
sl Vo8 ity llae w3l dis b5 doiliz 5 il 03,5] 0 ], 11 1-9-9 5 0-5-9-9 ,
el Sl 4y Yl o 4 5odlS o S s s ] e Syl? il sy N1=Po=
LBl 8,5 [ U050 Sy Dbl Gilbo Ll 5 Lipl oo 45,5 BT )0 e

¥4



(¥ -0 0 olae) JeuSopmw 0,5 :FA IS

Braking device acting on the shaft of traction sheave, as
== | part of the protection device against overspeed for the

E‘; car moving in upwards direction
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25Ex104000_Production det

Physikalisch-Technische Bundesanstalt P-I-B

Braunschweig und Berlin

[§)] Production Quality A

(Translation)
(2)

Equipment or protective systems or components inten
use in potentially explosive atmospheres - Directive WSIEC

(3) Notification number: PTB 00 ATEX Q008-3

(4)  Product group(s): fan drive - asynchronous - motors
in the decisive type of protection Increased Safety "e"
Alist of the EC-Type Examination Certificates covered by this notification is held by the notified
body.
(5)  Manufacturer: Ziehl-Abegg AG
Heinz-Ziehl-Stralle , 74653 Kunzelsau, Germany
(8)  Production site(s): see schedule
(7) The Physikalisch-Technische Bundesanstalt (PTB), Notified Body No. 0102 for Annex IV in

accordance wih Aticle 9 of the Gouncl Direcive GUSIEG of March 23, 1994 naffies thl the
hasa system i with Annex IV to the Directive.

This qualfy systern n comphance win Annex IV to the Direciive mests aiso the requirements of

Annex VI, Product Quallty Assurance,

(8) This notification is based on the confidential audit report No. 10-39094, issued on May 07, 2010
This notification is valid until October 15, 2012 and can be withdrawn f the manufacturer no
longer satisfies the requirements of Annex IV.

Results of periodical reassessments of the quality system are part of this notification.

According to Article 10 (1) of Directive 94/9/EC the CE marking shall be followed by the
identification number 0102 of PTB as the Notified Body involved in the production control stage.

(9)

Zsmﬂzlemnnmk‘ur E " chutz Braunschweig, May 10, 2010
By of

Digl.-Ing. M. Grau
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EG-Konformitatserklarung
Deciaration of Conformity
Firma Zishi-Abegg AG
Company Helnz-Zehl-Siraite
D74553 Konzsisau
Gamany
Progukte Agynchronmotorsn
Progucts ASTCIVONOUS mators
VFDI22  VFDIED  VFDISD  \FD20D VFD225

VFD250 VFD280

SR o
SM700 SMEE0
SM160 Sm200

ckeit, konstrulert mit dsr
Niegsrspannungarichtiinis 2008/35EG..
These proccts e Geyeined, ESqed and MSNUASCAred I SCCarSance Wi i Iow votage drecie

The following NanMonized standargs are in use:

Dis
abhanglg W&mm
o Bia Gl fUr den Elnsatz
nmrnmnm
menfioned products are o fo be operated as independent unlts. The compliance wih e arectve
mmwwm application of the units. mmmumm

nEve to be folowed. The unts are considersd only for

Wansenas, den 07112008 Dan-Aegs AG
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CERTIFICATE

This is to confirm that the organisation

ZIEHL-ABEGG f

Ziehl Abegg AG
Heinz-Ziehl-StraBe
74653 Kiinzelsau
Germany
including the sites

Wiirzburger StraBe 14-18, 74653 Kiinzelsau, Germany
ErlenbachstraBe 60, 74214 Bieringen, Germany
Max-Eyth-StraBe 40, 74635 Kupferzell, Germany

has implemented and maintains a Management System
in accordance with the standard

DIN EN I1SO 9001:2008
The scope of the certification covers:

and of
industrial fans, motors and control systems.

This certificate is valid until 2015-01-27
and is subject to annual survaillance audits.

Registration Number: 4428000/QM/01.06
Audit report 4428000-9100-0001/155484

VDE Priif- und Zertifizierungsinstitut GmbH
VDE Testing and Certification Institute
Certification

/

Date: 2012-02-08 @
| %
o 20 8389 Ocoach Gar |
5.0, Taltax 149 60 80.06.555 = )
s Nl v A . i o P o
/DE coriicates a vall onty when published on: ToAZM035200
i o ede e eacical

The VDE Instituto Ia accrodi
Bodies according to DIN EN ISOIEC 17020 and DIN EN ISOTEC 17021 and notifed In the.
EU undor 1D, No. 0366.

