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DC-GRID Objectives
MODELLING

DC grid modelling with short circuit DC converter, AFE rectifier, fuses, circuit breakers, battery sYsiems,
analysis and protection study and link capacitors.

» Safety mechanisms of battery systems.

+ Examine the impact of short circuits.

- Integrate these models into a simulation environment.

* Analyse DC grid dynamics and improved protection systems.







Simulink Model

Single line diagram of the DC grid

Simulink Model of the DC grid
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Single line diagram of the DC grid
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Simulink Model of the DC grid
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Battery system model

o Fuse170M3469
Specifications fo—
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Nominal Module Voltage - 38,4 V
Nominal Capacity - 45 Ah

DC internal resistance- 25 mQ
Max. Charge Voltage - 43,8V
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Electrical drives

Drive DC voltage[V] Capacitance[mF] ESR[mQ] ESL[nH]

NXP0520 (AFE) 700 10.8 6.67 5.33
NXP0O730 (INU) 700 10.8 6.67 0.33

NXP0168 (DC-DC) /700 y o 10 8

IGBT’s parameters :

* |GBT saturation voltage = 1.9V

* |GBTresistance=3.7mQ

* Diode thresholdvoltage = 1.5V

* Diode resistance=2.7mQ

* Inverse Diode It = 93000A32s

* |Inverse Diode lisw = 4320A (10ms)




Generator Subsystem

<Stator voltage vd (pu)>
<Stator voltage vq (pu)>
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Excitation System pu Standard

* Generator (LSAM 50.2 L8 /4p) 812,5 KVA, 440V

* Active Front End rectifier (VACON NXP0520)
*+ LCL Filter

rated current — 520 [A]

net side inductance — 88 [pH]

drive side inductance — 180 [pH]

filter capacitance - 68 [pF]

Common mode capacitance — 20 [uF]
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High speed fuses Bussman type are used, and the electrical characteristics are presented

in the table below.
Type Rated Pre-arc
current[A] (1]
170M3469 400 15000
170M6462 800 69500
170M6464 1000 140000

Clearing Loss [W]
[*]
105000
465000
945000

170M3469 FUSE2
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High speed fuses Bussman type are used, and the electrical characteristics are presented
In the table below.

Peak fault current reached

at start of arcing \ e Possible, unrestricted
Type Rated Pre-arc Clearing Loss [W] TN
current [A] [1%t] [1%t] AM{‘ : X ¥
: \
170M3469 400 15000 105000 ;
Start of fault
170M6462 800 69500 465000 \

170M6464 1000 140000 SZiis100]0 ':

>
Pre-arcing tim:I’\rcing

time

Total clearing time

170M3469 FUSE2
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Simulink Model with protective
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Simulations
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Battery string 1
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NXP0168(DC-DC)

|2t IGBT

Inverse Diode I°t = 93000A%s
Inverse Diode IFSM = 4320A (10m
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Example Projects
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Future Developments

e Verification and Validation

e Test Setup and Class Approval

* An extensive model of Solid-state
circuit breaker (SSCB).

* Integration of SSCB model into the existing
model




	Default Section
	Slide 1

	Untitled Section
	Slide 2

	Untitled Section
	Slide 3
	Slide 4
	Slide 5

	Untitled Section
	Slide 6
	Slide 7

	Untitled Section
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13

	Untitled Section
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

	Untitled Section
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26

	Untitled Section
	Slide 27
	Slide 28
	Slide 29

	Untitled Section
	Slide 30


