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' Megger : wie zijn wij ?

Megger is an industry
leading provider of
electrical test, monitoring I
and data analytics
solutions for grid and all
electrical power assets.
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Megger in spoorwegtoepassingen

RAILWAY OPERATIONS

GENERATING AND ENSURING
A FAULTLESS POWER SUPPLY

DC traction substation (yard)
Tansformation from AC jeig. 70 kv)
1o DC {e.g. 1,500 V) for raliroad overhead line

How is the traction current generated?

Traction current is generated In a varety of ways. The ralioads already use as much eleciricity
from renewable sources 25 possible - In some countries sready armund 60 percent 3t present
For exampla, favana's hydroslactric plants at Donaw, kar and Walchensas lsike have bean supply-
Ing emvironmentaly friendly traction curent for simost 100 years. Modern electric vehicles aiso
recycle the elecinaity released dunng brakang and feed & back o the overhead ine.

Rolling stock
DC glectrified trains nan on 600V, 750V, 1.500V
0 3,000\ They use aften overhead lines or
‘third rall contact systems. AC electrified trains

Megger-.

run on 15 k¥ AC or 75 k¥ AC using overhead lines.

Megger is [
happy to
help you! &

@% :

Rafiruad operating assets

ONE STOP SHOP

Baker ADX

All-in-one automated motor health
analyser up to 15 kV for motor winding,
coil assembled mator,

traction motor

and genarator

testing

Rolling stock

EGILZ00 DLRO100
Easy-to-use circuit  Digital low
. breaker anahyser resistance
Traction

substation

GEOLUX GL 660

Earth fault locator for

supply systems, isolated
Cable control and signzlling pinpainting

- able unit
infrastructure

MFM10 & ESG NT2
DC cable sheath test
and shaath fault

nmu

MAINTENANCE, TESTING, DIAGNOSTICS, FAULT LOCATION

MIT400/2 MIT SERIES DLROTOHDX
1 kV insulztion 5 - 10 kV insulation 10A digital low
functional motar resistance and Tesistance Tesistance

and generator tester  continuity testar up to 7 ohmmeter
faster 2070

MTR105
Industrial mult-

SVERKER 900
3-phasa relay and
substation test unit

OT5/0TD SERIES
Fully automatic cil testers

Mom2 MVCT
Hand-held 200 A Voltage and current
micro-chmmeter  transformer
down & tzn delta
tests on mineral, f
aster and silicone
insulating
liquids

digiPHONE-2
NTRX set

EZ-THUMP SERIES STH40

Ultrz-compact (35 kg) Portable fault location

battary / AC operated and unit with 7 different Fault pinpointing

I Tully integrated techno- and line location
fault locating logies g

system, H buitt-in I

153.4 :

or 12KV 4 ; ij

for accurate dielecic break-

TORKEL200
Battery discharge
1est system

TRAX
Muttifunctional transformer
and substation test

VLF Sinus 62-TD
Commissioning testing
and condition analysis of
medium voltage cables

V1

E:thﬂr asde counters,
bdlses and light signals

BALTO COMPACT 4000
DC high current circuit
breaker tester up to 4,000 A

BALTO MODULAR
D¢ high current
drcuit braaker

tester up to

40,000 A

Centrally controlled test vans
for cable infrastructure and
transformer | substation

Megger.



' BALTO - geschiedenis

O STEVO Electric werd opgericht in 1999 en
specialiseerde zich in distributie van test &

meetapparatuur (0.a. van Megger). STEVO E I eCtrI Cg

( Stefaan Volkaert (STEVO) is eigenaar
1 Gevestigd in Leopoldsburg (Belgium).

O Startte eigen productontwikkeling in 2003.

O BALTO was eerste product op de markt voor
het meten van snelschakelaars.

U BALTO 2e generatie werd gelanceerd in
2011, de BALTO Compact kwam iets later.

4 Tegen 2020 werden een 200-tal BALTO's
verkocht wereldwijd.

O Eind 2020 werd BALTO verkocht aan BALTO 1e generatie BALTO 2e generatie
Megger.