VDE

INSTITUT

ISO 9001 aslialss b s

Ziehl-Abegg SE Heinz Ziehl-Strale D-74853 Kunzelsau

TEST - RECORD
Acoarding te classdicator

FECA024.1. DIN EN 80034-1 VDE 0530 AT wC

Famare Measurments done wiln Frequancy converter ZETAGYN 3C ooz

Dae 0.122013 Teste Chust Neulal
Marked Dates,

Motorho 134402640001
Tree SM200 15C-20 7258 6 8
u B

Frequency

" B2k
258 1pm

in 196 A

"o 250 N

stans (n
Buy s6=
1 - Motor

Protectan

Type of consiscten
Ins ssrorcass ¥

Tasts 3t mbertieTO B E 200°C

Restance in O UtV Y= 2837 U1W1 Y = 2937 VWY =

Losd | Vohage | Speed | Torque | Output | Cument | Input
% v pm Nm KW A KW

- §
{

100 2890 25| 67| 198.25] 8.95| 75.48) 0,897

Moas.rament of insulaton -estance
WAnaIng - ground 120kt > 1 Megaohm passss
Measuemsnt high votage

Moasrament weang - groved Wme S 5w 3000V 50 He pastad

Meas.rermnt Mermistor - wiamig b 5 s win 2000 V. 50 ke passss

The Drive was tested and it

[avecton of _ |Ileft brake |rigi
Nm

rotaton Nm meets the required specifications
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Type | Br[mT] |Hc [kA/m] | BHmax [kd/m?] BHmax rel. Tmax [°C]
NdFeB | 1260 1600 280 100% 100-180
SmCo | 1100 1600 240 86% 350
AINiCo | 1300 56 44 16% 550

Ferrit 410 260 32 11% 250
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ZETALIFT - 20146725 - calculation ZA-121960

Elevator calculation acc. ENS1-1

Elevator data

ZIEHL-ABEGG SE
Kiinzelsau, Germany
wid Date: 26.10.2014

Y VIRV PSR

ZETALIFT - 20146725 - Machine dimensioning ZA-121960
Mechanical drive data
achine moufactured by Zishl-Abegs

Machine type 00.30C  Gearless synchronous
Machine version zsmov .

Traction sheave = 228 0. olea/us
Load output torque Ne 478 (wax.
e al ax s 44
ot g ¢ e Real statical axle load kg 1661 (max. o)
Car weight ; 1000 (822 - 1143kg)
Counterweight 6 1400 (50%)
Travelling speed v (v.32) 1,60
Travel distance " 0,0 frake data
Kaspsion /[ {roplog) - 33 2:1 brake Mayr ROBA-stop-R 400, 2x500, ABV766/2 + ESV766/1
piitgatadiins kops ik % - Dual circult disk brake, DC supply necessary
e FActoncy & EC type-examination, release monitoring (395 Nm, 0,38 m/s*, 4 m, 27697 1, 184 W)

Warbyr, of pulleys | (bald baaring) E 2 x 500 Nm 207 V brake, w/ hand release
Type of rope WOLF F 819 S-FE B
Nunber of ropes z 6
Rope diaseter ds - 8 3
ey by e S (0,215 kg Machine load data in the installation
Conpensation rope weight su w0 Tepleah. mokon cprabing 7
coo. camln eiet o B 2 Typ. operating current 24,8 A, Start. Current 41,0 A at acceleration 0,80 w/s?
i PR . o s Start. Current 39,8 A at acceleration 0.7 m/s*

e € Average power losses 1,41 kN = 576,97 kI/h
Traction sheave diameter Dtr - 320 gl e
Sheave widt w110 (number of grooves 6) Toad torue - assetr. 26,3
Groove distance ws 17,0 Standard B rtis or it row s b

gle of wrap minisum min deg 130 e i "

V-groove angle deg 45 240 Starts per hous % required duty cycle

sheave profile: V-groove with min, 50 HAC
Traction, rope pressure, rope safety

Traction empty,on top, accelerating (1,33)

Max. static load pulleys 13735 N, pulley speed 1,60 m/s
Selected ZIEHL-ABEGG motor

Motor type SH200.30C-20 - gearless

Nameplate data (Operating data)
Rated voltage v
1,9601 <= 2,0935 G
s R B e 2 b B2 (a8
,6451 <= 2,0935 Rated speed rpm 192 (19,0
Rope pressure k < permissible rope pressure Rated output power ™ 9,6 ( 9,6
59 < X
o il Rated current A 2,5 (2, n
Maximum torque - 820 820
Conditions according to £X1-1 Bt o oo immtorame. : o (')
L0ad 125% 1,50 < 2,738 ) Inertis of motor ke 0,210
Energency stop 1,6375 <« 1,8625  (4) Possible accelleration /st 1,24
with deceleration [w/s*]0,500 permissible starts o 40, 50 % nomd
Wit deceld 1IN s Permissible starts per hour 240, 50 % nominal

Real safety factor > Minimum safety factor for ropes
19,60 > 12

tope safaty factor according to Ehe1.1
WEQIV - 96,8 WEQUIVT - 64,8 NEQUIVP - 02,0
Pulleys >« 320 =m, pulleys NPR = @ NPS
Rope safety nue = 19,6 > 15,5 (minSF)
Rope certification ENB1

Traction conditions are fulfille
Rope safety conditions are fulfilled.

