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INTRODUCTION

ELSTEEL MARINE SIMULATOR
Articulation of Ship Vibrations

Travelling the waters of the world today requires that you can rely on your equipment
and its functionality at all times.

Elsteel's panel boards have been designed and developed to protect your equipment
in the best possible way.

Panel boards in ships have to endure a lot of stress from a variety of weather conditions
exerting a combination of forces upon the ship and its equipment.

The constant vibrations from mechanical equipment will challenge your equipment
further.

Elsteel offers you the best solutions for panel boards in the maritime field.

Our unique combination of design and material guarantees that your panels are
operational and serviceable during storms and through high temperatures stemming
from a combination of engines and turbulent weather conditions.

e TA _..-.1‘r'f

\
1 ,rm% 'T:i"
e

o1



Our panel boards have been thoroughly tested in our very own Marine Simulator,
designed by Elsteel. The simulator is able to generate not only the various vibrations
from main engines, generators, compressors, thrusters etc. but can also replicate a
ship’s movements at sea. This creates an accurate and realistic test environment for the
object. Elsteel panel boards have also been type tested by IPH at 50°C ambient, thereby
ensuring their suitability in an engine room environment.

When you choose an Elsteel panel board, you can be confident that our product

will live up to your expectations and requirements, because you have chosen one
of the absolute best and most tested panels in the world!
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STANDARDS &
RESULTS OBTAINED




STANDARDS

RESULTS

ISO - International Organization for Standardization
(ISO 6954 in 1984)
(ISO 2372, 2373, 3945) - old
(ISO 7919 and 10816 [6] and [7] ) - latest
DNV - Det Norske Veritas
LLOYD’S - 1st International ship noise and vibration conference
London, June 20-21,2005
VDI - Verein Deutscher Ingenieure
(The Association of German Engineers)
(VDI 2056, 2057 and 2063)
ABS - (American Bureau of Shipping Incorporated by Act of
Legislature of the state of New York 1862)

Vibration in all directions is to be less that 10 mm/sec.

(rms velocity value )

Frequency should lie between 0 - 1000 Hz.

Usual practice with high-speed ships is, that flare angles of the bow
side shell and bulwarks are not to exceed angles of 40 to 45 degrees
relative to the vertical.

(Normal value at rough weather, 2 B = 30 degrees.)

=

Panels are stable for 0-30 mm/sec. velocities.
Panels can withstand frequencies in XY Z directions from 0-5000 Hz.
Panels are stable for 0-30 m/s? accelerations.

Tilting Angles

At Slow Speeds 2 B = 25 degrees
At High Speeds 2 B-= 40 degrees
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FUNCTIONS & DEFINITIONS

SIMULATOR FUNCTIONS

e Wave Motion = Tilting of a Ship
e Main Engine = Main Driving Engine of a ship

e Vibrators = Other Machineries such as Compressors and Generators.
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SOME DEFINITIONS

FREE VIBRATION

Free vibration takes place when
a system oscillates under the S «
action of forces inherent in the
system itself, and when external

impressed forces are absent.

NATURAL FREQUENCY
Natural frequency is the frequency of free vibrations in Hz and is a property

of the dynamic system established by its mass and stiffness distribution.

FORCED VIBRATIONS
Vibration that takes place under the excitation of external forces is called

forced vibration.

RESONANCE.
If the frequency of excitation coincides with the natural frequency of the
system, a condition of RESONANCE is encountered, and dangerously large
oscillations may result. The failures of major structures occur due to this

theory.
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CERTIFICATION CERTIFICATE