Megger.



BALTO gebruikers : spoorwegorganisaties & service companies

23115 Wo 22 okt

= 82% ..
&« Home  Mijnnetwerk  Plaatsen  Meldingen >
SIM Switchgear + Volgen
5.326 volgers
1mnd - ®

The BALTO is in the Building! @

We've just added the Megger BALTO to our test equipment arsenal and it's a game changer for DC switchgear
testing.

Whether it's for rail, marine, battery storage, or industrial applications, the BALTO gives us the tools to test,
certify, and protect with confidence.

Built for precision, the BALTO allows our engineers to carry out high-current injection testing up to 8,000A
ensuring DC circuit breakers are operating exactly as they should.

- Verify tripping performance under load

- Confirm protection settings and breaker integrity

- Simulate real-world fault conditions

- Deliver compliant, traceable test reports for DC systems

For more information, contact us at info@sim-switchgear.com
#SIM #Switchgear #Megger #BALTO #DC

Vertaling weergeven

O Voer hier uw commentaar in... @



https://sim-switchgear.com/whipp-bourne/

Effe iets anders...

Top 6 AT Models Ranked

Which LLM Is Best As Of 2025?

1 The tool | now use the most.

KEY FEATURES:
Agentic: Claude can now plan, reason, and interact with fes and apps
oxt WIndows (Up 10 1M 10kens) with precise memory

ructured writing, leg

Drovisational tasks
ompared 10 GPT-based moc

The single mast accurate LLM available.

3 PERPLEXITY m

KEY FEATURES:
Roal-time search powered by multiple LLMs (GPT, Claude and more)
Adways cites five web sources for transparency
Supert) for market research and trend analyss
Cloan Ul and mobile integration for on-the-go insights

(OCONs:

» Limited croatve ation
(Detter for facts doas)

» Depondent on internet
access for full power

5 GEMINI 2.5

The best for multimodal projects.

KEY FEATURES:
» Mulmodal reasoning across text, video and code
» Tight integration with Google Workspace and Search
» Pults real-time data from the web for accurate answers
» Excellent for data analysis and Cross-app automation

» Soamiess lor toams buil around
Google 100l

» Creative output can feel
robotic

> ARG wceapom

» Great lor SEO, research and
technical writing

.

5 CHATGPT-5 _
Still used daily, but not as much as Claude.
KEY FEATURES:
» Muitimodal: text, image. audio and code in one workliow
» Memory and Projects for ongoing work context
» Custom GPTs, Apps, and automation via the GPTs Siore
» Agentiit and o1 for advanced reasoning and real-world actions

() PROS:

» The most versatie and user-
tnendly Al on the market

Briliant for content, research
B Can hallucinate on niche o
and automanon across leams. » under 1opcs

(O CONS:
» Subscrption cost nses
QuIckly ot scale

4 GROK 4 ’ :’
Not there yet, but it will get there.

KEY FEATURES:
Connected directly 1o ive X (Twitter) data for real-time trends
Two variants (Standard and Heavy) for 5peed or deep reasoning
Personaly-driven responses with humour and cultural context

Native integration inside the X Premium ecosystem

PROS: OCONS:
» 1300l for social listening, trend

Still maturing - accuracy
tracking and media montoring

can be hit-and-miss
Real-time mark sight ongine Poor 1t or corporate o
for content creators and brands ¥ technical tasks

- 4

¢ DEEPSEEK V3.1

The most efficient LIM available

KEY FEATURES:
Indusiry-leading effhiciency with low compute requirements
Strong reasoning for STEM and quantitative tasks
Duai-language capabdty (Chinese and Enghsh)
Rapudly improving open-source ecosystem

(O PROS:
» Excellont for technical and
ONGINOENNG apphcatons

> e cos 0f US modet




Testen van snelschakelaars volgens Al

Many railway organisations operate on DC (Direct Current). In the
traction power substations, DC high speed circuit breakers are used. To
test these breakers there are basically 2 solutions. One is to perform

short circuit testing. The other solution is to use a high current

generator and perform primary injection tests. What are the pro’s and
cons of both solutions?

