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< SUMMARY >

The main purpose of the development of DC 4000[V] rating
electromagnetic contactor for rolling stocks is not for supplying
domestic railways vehicles but for applying foreign export railways

vehicles or improvement & refurbishment projects of foreign operation

vehicles.

can manufacture and supply a DC 4000[V]
Schal tbau,

Companies that rating

electromagnetic contactor including Secheron,

Microelettrica Scientifica, ABB and some companies in Europe are

leading the global markets.

Purpose &
Contents

By developing an opportunity to design and produce an intermediate
- priced or low-cost DC 4000[V] electromagnetic contactor, we expect
to continue to develop new markets in other industrial sector and to
get an opportunity to expand market shares and to become a small
hidden champion(small and strong medium-sized enterprises).

By developing a DC 4000[V] electromagnetic contactor through this
development task, securing the source technology to break away from
overseas dependence and using this technique for manufacturing
derivatives of different types of contactors.

, Description of Type of

No. Main outcomes . . s

main outcomes outcome
, Product review of leading | Development
Technical development . . .
1 . i company, Design criteria, | document,
of magnetic coil ,
Drawings, Prototype Prototype
. Product review of leading | Development
Technical development . . .
2 company, Design criteria, | document,
of arc chute .
Drawings, Prototype Prototype
Development
Technical development | Design criteria, Drawings, P
Results 3 document,
of contacts Prototype
Prototype
. . . . Development
Product development Design criteria, Drawings, P
4 document
of contactor Prototype
Prototype
mechenical and electrical
Per formance Test
5 o . endurance test except 14
verification reports
types
6 Quality 1 patent for arc chute Aoo | ication
certification 1 patent for magnetic coil PP




Expected
Contribution

1. Applied to existing mass production and new development products
o Design technique of magnetic coil
- Using double-layer windings(operating & holding) to eliminate eco-
nomic resistor and applying to simplify the product configuration
- Applying to optimal electro-magnetic force generation with the mov-
ing core lever of coil and movable lever design.
o Design technique of arc chute
- Establishment of verifying method of optimal clearance between
arc contacts and arc horn
- Establishment of design criteria and extinguish capability of
arc chute materials(ceramic and metal grid)
o Design technique of contacts
- Apply to design for replacement with AgSn02 contacts from existing
AgCdO contacts in preparation for future overseas sales
2. Utilization plan of product commercialization
o Apply to overseas DC 3,000[V] trolley wire line
» South Africa
- Moving forward to the improvement & refurbishment project by
PRASA(Passenger Rail Agency of South Africa).
- Preparing to submit proposals to PRASA in consultation with local
company(CONOGON Engineering) for On-track test.
» Kazakhstan
- Moving forward to the market entry through ‘Support Program for
Land Transportation Research Program’ hosted by KAIA & KOTRA &
INNOTHINK CONSULT ING
- Submited a proposal to ‘2017 overseas technical road show’
* Morocco
- Contact to purchasing manager of ONFCF(Office Nationale des
Chemins de Fer du Maroc) through KOTRA local business office
- Try to continuously mailing by updating technical documents.
» Salvador Metro - Brazil
- Cooperate with Hyundai-Rotem to propose a On-track test in
Salvador Metro
o Apply to domestic DC 1500[V] trolley wire line
* Request for on-track test by domestic railway management
- Based on proof of breaking capacities, request for on-track test
domestic railway management
- Submission of the on-track test plan to the Seoul Transportation
Corporation(Gunja car depot, 2017/06/26)
- A candidate : Korea Railroad Corporation, Busan / Gwangju / Daegu
Metropolitan Rapid Transit Corporation
« Focus on product sales marketing based on On-track test results

Keywords
(Within 5
i tems)