TEST PERFORMED

AUTHORITY REFERENCE
Techno Module Panels Comply to IEC 60439-1 / IEC 61439-1 & 2
01. 400A Design Verified with Schneider breakers ASTA 18361 A
02. 400A Design Verified with Schneider breakers ASTA 18047
03. 400A type tested with LS breakers (Instant Panel Light) ASTA 17013
04. 800A Design Verified with Schneider breakers ASTA 18363 A
05. 800A Design Verified with Schneider breakers ASTA 18048
06. 800A Design Verified with ABB breakers ASTA 17545
07. Additional temperature rise test for ASTA-17545 test IPH 3345.2091256.0969
08. 800A type tested with LS breakers (TM Light Panel) ASTA 17012
09. 800A type tested with MG breakers (TM Light Panel) ASTA 16899
10. 1000A Design Verified with GE breakers (TM Light Panel) IPH 1819.2130777.0451
11.  1600A Design Verified with Schneider breakers ASTA 18612 A
12. 1600A Design Verified with Schneider breakers ASTA 17864
13. 1600A Design Verified with ABB breakers ASTA 17544
14. Additional temperature rise test for ASTA-17544 test IPH 3345.2091255.0986
15. 1600A type tested with LS breakers ASTA 17011
16. 1600A type tested with GE breakers ASTA 16149
17. 2000A type tested with Siemens breakers ASTA 16783
18. 2000A Design Verified with Terasaki breakers DEKRA 2148971.101
19. 2500A Design Verified with GE breakers IPH 1819.2130776.0500
20. 2500A Design Verified with ABB breakers ASTA 18741
21. 2500A Design Verified with Schneider breakers ASTA 18362 A
22. 2500A Design Verified with Schneider breakers ASTA 18613 A
23. 2500A Design Verified with Schneider breakers ASTA 18046
24. 2500A Design Verified with Schneider breakers ASTA 17865
25. 2500A Design Verified with ABB breakers ASTA 18050
26. . Additional Temperature rise test for ASTA-18050 test IPH 3457.2100397.0221
27. Additional Temperature rise test for ASTA-18050 test IPH 3457.2100397.1032
28. 2500A Design Verified with ABB breakers ASTA 17543
29. Additional temperature rise test for ASTA-17543 test IPH 3345.2091254.0982
30. 2500A type tested with LS breakers ASTA 17010
31. 2500A type tested with GE breakers ASTA 16150
32. 2500A type tested with MG, ABB, Siemens, Jean Moeller breakers IPH 513.228.6.384
33. 2500A temperature rise test & short circuit test IPH 170.265.2.230
34. 3200A Design Verified with ABB breakers ASTA 18740
35. 3200A Design Verified with MG breakers ASTA 17615
36. 3200A Design Verified with Terasaki breakers DEKRA 2148971.100
37. Additional temperature rise test for ASTA-17615 test IPH 3467.2100399.0218
38. 3200A type tested (Al Busbar) with ABB breakers CPRI S2060728
39. 3200A Short circuit test (Al Busbar) with ABB breakers CPRI S2060729
40. 3200A temperature rise test & short circuit test ASTA 12798
41. 3500A Design Verified with Schneider breakers ASTA 18868
42. 4000A Design Verified with Schneider breakers ASTA 18614 A
43. 4000A Design Verified with Schneider breakers ASTA 17756
44. 4000A Design Verified with ABB breakers ASTA 17542
45. Addtional temperature rise test for ASTA-17542 test IPH 3345.2091253.0999
46. 4000A type tested with Terasaki breakers IPH 1819.1206.5.668
47. 5000A type tested with ABB & Jean Moeller breakers IPH 1513.832.0.468
48. 5000A temperature rise test & short circuit test ASTA 12890
49. 6300A Design Verified with ABB breakers ASTA 17541
50. Additional temperature rise test for ASTA-17541 test IPH 3345.2091252.1010
51. 6300A type tested with ABB breakers IPH 1819.1061.3.431
52. 7100A type tested with ABB breakers IPH 1819.1061.3.434
53. Short circuit test 80kA/1sec Fully Withdrawable busbar holder (new) IPH 1819.2130089.0040
54. Short circuit test 80kA/1sec Plug & Power rear.busbar holder IPH 1819.2121286.0680
55. Short circuit test 50kA/3sec for OMH4 busbar holder with 2x10x40 Cu IPH 1819.209103
56. Short circuit test 65kA/1sec for UBH busbar holder with 1x50x10 Cu TOV 19300462 001
57. Short circuit test 63kA for Power Cassette, FTM & Flexi Cu TOV 19300462 004, 005
58. Short circuit test 100kA/1sec for 4x10%150 Cu ASTA 15216
59. Degree of protection IP55 for TM panels TESTSAFE 29539

o7 60. 12kV impulse test for OMH4, BH, MAB busbar holders IPH 1819.2130089.0218



01.
02.
03.
04.
05.