Megger-.



Testen van snelschakelaars volgens Al

Summary Table

Aspect Short-Circuit Test Primary Injection Test

Purpose Type test / performance validation Routine / functional check

Test current Full fault current (tens of kA) Limited (a few kA max)

ChatGPT

Realism High — reproduces real fault conditions Low — only checks operation
Safety & cost Expensive, complex, risky Safer, cheaper, portable
Breaker stress High (can be destructive) Low (non-destructive)

Field suitability No Yes

Standard compliance Required for type approval Not sufficient for type approval

Conclusion

* Short-circuit testing is essential for type testing and verifying the breaker’s full fault-clearing capability.

* Primary injection testing is ideal for routine maintenance and commissioning, ensuring operational

readiness without exposing the breaker to destructive stress.

Megger-.



Testen van snelschakelaars volgens Al

Aspect Short-Circuif Test

Doel Typegoedkeuring / prestatie
Teststroom Volledige foutstroom (tientallen kA)
Realisme Hoog

Veiligheid & Kosten Risicovol, duur

Stress op schakelaar Hoog (mogelijk destructief)
Veldtoepassing Nee

Normconformiteit Vereist voor typegoedkeuring

Q, Conclusie

Primary Injection Test
Routinecontrole / functionaliteit
Beperkt (enkele kA)

Laag

Veilig, goedkoop

Laag (niet-destructief)

Ja

Niet voldoende voor typegoedkeuring

Short-circuit testing is essentieel voor typegoedkeuring en het valideren van het volledige

onderbrekingsvermogen.

Primary injection testing is ideaal voor onderhoud en inbedrijfstelling, zonder de schakelaar

bloot te stellen aan destructiev

Stuur Copilot een bericht of @ vermeld een tabblad

<+ Snelle reactie v

Megger-.



Testen van snelschakelaars volgens Al

In railway traction contexts, field short circuit testing is reserved for rare, high-value
validations (e.g., new installations) due to its intensity, while primary injection is
preferred for ongoing reliability checks to balance thoroughness with practicality and
safety. A hybrid approach—field shorts for certification, injections for maintenance—
optimizes lifecycle management. Always consult standards like IEC 60077 for railway-

specific protocols.

« Cost-effective and flexible:
hecks) without

+ Precise control and diagnostics: Al
and data logging for parameters like di

+ Incomplete chain testing:
) might

- Time for setup:
th

Vraag I

Field Short Circuit Testing for DC High-Speed Circuit Breakers

t, ensuring the
and stray

interruption time:
fault energies.

Cons:

PPE, and em

Major operatianal disruption: Nec
g down li for hou

Expensive and resource-heavy: Requires
utiiity operato

@ Think harder con:
due to noise, EMI, or ecological imp:

Megger-.



Testen van snelschakelaars volgens Al

(Feature [ Short-CircuitTesting | Primary Injection Testing |
Very High (real network Moderate (controlled, lacks
conditions) network impedance)
flash) energized equipment)

Service Impact High (requires power shutdown, Low/None (performed during
disrupts service) isolated maintenance)

current levels)
substation) breaker under test) deepseel(

Cost Lower equipment cost, High capital cost for test set,
higher operational/downtime | lower operational cost
cost

Primary Use Case System commissioning, Routine maintenance,
validation of protection calibration, troubleshooting
coordination

The trend in the railway industry strongly favors Primary Injection Testing for routine maintenance and commissioning of individual
breakers due to its superior safety, control, and lack of service disruption.

Short-Circuit Testing is reserved for specific, high-stakes scenarios:

- Initial commissioning of a new substation or a completely new protection scheme.

- Validating the overall system coordination after major network changes.

- Forensic analysis after a real failure where the performance of the entire system is in question.

Megger-.



En wat zeggen ze in Duitsland ?