Magnetic

contactor Magnetic coil Arc chute |Arc extinguishDirect current
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3.1.2 AXZ Y9 AR FAHolg
AEE 2L U F4A 22 olgatel BAA Y e AxIRS SRsYon, &
SA712] ] 86~88% TUOIA 7P o HAP|o] WAISH: 212 HAsHTH
[ 1] ARG AR 54
Indicator SEAL stroke 40V 60V 75V 100V
0.05 0.20 16.70 24.20 28.00 34.30
0.10 0.40 17.50 24.90 28.60 35.00
0.15 0.60 18.10 25.50 29.30 35.70
0.20 0.80 18.90 26.20 30.00 36.40
0.25 1.00 19.70 27.00 30.70 37.30
0.30 1.20 20.40 27.70 31.50 38.00
0.35 1.40 21.40 28.50 32.30 39.00
0.40 1.60 22.20 29.30 33.10 40.00
0.45 1.80 23.10 30.20 34.10 41.10
0.50 2.00 24.10 31.20 35.10 42.20
0.55 2.20 25.20 32.40 36.30 43.40
0.60 2.40 26.40 33.60 37.70 45.10
0.65 2.60 27.90 35.10 39.20 47.00
0.70 2.80 29.40 36.90 41.10 49.20
0.75 3.00 31.40 39.10 43.60 51.90
0.80 3.20 33.50 41.70 46.40 55.80
0.85 3.40 36.60 45.50 50.80 59.00
0.86 3.44 37.71 46.30 51.20 59.30
0.87 3.48 38.69 47.40 47.40 59.70
0.88 3.52 39.80 43.60 43.70 47.80
0.90 3.60 38.20 39.50 38.80 38.70
0.95 3.80 17.30 19.20 17.40 18.30
1.00 4.00 1.60 3.00 2.70 1.50

5500 -

5000

4500 -

4000 ¢

3000

2500

2000 -+

15.00

1000 +

500 -+
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5 123.0 22.2, oAl < ulopAl
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Rleke) AE A

1) U8 5478(heat shock)o 53] st AP|(HR)ATR7]Y] ~sizzA %19 ds

2 7ML gt Adolatole a2 ML,

2) MgO — Al Oy — SiOA ol A71(Jhes) 2K AeAQ A=z A7 3] A

2 o] WHiso], 2700] AAWRI Rrjojetol E(20450 « 241,0, + 550, ATk
shetx /g2 MgO 13.8[%], Al,Op 34.8[%], SiO, 51.4[%]o]Ct.

Je} o] xyo] HES YRS AUStols AYREIF WOR(13501C] ofsh) Zjolat
ol Esk A 91, UR EOW(1450[°C] ol4) Bsfste] EAE| o] E(forsterite)
o} Betol E(mullite)t )1, QAbs QWAL mrjojetol Encte By act,

%, 24LE WO ofF B AAloln LuHOR GFAZILE) Fol WS He
T ur}

Amarel Acjojelol= 4% YL ol &4l ol Jbg EAIR

S

a
W= MgO 2.6 - 13.8[%], Al,Op 25.5 - 38.8[%], 50, 51.4 -64.9[%]o|t}. 7 £

o
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o
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52

dEs AR 24, ER0Yolil, JE= H9go] SAsHAl U2
Yt 2R 2 517] YiME BaCOY PbSiOS Arisitt ImA Alss o2 249 4

REChE oRF SA) gAYl AEH M-S $UsH 9asith x40 Lele & 60] U}

[# 3] ZHoJtolE &£X|9] Y (FJH2)L 242k

1 E(kaolin) L3 Aly Oy MgCO; | BaCO; PbSiOy | AFLE[C] | 548(%]
75.0 25.0 - - 10.0 10.0 1,288 0.2
72.3 21.9 - 5.4 - - 1,343 2.2
67.9 14.7 - 17.4 - - 1,288 13.4
41.0 44.0 15.0 - - - 1,316 9.1
41.0 44.0 15.0 - 10.0 - 1,288 1.5
41.0 44.0 15.0 - - 10.0 1,288 0.0
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SR =) 0 DC 1,800[V], T
AARMZAE : DC 1,800[V], T
TARE WAFAIE - DC 1,800[V], T = 15[ms], 2[KA], 106[ms] AT

2
o
oher EQl82kA]d : DC 1,800[V], T = 15[ms], O[ms]olA] 2[KA] FAF £9l

15[ms], 400[A]oflA] 4002] AA|, AT
Olms], 30[ms], 600 ~ 4.95[A7}A] AP

@ o3 WAIX|M O Z2HYE] o3It ASEE= o3 I ENK|Q A7t Hol Al&sH
olZ &5 Aolstx] BEsto gy Xts2lo] Astd

v O 71

® Schaltbau(75.5mm), MS(49.5mm), Telema(52.7mm), WOOJIN(134.9mm)

Schaltbau Contactor

Telema Contactor

[23 3-30] A XAPE ofZAHE A
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CM1(BANK#1 54) — CMB2 ON(Z7AAX#1 OFF)
: TIM ON(BANK#1, 2 Al&HZ4) — BKM ON — WEC 4006 ON —
WEC 4006 OFF — BKM OFF