TEST PERFORMED

Selected Verif. test for Insulated busbar 2x10x40 Cu with OMH4/ MAB
Selected Verif. test for Insulated busbar 2x10x80 Cu with OMH6
Selected Verif. test for Insulated busbar 3x10x100 Cu with OMH6
Selected Verif. test for Insulated busbar 6x10x80 Cu with OMH8

12kV impulse test for OMHI4 & MABI busbar holders

TEST PERFORMED

Techno Module Panels Comply to other Standards

01.

02.

03.

04.

05.

06.
07.

08.

09.

10.

1.
12.
13.

400KVAr Capacitor bank with EPCOS according to IEC 61921/
IEC 61489-1

Internal Arc fault test according to IEC 61641 &
AS/NZS 3439.1 : 2002

Internal Arc fault test according to AS/NZS 3439.1 : 2002

Cold & Damp Heat tests according to IEC 60068-2-1
& 60068-2-30 respectively

Vibrations test according to IEC 68-2-6 & IEC 68-2-36

Seismic test according IEC 68-3-3

Lloyd’s Register type approval certificate for marine, offshore and
industrial applications of stainless steel enclosure & 19”cabinets

ABS type approval certificate for shipboard and associated marine &
offshore installation

Russian Maritime Register of Shipping (RS) Type approval
certificate for Marine use

Bureau Veritas (BV) Type Approval Certificate for Marine use

Det Norske Veritas (DNV) Type Approval Certificate for offshore use
Germanischer Lloyd (GL) Type Approval Certificate for offshore use
-5\ ;s Mark for selected TM Panel components

TEST PERFORMED

Box Enclosures

01

02

03.

04

05.
06.
07.

08.

09.

Certificate of compliance for MS & SS Boxes and
Terminal Boxes

@

.(i)),. Certificate of compliance for MS & SS Terminal Boxes
(1), Certificate of compliance for MS & SS Boxes

IP 69K certificate for stainless steel box enclosures (special type)
IP 65 certificate for mild steel box enclosure
IP 66 certificate for stainless steel box enclosure

Lloyd’'s Register Type Approval Certificate for Marine, Offshore
and industrial application of Stainless Steel Enclosures &
19” cabinets.

ABS Type Approval Certificate for Shipboard and Associated
Marine & Offshore installations.

Russian Maritime Register of Shipping Type approval
certificate for SS and MS Boxes for marine use.

CERTIFICATION
AUTHORITY

Techno Module Panels with insulated busbar Comply to IEC60439-1 / IEC61439-1&2

IPH
IPH
IPH
IPH
IPH

CERTIFICATION
AUTHORITY

ASTA

TCA

TOV

RST

VIPAC
VIPAC

LR
ABS
RS

BV

DNV
GL
UL

CERTIFICATION
AUTHORITY
CSA
UL
UL

IPH
UL

TESTSAFE

LR

ABS

RS

CERTIFICATE
REFERENCE

1819.2120714.0861
1819.2120714.0836
1819.2120714.0574
1819.2120714.0573
1819.2130089.0218

CERTIFICATE
REFERENCE

18738

102601
102380/ 102378

19300462 002
19300462 003
19300462 006
19300462 007

P50-11-0101e

302649-01
302649-02

02/70003 (E2)
08-SG366750-PDA
10.00001.270

22875/A0 BV

E-10273
19479-11 HH
20130305-E 207550

CERTIFICATE
REFERENCE
227808
20130311-E 213746
20130305-E 207550

1819.1575.7.619

129169-02/A1

33814
33836

02/70003 (E2)

08-SG366750-1-
PDA

10.00001.270
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CERTIFICATES

CERTIFICATE  NUMBER DaTE
08-5G366750-PDA 18 Dacamber 2008

ABS TECHNMCAL OFFICE

Singapore Engineering Services

CERTIFICATE OF

Design Assessment

This is to Certify that a representative of this Bureau did, at the request of
ELSTEEL (PVT) LTD

asscss design plans and data for the below listed product. This assessment is a representation by the

Bureau as to the degree of compliance the design exhibits with applicable scetions of the Rules. This

assessmenl docs not waive unit ification or ificati required by ABS Rules for

products to be installed in ABS classced vesscls or facilities. This certificate, by itsclf, does not reflect

that the product is Type Approved. The scope :

pages attached to this certificale. Tt will re Poge1/3
specifications used in the assessment are reviscd

number: 22875/A0 BY
File number: AGE2H51/1

PRODUCT: Power Distribution Mogule: Product code: 27321
AR Th couifican i o vl whc grcserded et e
L o bt schrr e compose o 7 socdons
MopeL: Techno Module Panel, Powsder Coster T
“ wwwe st o
ABS Rue: 2008 Steal Vessel Rules 1-147.7 &+
TYPE APPROVAL CERTIFICATE
OTHER STANDARD:  IEC 60435-1:2004 04 Sup-clayses &1 This exrificse is s o

