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Introduction

This document goes deep into the flow of the CAN communications depending on the EPC
mode.

Current Controlled Mode (CCMode)

In this mode, the external controller will set the current reference for the High Voltage DC
side (HVDC side) or de Low Voltage DC side (LVDC side).

- Positive current: is defined as transferring energy from High Voltage DC side (HVDC
side) to Low Voltage DC side (LVDC side). It is also called charging direction.
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- Negative current: is defined as transferring energy from Low Voltage DC side (LVDC
side) to HVDC side. It is also called discharging direction.

High Voltage Side < Low Voltage Side

In order to avoid errors during transfer process, there is a security signal that has to be sent
to set the current direction.

If the voltage (in high or low side) goes beyond the limits, the DCDC converter will stop and
show an error. Once the voltage returns to the nominal range and a reset is performed,
current control is re-established. When the EPC is disabled through CAN or hardware enable
input, reset of errors is performed.



High Side Voltage Controlled Mode (HSVCMode)

In this mode, the external controller will set the voltage reference for the High Voltage DC
side (HVDC side). Power and current limits can be configured.

EPC will manage the power flow aiming to maintain the high side voltage reference. The
external controller is able to choose bidirectional operation or unidirectional in any direction
thanks to “Power Flow Direction” signal.

Some limits in the LVDC can be configured in order to protect the energy source connected
to the LVDC. If LVDC voltage goes above “LVDC max voltage”, charging power flow direction
is disabled. When the voltage goes below “LVDC max voltage” minus “LVDC max voltage
hysteresis” charging power flow direction is enabled. If LVDC voltage goes below “LVDC min
voltage”, discharging power flow direction is disabled. When the voltage goes above “LVDC
min voltage” plus “LVDC min voltage hysteresis” discharging power flow direction is enabled.

Charging power flow
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Low Side Voltage Controlled Mode (LSVCMode)

In this mode, the external controller will set the voltage reference for the Low Voltage DC
side (LVDC side). Power and current limits can be configured.

EPC will manage the power flow aiming to maintain the low side voltage reference. The
external controller is able to choose bidirectional operation or unidirectional in any direction
thanks to “Power Flow Direction” signal.

Some limits in the HVDC can be configured in order to protect the energy source connected
to the HVDC. If HVDC voltage goes above “HVDC max voltage”, discharging power flow
direction is disabled. When the voltage goes below “HVDC max voltage” minus “HVDC max
voltage hysteresis” discharging power flow direction is enabled. If HVDC voltage goes below
“"HVDC min voltage”, charging power flow direction is disabled. When the voltage goes above
“HVDC min voltage” plus “HVDC min voltage hysteresis” charging power flow direction is
enabled.
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Discharging power flow
HVDC max voltage hysteresis direction disabled
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Bidirectional operation
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High Side Voltage Photovoltaic Mode (HSPVMode)

In this mode, the EPC converter performs MPPT tracking algorithm in the HVDC side. This
mode is used when solar panels are connected to the HVDC side. The external controller is
able set the voltage reference for the LVDC side. Also current or power limits can be
configured. LVDC voltage reference and HVDC voltage limits must be configured in the same
way than LSVCMode).

The energy flows only in charging direction. (Energy is transferred from HVDC to LVDC side)

Low Side Voltage Photovoltaic Mode (LSPVMode)

In this mode, the EPC converter performs MPPT tracking algorithm in the LVDC side. This
mode is used when solar panels are connected to the LVDC side. The external controller is
able set the voltage reference for the HVDC side. Also current or power limits can be
configured. HVDC voltage reference and LVDC voltage limits must be configured in the same
way than HSVCMode).