Q@ ATAY

® AEA
As At A sl2 Ao Jhe ofaAYo] WY A Ko AEg Aol

Psotn, £EEY JQ We olaAMYe] E ATAm 25T

- B WEC 4006 2 =X WEC 4006 7JHE
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WI#2 FSRARYIA] 1,796[V] 1,782[V]
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AP A]ZHms] APAT 28.1[ms](RFH33)
DE|22 WA E[A] = 1,000[A] 1,150[A]
SIV WA 2[A] = 900[A] 950[A]
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¢ ¢ 7t > Z = 9
BODY 620,000 32 19,840,000
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- #1  EHEE olARE

- #2 0 A2 Y ofAHE

- #3 1 AT + HEWHE 559 ol AGE
@ Alg =7 : DC 900[V], 3[KA], T = 15[ms]
@ AFATARA W5 2017TS00513)

- o2 WEYH)

F

A5 3.36[KA] 574 GAIAIZE @ 2F 100[ms] — o]% A 70 @ A Alnj
mee] 42 Aetyof dlsl] of2 A5 o] FZS &lgh
- 0= M2ulg(#2), g5 A2ty bEg XS5 (#3)
SARAF 3.12 ~ 3.19[KA] & T Hi2 RAFHAA] 0 AH dE
ofZAITto 2 Hlw o EH O¢E A2ty tE ASP#3)o] 27 450 o
I8 #1 #2 #3
CALIBRATION DC 892.8[V], 3.26[KA], 11.1[ms]
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L) &4 ¢ CESI(IPHAL / =Y HEH
o) Al &= 0 F4 BARE UAF A, &2 EJAEZAE, AHEZAIE

(AAXA W35 @ 05936-17-0302)

O AZA DA WAFAE : DC 3,600[V], T = 15[ms], 2[KA], 115[ms] HAH
@ T E918FAIF : DC 3,600[V], T = 15[ms], O[ms]ollA] 2[KA] AA
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MEAb AEZ0] ASUZIBAARANS 1 ~ 2.50) 270 S42 Boju,

A9 332N HEAb B Lo ATEFS AR

O W=y, - 600[A], AFH82F @ 2,000[A]) - Iin x 3.3

@ 292 Sit(ln - 1,000[A], AP © 2,500[A]) - In x 2.5

® =Y Skl - 800[A], RFHE3F : 750[A]) - Iin x 0.94

Breaking Cap. / Conventional thermal current
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e
.
0 0.5 1 15 2 25 3 3.5

(23 3-51] AFFEF vl 2=

L) A A=XA = (Rated operating current)

S R R
O A=Ap A& 4% AArt7] @887 (0w 0.4 ~ 18] S5
@ 7HEE2] 4% 0.66ln)C2 AA AFFed =0 | Ast =olQls
(RFe¥o] £7} ¥sbH R : 275Arms)
th) At&t7] € AAX 5 (Conventional thermal current)

@ HEA AFS AG7] SRR Fol L=l A(AE 2
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A g%, AN U, AR, BHEESIP) 5 MEA BT S50
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(2) =X vtolo] FH
1) CONOGON Engineering
- AR 1F MAXYoIP BF 55 E Al GA

- oy mEgjo} AX]| (Unit #5, Aquila Park, 62 van Niekerk Street,

Rosslyn East, Pretoria, South Africa)
2) PRASA Rail Engineering Service
- PRASA(Passenger Rail Agency of South Africa)
- 20089 Ed9d Holw HEuE su/lHer £oTAl W 24 UR® gAY A
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= ABlAE Al

> % Hi s
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&g it 585 71

WO xfeF 4,554 3F (&} : 1,311 / 7HA} : 3,424)
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&AL @AM AEA fiad meAlEg #AE W2 CONOGON
Engineeringe E35) Yol 29 Ax 29AFQl PRASA Rail Engineering Serviceo]|
L EXNZS AtstA S
3t AIQts AlAto. 2 2017d 79 A CONOGON Engineering
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- WOOJIN — CONOGON : DC4000Vg AR E7]9] ArdetsE At
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From: Brian Dundas [mailto:brian@®conogon. co.2a]
Sent 11 February 2016 02013 PM

To: Tino Gabrvk

Subject: Replacement contactor proposal

Mr. Tino Gabryk, please refer me to the responsible engineer in Prasa to whom | can introduce an alternative
motor gen/alt main/starting and heater contactor, The Korean contactor meets the Prasa specification and |
believe is reasonably priced. We find that the 2 tvypes presently being used are very expensive especially to
refurb and repait namely the Schaltbau and the Microelectrica LTHH100 Types.