(category 1) & 14.2.6;

ELSTEEL (PRIVATE) LTD.
-SRI LANKA

o s s ot et
SWITCHBOARDS (LOW VOLTAGE)

Low Valtage Modular Electrical Switchboards & Motor Control Cenfres for marine use

Requirsments:
Bursau Varitas Rules for Ihe Classilication of Steel Shipe,
591

] IEC 604;

This partfinate i iesucd i altest (sl BUTICAL VETTAS 047 omclortae
S ToUr? o comply with e rekenemt reuirements menfionse ahave

TN PACCURCEN MAPCISR PETNCTP CABNDACTRA
For BUAEAU VERITAS, RUSSIAN MARITIME REEISTER OF SHiePing SE3
AL 5V MUMBAI (BOMRAY), o 18 Jun 2010,
Snesencra it

i%&zﬁﬁmf%ﬂﬁmm.”“ml w CBHAETENLRCTBO O THIMOBOM OJ10BPEHHH

i A, e DUz L b s g
ceRcate 15 mzucd wehin (1w sisges o e Ganeead Contiions of WUHLAU VL
e hich ol s
s o omaons which ey b certaineed iy 5 documa, or ur Siors ol fu
ana

I'YPE APPROVAL CERTIFICATE

EL (PVT) LT,

BY Mod. AL 530 May 2009

Spur Road 2, Phase 1. EPE, Katunayake, Sri Lanka

Modyin NuIKDEETHMMBE PacedeTEm T IETos § fyanmoa “TECHNO MODULES,
"TECHNO MODULE LIGHT, "BOXES-M5/58'
Law voltage switchgear and controlgear assemblics "TECHNG MODULE
LIGHT", "BOXES-M5/55"

ECHNO MODULE

190000

24,03.2015

% n Mpamatias
1w

___10.00001.270

s
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Type Approval Certificate

Thas i 1o carfiify Sl the urdamobed product]
e nebevant FEQUENMANts

s boor st in axcronbanen ety
the GL Type Approval Systen

Corsfeatn Mo 10478 11 HH
Company Elstesl (Private) L
Epur Rosd 2, Phase 1, ERZ
11420 Katunaysk, 5 Lanka
Product Descrigion LV-Swilchboard
Type TECHND MODULE

Envimnmentsl Category A
Techracal Deta /
Riargpe o Appltaon

Wil omyOITIQE BWRCHGRN MISEMONY COMmETIRITg ErChure. Buibar
Companents and wiihdrawitie unts.

Final sxsembdy by Elsteel (Private) Lid. certified constructons acconding to
ELSTEEL Constrwttons Manal

Reated Inulation voltage Ut up o 1000 VAG
Rated cparation voltage Ue: upis G VAC
Rated impuisn voltags Uimp:

Rated fraquency fn:

Rated current st 45°C ambient:
Main busbar TW panels
Slain busbar TM light pansis

IPRating: Io
Short elrcuit wthstand cment lew egister

Peak whstand currest ip:

Test Sandard Guidelings for the Performance of |
IEC 614381 {Ed.1.0 2008-01) €C &
Documants, Tastreport : Summary sheet 33 par

Warson L issue date DES.201. AS

Resnatks Assembly drawings and carrespon
assembler. Restrictions for forced |

20160804

Page Tt d s certify
Flale. . LIt PRODUCER
Hamburg, 201140805

Germanischer Lioyd FLACE O

FRODUCTION

PV o S T

DESCRIFTION

TYIE

APPLICATION

STANDAKD

RATINGS

LIMITATIONS
Coertificate No.
Tesuse Dake
Expiry Date

Sheet

Type Approval Certificate Extension

shall
2/TI00EY)

20 july 22

DET NORSKE VERITAS
TYPE APPROVAL CERTIFICATE

CERTIFICATE
This Cert

This is lo certify that the
Power Switch Board with Bus Bar
with type dexignationfs)
TECHNO MODULE