Cooling 2 x SF230924 (1~230V_15H) (64)
Dimension sheet A-M-6463 / A-M-6684, Motor comstruction type IM83
Motor with encoder ECN 1313-2048Endat

Selected frequency inverter

Inverter ZETADYN 38F32, Rated inverter current 32 A
wains current 19,1 A, 400 V, 12,6 kW, Max. 1,24 w/s’

Radio interference filter, separate FEFO4BKK4; Line reactor, separate  NDO32

Brake resistance separate BR25-3 (or Recuperation: ZArec)
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:i Traction conditions @
Norm Sheave profile
¢ Circular undercut aroove [~ hardened " V-groove, hardened 2 C h undercut ﬂ
& ENB81-1
Undercut angle El ~ V-groove angle !EE ., I [776 < F <=1567 kg)
70 3B
Traction conditions 75 Bpproval of function according to TRA! 40
(empty, on top, accelerating 80 1.7228 <=1.7866 Safe!
85 50
(150# nominal load, at bottgE TR 1.6344 <=1.7866 55 Safe!
movinal 95 .
Acceleration factor 100 1.18 Acceleration [m/sd] 0.80
Deceleration o = 105 :
050 mis2 Additional conditions accoramyg £N81-1 uble wrapping 3]
change ] Loading 1.4932<=1.8119 (1) Total number of pulleys l-;; ’ ]
Minimcen Emergency stop 16253 <=1.6410 [4) Pulley diameter |32[] 'I
values Blocked 12,9996 > 3.2830 (4) Rope reverse bendings 0 Iz I
[ oneneics ENS1-1 is fulfilled! Rope uniform bendings lz vI
Rope pressure(TRA) 4.77<9.00 Safe!
Safety factor 2475 > 12 Safe!
Rope safety for rope lifetime acc. EN81-1 Safety factor nue = 24.8 > minSF = 16.4 Safe!
NEQUIY =07.0 NEQUIVT =05.0 NEQUIVP =02.0
Help I Input ‘ Mar;r:‘lar;/l.ie [~ A3/UCM Cancel ‘ Previous ‘ Next I
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Ziehl-Abegg SE Heinz Ziehl-Strake D-74653 Kiinzelsau

TEST - RECORD

According to cassification IEC60034-1, DIN EN 60034-1, VDE 0530 AT 40°C
Remaks:  Measurments done with Frequency converter ZETADYN 3C 032
Date 16.07.2014 Tester  Rittmann, Tm
Marked O
MolorNo 14240830-9.0002
Type SM200.30C-20 n=182, 8 6xW
u . 4 360V P 96 kW
Frequency 2 Hz n 192 rpm
Stars /n 20 in 00A
Duty s5 0% Ma 15 Nm
021 kgm?
P21
M B3
F
20'C
Resistance in Ohm Ut-vi Y =2215 Ut-wiy=2215 VI-W1Y = 2215 ‘
Load Voltage | Speed | Torque | Output | Current Input Effic. Power- ‘
5 v pm Nm KW A w % factor
10 | 3088 192] a7s) o5 2479 1220  7820] 020 |

passed
Me:
Me round, me 5 s with 3000V, 50 Hz passed
Mea ding, tme 55 with 2000V, 50 Hz passed
Bra
irecton of _|left brake |right brake The Drive was tested and it
ot Nm Nm meets the required specifications

> 600 > 600 —

anti-clockwise |> 600 Lsm [ w7
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ZAlift - 20150114 - calculation g1393141

Elevator calculation acc. EN81-1

Elevator data

Nominal load Q kg

Car weight F kg

Counterweight G kg

Travelling speed v (V_3=) m/s

Travel distance H m

Suspension / (roping) is

Machine at the top, above

Shaft efficiency etas %

Number of pulleys (ball bearing)

Type of rope WOLF PAWO F7

Number of ropes z

Rope diameter ds mm

Rope weight s kg

Compensation rope weight su kg

Car cable weight HK kg

Rope span weight R kg

Min. rope breaking load B N

Traction sheave diameter Dtr mm

Sheave width mm

Groove distance mm
j Angle of wrap minimum min. deg
j V-groove angle deg

Sheave profile: V-groove with min. 50 HRC
Traction, rope pressure, rope safety

Traction empty,on top, accelerating (1.33)
1.9562 <= 2.0935
Traction 150% nominal load, below, not moving
1.6378 <= 2.0935
Rope pressure k < permissible rope pressure
1.58 < 2.00 N/mm?