The Korean company is prepared to forward several proto type contactors for power and field testing, We
Conogon Engineering will gladly assist and monitor these tests in line with Prasa engineering services.
kind Regards

Brian Dundas

Managing Member

Conaodgon Engineering

2) 20169 3¥4
- PRASA(marketing) — PRASA(engineering) : CONOGON9] A|otS mAYE HA

oNA 7]efA=z ol
- PRASA(engineering) — CONOGON — WOOQJIN : m=H¥i Xk x=Z9] 1000 7]
= Azdrte A AZ ks qRes A2
From: Tino Gabryk <tgabryk@prasa.com>
Date: 09 March 2016 3:10:27 PM SAST
To: Siphesihle Thwala <SThwala@prasa.com>

Cc: "Brian Dundas (brian@conogon.co.za)" <brian@conogon.co.za>
Subject: FW: Replacement contactor proposal

Greetings Siphesihle,
Flease can you review the proposal from Conogon Engineering.
kind regards

Tino Gabrvk

Mational Maintenance Operations Manager
PRASA RAIL Engineering Services

Tel 27487024

Tel 17731471

Cell 0834071208

e-mail tgabryk@prasa.com

3) 2016 4<€
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(19 49 GAlol= SAGAME &5oHA] X2 IAIR 16d% 88 2%} test O]
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- PRASA(engineering) — CONOGON — WOO]JIN : RFHA]FTa Zol7| AJEA
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From: Brian Dundas [mailto:brian@conogon.co.za]
Sent: Friday, April 01, 2016 9:25 AM

To: Siphesihle Thwala

Subject: new proposal magnetic contactor

Hi Sihle. here 1s the relevant information regarding the Korean magnetic contactor, proposal I mentioned to vou last month.
This contactor will be suitable for motor alt'gen main and starting contactor as well as the heater contactor. The contactor
will be customized to fit into the existing positions without any changes made.

Kind Regards

Brnian Dundas
From: Siphesihle Thwala
Sent: Thursday, April 07, 2016 3:52 PM

To: ‘Brian Dundas'
Subject: RE: naw proposal magnetic contactor

Dear Brian

Thank you for the info, just a question as one of the HT Repair have you tested this contactor at your workshep and how did it

perform.

Even if you want Prasa to test it but at least you should have done your “test” to ensure that it what we want if you have done
that please share a report with us then we can consider it. I'm saying this because we get a lot of proposed contactors only to
find that they not able to handle our environment and also consider the mechanical changes to the HT Frame required.

Regards,

Sihle

I will also suggest that the THERMAL CURRENT SHOULD BE AT LEAST 800A reason being the contactors we tested before with

400A thermal current could not handle the amount of “those” currents. Contacts were welding
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From: Brian Dundas [mailto:brian@conogon.co.za]
Sent: Wednesday, May 10, 2017 4:06 PM
To: rossi <rossi@wiis.co.kr>

Subject: Re: new proposal magnetic contactor

Hi Bos==i, good to hear from yolU once again. A question which | need to ask you i=, has the contactor a
permanent magnet 1o address no and |low current condition.

Reason being the present contactor does not have this facility and this allows for the arcing to continue
when opening the contactor under no and low current, The

permanent magnet iz necessary to draw the arc into the arc bowx.

Regards

Brian

Con 10 May 2017, at £:02 AM, rossi wrote:

Hi Brian,
Hope all 15 keeping well with you,

For the magnetic Contractor, we have finalized the performance test in Berlin on Apnl, 2017. And had no issues on the
performance.
We believe that this is the right time to propose again to PRASA for the possibility to supply after the test run.

We are not so sure if they still have the interest on our product. And as requested, if Conogon is able to test it at your
facility before the test run.

Please kindly share your idea what would be the nght steps to take. We will be willing to provide you few contactors for
free for the test if you like.

