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DC Circuit Breaker Market C trati o A - ircui 1
rcuit Breaker Market Concentration ‘).L: QS‘ 5 o ‘C)‘f usS A:J I DC Circuit Breaker Company List

Markiat Concentration * ABB Ltd

o ." w
Consclidated- Market dominated by 1-5 major

* |arsen & Toubro Limited
players

DC Circuit Breaker Market : Growth Rate by Region, 2022-2027 * Mitsubishi Electric Corporation
i * GEYA Electrical Co.

* Entec Electric & Electronic Co Lid

* Hyundai Electric & Energy Systems Co

* Rockwell Automation

* Eaton Corporation PLC

* Siemens AG

T~ . ~
I‘Ett‘i rcuit Breaker. Market,
c' ™ by A

lop}
Sl oy = $ '\_’\ » Nader Electrical
. H]gh ('\' ".’
B Medium \,‘ //,- 02 P Fuji Electric Co Ltd
Low ' * Powell Industries, Inc.

* Schneider Electric SE

'
Source: Mordor G
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Specifications / Requirements Value Unit Applicable Standards

Frame size (General-purpose/High- High-speed - IEEE Std C37.14™-2015 & 1EC TS 61936-

speed/ Rectifier/Semi-high-speed) 2:2015

breakers

Indoor / outdoor switcheear Indoor - IEEE 5td C37.20.1™-2015

Ingress protection ratings (1P) 4X - IEC 60529, Ed. 2.2, 2015

Nominal breaking power 2 MW IEEE Std 17092018 and IEC TS 61936-
2:2015

Nominal MVDC Class Rated Voltage 1.8/0.9 kV Clause 5.2.1, [EEE 5td 1709T™_ 2018

Single/Double

Rated maximum voltage (V) 2.7(8)Y1.35(D) kV IEEE Std 1709T™-2018 and IEC TS 61936-
2:2015

Rated short-duration withstand 3.6(8)/1.8(D) kV IEEE Std 1709T8-2018 and IEC TS 61936-

voltage to ground (U.), for 1 minute’ 2:2015

Steady state de voltage tolerances limits +5% - Clause 2.8.3 [EC 60092-101, Ed. 4.1 b:2002

Rated continuous current (I-) 1000 A IEEE Std C37.14™.2015 & IEC TS 61936-
2:2015

Rated peak current (1) 1200 A IEEE S5td C37.14™.2015 & 1EC TS 61936-
2:2015

Rated short-time withstand current (L) 1500 A IEEE Std C37.14™.2015 & IEC TS 61936-
2:2015

Rated duration of short circuit (tk) 0.05 5 IEEE 5td C37.14™.2015 & IEC TS 61936-
2:2015

short circuit detection method PE-FMS” - *Pieso-electric fast mechanical switch

DCCB operation time (fault to clear) 0.005 5

di/dt requirements during operation 4000 Alms IEEE Std 17092018

Recovery voltage and Insulation N/A - IEEE Std C37.14™.2015 and [EC TS 61936-

performance test® 2:2015

Grounding with low impedance and YES - IEEE Std 142 and [EEE Std 1100

isolated from all other ground

references?

Clearances and Creepage YES - IEC 60092-502 & 503, IEC 61010-1

EMI/EMC studies?? NO -




Ingress protection test? NO -

burned-in test (50h at full load, 50h at YES only If | IEC/IEEE 60780-323

min. specified load) at room available

temperature in Iran

Type tests (Transient immunity, NO - IEEE Std C37.100 and [EEE Std 1899

Environmental test, Vibration, shock,

and impact test, Temperature storage

test,

Electromagnetic compatibility)?*

functions test YES - IEEE Std C37.14™-2015 & IEC TS 61936-
2:2015

Routine tests { Dielectric test, YES only If | IEEE Std C37.100, IEEE Std 1899 IEEE Std

Measurement of the resistance of the ﬂ‘:’ﬂ“ﬂmﬁ 170972018 and [EC TS 61936-2:2015

main circuit, Design and visual checks, in Iran

Steady-state voltage test, interruption

test)

Operating témperature range -5 to 40 °C

Repetitive duty operations and normal 200 operations - IEEE Std C37.14™-2015

maintenance? At least

No-load losses 5% - IEEE Std 1662™-2016

Efficiency 90% - IEEE Std 1662™-2016

Volumetric specific power density 15 MW/m? | IEEE Std 1662™-2016

weight specific power density 60 kW/ke | IEEE 5td 1662™-2016

The duration of the test may be reduced to one second (1s) if a voltage 20% greater than that specified. It applies to cables, fuses,
switches or bus conductors while the requirements for power electronics are given in IEEE Std 1662.

Recovery voltage 1 ms after interruption shall be not less than 95% of the rated maximum voltage of

the circuit breaker and shall be maintained for no less than 100 ms.

Technology readiness level (TRL) 5 1s a prototype that meets all the requirements inside an enclosure at full voltage and power but
not ready for industrial market.
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