VDV-Schrift 520
01/2015

Kurzschluss- und Uberlastschutz von
Fahrstromanlagen flr Gleichstrom-
Nahverkehrshahnen

Ll 1 : | . z
TobiagiSchmidt.. | BEEEE =
Tract|on poWERsUpply mamtenance technician 555'5 g

- JIHHIIIIIH!IIIIHI e 5
_/,,_- r >

. o s
Wel "— al

easy to opelaier Ay '

2=

Instead of performing short-circuit tests test rectifiers can be used in case of renewals, major
modifications or regular inspections to set the direct overcurrent releases and to test their

tripping. In case of major modifications it also has to be proved that the cut-off condition is still
observed by measuring the loop resistance.

Megger-.


https://youtu.be/RX9nfCSWg9s?si=OVfYIHQe-afyZE3X

Snelschakelaars in Nederland (Nationale spoorwegen) - Infrastructuur

Can you make an estimate of how many DC High Speed Circuit

Breakers these 5 railways have in operation today?

2) ProRail (Netherlands, 1.5 kV DC network)

* Best (central) estimate: ~1,500 HSCBs
* Plausible range: ~800 - 2,400 HSCBs

How | arrived at it (summary):

e Dutch main network length = 6,800 km track with ~75% electrified (1.5 kV DC on many lines). ProRail
documents show a dense, largely electrified network. Use shorter substation spacing for 1.5 kV (~8-15
km) and assume each sector/sectioning cabin and substation has multiple breakers (4-10). That yields

the range above. (Network / spacing references: ProRail network statements and national rail

ChatGPT

summaries.)  enwiecisorg + Estimate Minimum Maximum
ProRail 1500 800 2400
Infrabel 2000 1500 2500
Adif 3000 1500 5000
PKP 3000 2000 4500
RFI 4000 2500 6000
Total 13500 8300 20400

13
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Snelschakelaars in Nederland (LRT — Metro) - Infrastructuur

| have the same question but now for the largest lightrail organisations
in the Netherlands : RET (Rotterdam), GVB (Amsterdam) and HTM (The
Hague).

Quick headline estimates

e RET (Rotterdam) — = 200-350 DC HSCBs (central ~250) . enwikipediaorg
* GVB (Amsterdam) — = 250-450 DC HSCBs (central ~300). enwikpedia.on
* HTM (The Hague) — = 150-300 DC HSCBs (central ~200). enwiipediorg

Combined total (three operators): ~600-1,100 HSCBs (best-guess ~750).

ChatGPT

14
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Snelschakelaars in Nederland (Nationale Spoorwegen) - trein

'- ,|| Totaaloverzicht

* Sprinters: = 337 freinstellen
* Intercity’s: = 304 treinstellen
* Locomotieven: = 20

* Internationale treinen (ICNG Belgié&): = 20 (in opbouw)

Flirt HRN3 =33
Flirt HRN4 =25
Flirt TAG =6

SLT 4 =69
SLT 6 =62
SNG BO3 =67
SNG BO4 =50
SNG AO3 =50
SNG AO4 =38

Totaal Sprinters = 333

ICMm2 =36
ICMm3 =17
ICMm4 =15
ICNGS =30
ICNG8 =13
ICNG Belgie =14
VIRM4 =51
Virmm1-4 =32
Virmm1-6 =47

Virmm2/3-4 =14
Virmm2/3-6 =31

=28
=20

Totaal Intercity = 348

1 snelschakelaar/trein = 681 schakelaars

Megger.



De belangrijkste constructeurs

T=Trein

I=Infrastructuur

UR...
NDC...
ARC...

Gerapid...

IR...

Vendor

Installed

GE Rapid
Secheron
Hawker Siddely

MicroElletrica

20.000
157.000
40.000
20.000
40.000

277.000

16
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DC HSCPB’s maintenance : Manufacturer’s recommendations

Type of inspection

Intervals of inspection

Work of inspection

General visual and functional
check

Recommendation: every 6 months

At least once a year

Remove dirt, check drive and
trips for correct operations

Checks:
 Contacts
Arc probes

* Protective walls
e Arc chute (LBK)

After high short circuit openings
(>25kA)

at frequent operations with over-
load-and/or rated current

At least once a year

Check for wear and deposits

Check breaker and tripping
mechanism. To be carried out
by trained specialist.