Best Regards
Rossi

HW AR Brian Dundas <brian@conagon. co, za>
ST 1WEE 2F 800 (GMT+09:00)

Hr2 AMRD rossi < rossi@ wiis.co. ke

M S: Rel new proposal magnetic contactor

Hi Rossi, did you send me the tests that were conducted in Germany? If not please send me these results sothat | may forward to
Larry Wockerodt (chief electrical engineer Prasa)

Regards
Brian

on 16 May 2017, at 12241 PM, rossi wrote:
Hi Brian,

Yes, It was the kind of concern arisen last year too.

Please kindly refer to the low current value that has been proven during the 3% party test in Germany.

Input : DC 3,600V / Time constant : O[ms] at 600A
Low current: 0.51 [A] has been successfully cut.

You may need to have a contactor with lower current cut available?
If you have further information, highly appreciated.

Best Regards
Rossi
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6) 2017d 64
- WOOJIN — CONOGON : ZI/dAM(HAIRE 2& A9 Fl7]3t TEST REPORT
SUMMARY 23}) % AfIehS o AR A A

L

HLH =AM ¢ rossi <rossi@wiis.co.ke>

=AM Brian Dundas’ <btian@conogon.co,za>

A CHEE Lhkim@wiis.coker, U0 BT {syleed@wiis.cokry, TFEERLT Jkiju@wiis.cokey, CEEE <shoho@wiis oo ke
W =W 201 7-06-23 09:10:59

M= RE: new proposal magnetic contactor

Dear Brian,
Please kindly refer to the attached test report for your information,
What we are looking at is the possibility of PRASA to review our H5CB so that they may consider to conduct the field test

with new developed HSCB.

More important at this moment is the bref time schedule PRASA may carry out to the field test, We fully understand it
would be difficult to foresee how the process and milestone would be taken.

However it would be very appreciated of you to estimate and provide us the rough ideas for the below events,
1) Technical specification review from PRASA by when
2) Installation compatibility review by when
3) Complete proposal submission after receiving the feedback by when
4) Report on the complete proposal by when

5) Field test plan discussion by when

The above schedule should not be accurate, this information from you may be considered only for internal plan as well as
completion of our research tack.

Should you have further gquestions, please feel free to contact us.

Thanks
Best Regards

Rossi,
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From: Brian Dundas [mallto:brian@conogon.co.za]
sent: Friday, July 07, 2017 5:16 PM

To: rossi <rossi@wiis.co.kr

Subject: Re: Re: Re: new proposal magnetic contactor

Hi Rossi, Thank you for the test resuits. I sent forward these results to Larry Vockerodtichief electrical engineer Prasa).
I am Interested in your WECA006 as the replacement parts of formerly contactor PRASA.
I will strive to apply for improvement project through prior consuitation with PRASA on the ground of your data (must provide the necessary technical support)
Project rollout schedule
- Technical specification review : August, 2017
- Instaliaion compaibilty review - October, 2017
- Complete proposal submission after receiving the feedback | December, 2017

Report on the complete ptoposal : March, 2018
- Field test plan discussion : June, 2018

Regards

Brian
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- [EC 60077-1 Railway applications - Electric equipment for rolling stock - Partl
General service conditions and general rules (KS 9 %)

- I[EC 60077-2 Railway applications — Electric equipment for rolling stock - Part2 : Electro

technical components — General rules (KS Ha&)

- [EC 60077-3 Railway applications - Electric equipment for rolling stock - Part3 : Electro

technical components - Rules for d.c circuit-breakers (KS Hd )

6.2 319] a3 =2 Atw

- J. Jebramcik, F. Berger(2014), "Observations on switching characteristics of arc chutes in

DC contactors, FInternational Conference on Electrical Contactsa

- M. Hasegawa(2014), "Break arc behaviors of Ag and AgSnO2c¢ contact pairs under
different contact opening speeds in DC load circuitsy, FInternational Conference on

Electrical Contactsg

- H. Horfmann, C. Weindl(2012), "Arc Movement Inside an AC/DC Circuit Breaker Working
With a Novel Method of Arc Guiding:Partl-Experiments, Examination, and Analysis,,
FIEEE TRANSACTIONS ON PLASMA SCIENCE4, VOL.40(NO.8)

- O. Nilsson(2004), "Replacement of AgCdO by AgSnO2 in DC contactors), FIEEE Holm

Conference on Electrical Contactsg

6.3 o2 53] A=
- P. Noisette, Y. Alphand(2012), "Arc chute for a circuit breaker, circuit breaker and
method for assembling an arc chute,, Patent WO20120255555 Al
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