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Open DC grid overview
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Grid control basics: Water analogy
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Voltage Levels according to ISO/DIS 21780

" |EEE P2030.10:

——— 60V - Usgenprotect - Stay below 52V if possible, but
Overvoltage e voltage up to 58V is allowed
Limited Operation 48maxhigh.limited
- 92V - Usgmaxuniimited - Minimum supply voltage of 36V at
48V - U, the consumer (source voltage
must be higher)
= Selected Range for ODG Pilot
36V - U4Bmin,un|imited

Limited Operation

24V -

Undervoltage

20V -

- Target voltage of renewable
Uasgmin owimited energy generators: 54V

Hsastoprorc - Lowest voltage for loads: 40V
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Renewable Energy Source

volage = Always try to generate

V . . .
54v . maximum grid voltage untl_l
Eov maximum power / current is
50V e, reached
48V
46V
44V I
42V
40V

Import Export
>
Current




Energy Storage System
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= SOC determines nominal
voltage

- Low batteries are charged first and
discharged last

" Hysteresis to prevent energy
transfer between batteries

= Droop resistance defined by
maximum device current




Smart Loads
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= Load shedding determined by
grid voltage

= |deally, a load would ramp
down its power slowly instead
of shutting off immediately.

= Hysteresis needed between on
and off thresholds




Example: Renewable energy source (left) and battery (right)

Voltage Voltage
A Vset I:)max/ A
54V X 54V
‘\ dcdc,max K
52V ‘\ 52V
50V S 50V
48V 48V
46V 46V
Imax
44V 44V
42V 42V
40V 40V
Import Export Import Export s
> >
Current Current
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Backup




DC/DC buck converter basics

Q Vew _ L
Vin0 — ¥ ALAA O Vout
- Ci 1 Z D — Gout
off
= = on =—

Vswt

out

ton + toff V

m

tOI"I

toff

48V Open DC Grid Interface



Bi-directional DC/DC converter
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