After 5.000 mech. operations

At least once every 4 years

Check proper operation,
setting values and flexible braid

Check arc probes and arc
chute screw connections

After each job carried out in the

contacts
probes
arc chute

At least once every 6 months

Check for tight fitting

Figure 1

D.2

Periodicity of the inspections

Al

Important!

These frequencies are given for normal (abnormal conditions are listed in § C.2).
The user should adapt these frequencies when using this device in other conditions

Operation

Frequency

Basic inspection

At least once a year

Detailed inspection

Whenever one of the following event occurs first:
— Every 18-24 months

— Or after every 250 overload current interruptions
(current value > maximum current release setting Id).

— Or after every 500 manual or remote openings
(current value < maximum current release setting Id).

Figure 2

Megger.



BALTO : Different Models — Modular & Compact 4000

iy BALTO MODULAR
. b@!— % DC High Current Circuit Breaker Tester

— AJIIII[MIIIIIIM = Systems Configuration
T ———

S Balto Modular System Current Qutput | Troalley Extendable Protection Relay Test | Balto Win Software
| Megger.samo. &"l"[l""l”ll"l o (with additional BALTO Modular | | jcence Key
/ E Current Generator 4000A)

L — BALTO Modular 4000-8 4000 A 8000 A Optional Optional

. S AT — BALTO Modular 4000-12 4000 A 12000 A Optional Optional
jl. = i . BA LTO M O D U LA R BALTO Modular 4000-20 4000 A 20000 A Optional Optional
BALTO Modular 8000 8000 A 8000 A Optional Optional

BALTO Modular 8000-12 8000 A 12000 A Optional Optional

BALTO Modular 8000-20 8000 A 20000 A Optional Optional

BALTO Modular 12000 12000 A 12000 A Optional Optional

BALTO Modular 12000-20 12000 A 20000 A Optional Optional

BALTO Modular 16000-20 16000 A 20000 A Optional Optional

BALTO Modular 20000 20000 A 20000 A Optional Optional

BALTO Modular 24000-40 24000 A 40000 A Optional Optional

BALTO Modular 32000-40 32000 A 40000 A Optional Optional

BALTO Modular 40000 40000 A 40000 A Optional Optional

Ay LI
LT T

= The functionality of both models is identical

BALTO COMPACT = Secondary Current Injection
= Protection Relay Test — Licence Key

= Standard 2m Cable Set

Megger.



BALTO — Algemeen schema

@ 1. Mains supply 110V/60Hz
] 1%
PLC ~—r 2. Battery chargers.
Charger(s)
s e 3. Ultra-caps buffer for batteries
BENNING BlENNINGopuon ’ mng)LEé e o T .
AC/DC | AC/DC @ ] 4. Batteries
+‘ 1.5 i i 5. Control Unit (Controller)
SLAVE @ 6. Power Unit 4,000A up to
] MODULE 20,000A
[ ULTRACAPS @ fffhe 1 : :
= iz 1 = 7. Device Under Test - High-
1.5 b * . )
Max 15,5 V/ |- oc _m ff,";%'," { speed DC circuit
\ _[ = . ®/ 8. Emergency Disconnect
oo x5 -
_ 1 Max 4V
BATTERY Thei
| 1.4
Trolley

Megger.



' BALTO Modular : Controle paneel

1. Control unit - Display screen

(tactile)
2. Push button O/l and signaling PLC
3. Signaling system operational
4. Emergency Stop (soft)
5. External measurement (used for _

: - 1. Mains

voltage drop and calibration)
6. USB communication 2. System (Charger) on/off
7. Communication RJ45 3. Battery charger fuses e ——
3. Buzzer 4, Charge/Dlscharg_e connecil

5. Ground Connection




BALTO in operation

BALTO Demo
(2)

Infrabel
Substation Testing

Megger.


Infrabel V1.mp4
file:///C:/BaltoDemo/Balto.exe

Enabling everyone to live
confidently and work safely, with
the energies that power our
world.

\' [ToTe[] o
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