Manyfacturer

ELSTEEL(Private)Ltd.
Katunayake, Sri Lanka

is found ta comply with
Deet Norske Veritas' Rules for Classification of Ships, High Speed & Light Craft and Det
Norske Verilas' Offshore Standards
IEC 60439-1

Application
T'ype approval regards sysicm design principle.
Drawings for the actual application is to be submitted for approval in vach casc.

| Rated voltage (V) | 415 - 690 - 1000 |
! Rated current (A) | up o 7100 |
! Rated freq. (112) | 50 or 60 |

Place and date
Tlovik, 2010-07-08
for Dk Nowsge Verimas AS

This Ceriificate is vatid until

2014-06-30

-
" Maril T aumann Local Office Niculay Hor
Head of Section Chennai Surveyar \ A

et ta terms and eanditions averleaf. Any sigaificant charge i dexign or comstrction may render (bis Cortificate invalid.
ate relates to the Type Approval € i —

e et ISE§ B 1 e s Do herean s

12170 NORSKL VIRITAS AS
Fom No: 20908 Issue: January 90 Poge 1ol 4

VERIIASVEIEN 1, 1522 HOVIK, NORWAY T a7y 7 5738 00 AN (+47) 60 5/ 11
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DISTRIBUTORS

EUROPE

Elsteel UK Ltd. - United Kingdom
Tel: ++44 197 885 5309

Fax. ++44 197 885 5824
Mail: sales@elsteel.co.uk

Elsteel Ltd. - Poland

Tel: ++48 77 465 4666
Fax: ++48 77 4865 4674
Mail: elsteel@elsteel.pl

Elsteel Ltd. - Ireland

Tel: ++44 289 077 4041
Fax: ++44 289078 3197
Mail: ghavlin@parkelect.co.uk

Envolventes Elsteel - Spain
Tel: ++34 95 567 5988
Fax: ++34 95 567 5987
Mail: josemanuel@cenazarenos.com

EFA Elektro AS - Norway
Tel: ++47 6 681 2400
Fax: ++47 6 6800478
Mail: geir.sogn@efa.no

RS Components Ltd. - England
Tel: ++44 1536 20 1234
Fax: ++44 1536 20 1501
Web: www.rswww.com

TMS GmbH - Germany

Tel: ++49 4554 705 6500
Fax: ++49 4554 705 6503
Mail: info@technomaodul.de

Kulik Telecom B. V. - Netherlands
Tel: ++31 182618777

Fax:© ++31 182 61 6064

Mail: info@kulik.nl

Rafmidlun hf - Iceland

Tel: ++354 540 3500

Fax: ++354 540 3501

Mail: kolbeinn@rafmidlun.is

N. N. Control Panels Ltd. - Cyprus
Tel: ++357 25714816

Fax: ++357 2571 4415

Mail: info@nncontrolpanels.com

Culic Elektro Centar - Croatia
Tel: ++38521204333
Fax: ++38 521204343
Mail: niksa@culicec.hr

Elektra-Bree-Bordenbouw nv - Belgium
Tel: ++32 8941 0041

Fax: ++32 8941 0049

Mail: kg@ebbnv.be

Alewijnse Panelenbouw B.V- Netherlands
Tel: ++31243 716 511

Fax: ++31 243716 510

Mail: s.feher@alewijnse.nl

Montakon - Netherlands (Box Items)
Tel: ++31 73 5399 6000

Fax: ++31 73 598 6060

Mail: michiel.janssen@montakon.nl

MODULAR

ELSTEEL

ENCLOSURES

EUROPE - Contd.

SKS Automaatio Oy - Finland
Tel: ++35820 764 61
Fax: ++358 20 764 6820
Mail: automaatio@sks.fi

Cebco Limited - Czech Republic
Tel: ++420 604 645 648
Mail: info@cebco.cz

Mail: cebco@seznam.cz

UAB Electric Box - Lithuania

Tel: ++370 45 580 242

Fax: ++370 45 580 242

Mail: saulius@electricbox.It
CANADA

Westshore Controls - Canada

Tel: ++1 604 817 0987

Fax: ++1 604 943 1661

Mail: westshorecontrols@gmail.com

NORTH AMERICA

Energy Management Corporation - USA
Tel:  ++1 801 366 4100

Fax: ++1 801 487 7437

Mail: prossiter@emcsolutions.com

SOUTH AMERICA

Protechnica S.R.L. - Argentina

Tel: ++54 011 48440871

Fax: ++54 011 4844 0871

Mail: info@protechnica-holec.com.ar

AUSTRALIA

IPD Group Ltd. - Australia & New Zealand
Tel: ++B61 296450777

Fax: ++61 2 8645 1608

Mail: brian.rodricks@ipdgroup.com.au

MIDDLE EAST

Voltamp Energy SAOG - Oman
Tel: ++968 2 444 9140
Fax: ++968 2 444 6584
Mail: er@voltampoman.com