Conditions according to EN81-1:

Load 125% 1.4949 <= 2.2726 (1)
Emergency stop 1.6337 <= 1.8625 (4)
with deceleration [m/s2]0.500

Blocked car 13.491 > 5.1648 (4)

Real safety factor > Minimum safety factor for ropes
26.24 > 12
Rope safety factor according to EN81-1:
NEQUIV = 06.0 NEQUIVT = 04.0 NEQUIVP = 02.0
Pulleys >= 320 mm, pulleys NPR = © NPS = 2
Rope safety nue = 26.2 > 15.5 (minSF)
Rope certification EN81

Traction conditions are fulfilled.
Rope safety conditions are fulfilled.

Al

ZIEHL

-ABEGG SE

Kiinzelsau, Germany
gl3 Date: 8/19/2015

46

0

15

0
40600
320

110 (number of grooves 6)

(817 - 1294kg)
(50%)

(0.258 kg/m)

17.0 Standard

180
45



i 8
29> JoliisS
g Susiliwl

jos ciladiuo

J9990 £90

Jjug

uilS 48

BLEEAY

J9990 J9>

ulgs

ok

LS JiSIas
Gl ol gz

gul > Slaiin
lilsio g

ZAlift - 20150114 - Machine dimensioning g1393141
Mechanical drive data

Machine manufactured by Ziehl-Abegg

Machine type SM 200.30C  Gearless synchronous

Machine version ZAtop o

Traction sheave mm 320 /110/17.0/6x8/HK45
Load output torque Nm 468 (max. 499)

Real statical axle load kg 1653 (max. 2440)

Brake data

brake Mayr ROBA-stop-R 400, 2x500, ABV766/2 + ESV766/1

Dual circuit disk brake, DC supply necessary

EC type-examination, release monitoring (387 Nm, ©.41 m/s?, 4 m, 25596 J, 184 W)
2 x 500 Nm 207 V brake, w/ hand release

Machine load data in the installation

Typical motor operating power kW 6.0

Typ. operating current 24.2 A, Start. Current 40.2 A at acceleration 0.80 m/s?
Start. Current 38.2 A at acceleration 0.7 m/s?
Average power losses 1.38 kW = 4972.84 k3/h

Output speed rpm 191

Load torque Nm 469.0(eff. 298.7)

Inertia of installation kgm?  21.67

240 Starts per hour , 50 % required duty cycle
Max. static load pulleys 13735 N, pulley speed 1.60 m/s

Selected ZIEHL-ABEGG motor

Motor type SM200.30C-20 - gearless

Nameplate data (Operating data)
Rated voltage Vv 360
Rated frequency Hz 32 ( 31.8)
Rated torque Nm 475 (  469.0)
Rated speed rpm 192 ( 191.0)
Rated output power kW 9.6 ( 9.4)
Rated current A 24.5  ( 24.2)
Maximum torque Nm 820 ( 820 )
Current at maximum torque A 50 ( 50 )
Inertia of motor kgm? 0.240
Possible accelleration m/s? 1.28
Permissible starts per hour 240, 50 % nominal (Info: 100, 0)
Cooling 2 x SF23092A (1~230V_15W) (64)

Dimension sheet A-M-6463 / A-M-6604, Motor construction type IMB3
Motor with encoder ECN 1313-2048Endat

Selected frequency inverter
Inverter ZETADYN 3BF@32, Rated inverter current 32 A
mains current 18.6 A, 400 V, 12.3 kW, Max. 1.28 m/s?

Radio interference filter, separate FEFQ40KK4; Line reactor, separate NDO32
Brake resistance separate BR25-3 (or Recuperation: ZArec)
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[1] “Operating Instruction ZAtop Series”, Ziehl-Abegg SE, Kiinzelsau, Germany, 2015

[2] “Operating Instruction Zetadyn Inverter”, Ziehl-Abegg SE, Kiinzelsau, Germany,
2015

[3] “Installation and Operational Instructions for ROBA Brakes” (Seties silenzio /
duplostop / twinstop) Chr. Mayr GmbH + Co. KG, Mauerstetten, Germany, 2014

[4] “Installation and Operating Instructions for ROBA switch”, Chr. Mayr GmbH + Co.
KG, Mauerstetten, Germany, 2014

[5] J. P. Andrew & S. Kasczmarczyk, “System Engineering of Elevators”, Alabama:
Elevator World, 2011

[6] EN 81-1:1998+A3:2009, Safety rules for the construction and installation of lifts —
Part 1: Electric lifts
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