Sharikah Fanniyah Omaniyah Ltd. - Oman
Tel: ++968 2 481 5970

Fax: ++968 2 481 0706

Mail: sfoelect@omantel.net.om

National Electrical Industries Co. LLC. - Oman
Tel: ++968 2 445 4028

Fax: ++968 2 445 3721

Mail: venkatramani@neioman.com

Power & Control Fzco - Dubai
Tel: ++971 4 883 0391
Fax: ++971 4 883 0392
Mail: mazen@pnc-ae.com

Elsteel Middle East L.L.C - Dubai
Tel:  ++971 4 396 7033

Fax: ++971 4 396 7023

Mail: info@elsteelme.com

Harb Electric - Lebanon

Tel: ++961 1 821 625

Fax: ++961 1 821 626

Mail: mazen_harb@harbelectric.com

Jawad Electric Switchgear Mfg. - Jordan
Tel: ++9626 488 5617

Fax: ++9B62 6 489 1481

Mail: b_hindi@jawadswitchgear.com

ELSTEEL Denmark  Fabriksvej 23 - 3000 Helsingor
Tel +45 49 22 33 44 - Fax +45 49 22 33 45
elsteel@elsteel.dk - www.elsteel.com

MIDDLE EAST - Contd.

Schneider Electrical Engineering Ltd - Israel
Tel: ++972 4 609 4433

Fax: "++972 4 649 2216

Mail: .oded@sche.co.il

PAC International - Qatar

Tel:  ++974 6699 6445

Fax: ++974 4469 0364

Mail: mazen_harb@harbelectric.com

KG Switchgear - Qatar

Tel: ++974 4416 5836

Fax: ++974 4416 5837

Mail:  kumar@kgswitchgear.com

Zaki EI-Sewedy Group - Egypt

Tel: ++202 334 43762

Fax: ++202 330 33860

Mail: hesham.saleh@elsewedy.net

Pacific Ocean Elect. Switchgear Ind. - Sharjah
Tel: ++971 653 45334

Fax: ++971 653 47212

Mail: henry@pacificocean.ae

ASIA

Elsteel Ltd. - Sri Lanka
Tel: ++94 11 225 2485
Fax: ++94 11 225 2698
Mail: elsteel@elsteel.com

Elsteel Modular Products (Pvt) Ltd. - India
Tel: ++91 832661 1111

Fax: ++91 832661 1112

Mail: elsteel@elsteel.in

Elsteel Techno - Singapore & Malaysia

Tel: ++B5 645 546 98

Fax: ++65 645 591 31

Mail: elsteel@singnet.com.sg

Fudo Automation Systems - Hydrabad, India
Tel:  ++81 40 2004 0814

Fax: ++91 402754 4075

Mail: fudo@rediffmail.com

Prakticheskaya Electrotekhnica - Kazakhstan
Tel: ++7 727 3783 294

Fax: ++7 727 3783 487

Mail: ovetlugin@mail.ru

AFRICA

Elsteel Ltd. - South Africa
Tel: ++27 11 383 8300
Fax: ++27 11 824 1353
Mail: sales@atisystems.co.za

M & E Commercial Engineers Ltd.- Mauritius
Tel:  ++230670 5201
Fax: ++230 670 5200
Mail: mec.eng@intnet.mu

Specialised Power Systems Ltd. - Kenya
Tel: ++254 20207 7219

Fax: ++254 20 353 2986

Mail: specialised@wananchi.com

CIS

JSC Electronmash - Russia
Tel: ++781 2 320 1262
Fax: ++781 2 320 1262
Mail: alexeev@electronmash.ru

IS0 8001 CERTIFIED

e @E

m... ...R!.n.!.ﬂ% DV Certification | EERITETEE

www.elsteel.com VERSION 3