The energy flows only in discharging direction. (Energy is transferred from LVDC to HVDC
side)

Appendix

The communication flow charts for each EPC mode are shown below. In the cases of
CCMode, HSVCMode and LSVCMode a battery discharge from the high side is simulated. In
the PV cases, normal use is simulated.
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User EPC

| Initialization of EPC 3k5 in CCMode simulating a battery discharge from High Side to Low Side :I

EPC control - DLC=5 - Cycle time:None
[0xEBX0] 0x0200000000h

i

Oh
[OXFBXQ] 0X0C000000000 (T=rrerfm
from 3o & byt an evor
has ocumred

‘ [0xFBX4] 0x0200000000h

EPC configuration - DLC=8 - Cycle time:None
[0xEBX1] 0x818C2094A491461Ah

i
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[0xFBX3] 0x818C20945E91 461Ah

EPC current limits configuration - DLC=8 - Cycle time:None
[0xEBX4] OxEED2EED27/E047E04h

v

[0xFBX8] DxEEQ2EEQ27 E047E04h

EPC control - DLC=5 - Cycle time:None
[0xEBX0] 0x03BAFF0000h

i

Current reference High Side

Oh
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Figure 1. Flow chart CCMode
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User EPC

( Initialization of EPC 35 in HSVCMode simulator fixed to 630V ]

EPC control - DLC=5 - Cycle time:None
[0xEBX0] 0x0000000000h

Enable = 0

Power direction = 0

Current reference High Side = 0

Current reference Low Side =0

[0xFBX0] 0X0C0000000000N (if message show values|
from 3 10 8 byle an arror

has ocurred

[0XFBX4] 0x0000000000h

EPC configuration - DLC=8 - Cycle time:None
[0xEBX1] 0x030000000090461Ah

v

Mode = 3

High side maximum voltage = 0

High side minimum voltage = 0

Low side maximum voltage = 0

Low side minir voltage = 0

Charge power limit = 420 (4200 W)
Discharge power limit = 420 (4200 W)

[0xFBX3] 0){030000000090461 Ah

EPC extended configuration - DLC=2 - Cycle time:None
[0xEBX3] 0x0100h

Extended mode = 1

Power flow direction= 0

CAN network check mode = 0

[0xFBX5] 0x01000

EPC current limits configuration - DLC=8 - Cycle time:None
[0xEBX4] OxEE02EE027E047E04h

v

HVDC charge current limit = 750 (7.50 A)
HVDC discharge current limit = 750 (7.50 A)
LVDC charge current limit = 1150 (115.0 A)

LVDC discharge current limit = 1150 (115.0 A)

[0xFBX8] OxEE02EE027 E047E04h

EPC HSVCMode and LSPVMode control - DLC=8 - Cycle time:None
[0xEBX5] 0x9C187C15F8111414h

> _Putyowr values

in the varisbles

High side voltage reference = 6300 (630 V)
LVDC max voltage = 5500 (55.0 V)
LVDC min voltage = 4600 (46.0 V)

LVDC max voltage hysteresis = 20 (2.0 V)

LVDC min voltage hysteresis = 20 (2.0 V)

[0xFBX7] 0x0C187C15F811 1414h

EPC control - DLC=5 - Cycle time:None
[0xEBX0] 0x0100000000h

Enable = 1

Power direction = 0

Current reference High Side = 0

Current reference Low Side =0

[0xFBX0] 0X0C0000000000N (it message show valuss|
from 3 to 8 byte en eror

hesccured |

[0xFBX4] 0x0100000000hNh

---------------------------------------------- Clo

Figure 2. Flow chart HSVCMode
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User EPC

\/ Initialization of EPC 3k5 in LSVCMode simulator fixed to 48V J

EPC control - DLC=5 - Cycle time:None
[0xEBX0] 0x0000000000h R

Enable = 0

Power direction = 0

Current reference High Side = 0

Current reference Low Side =0

[0xFBXD] 0x0C0000000000h - \

i message show valuss
from 310 8 byte an aror
has ocured

[0xFBX4] 000000000000

EPC configuration - DLC=8 - Cycle time:None
[0xEBX1] 0x030000000090461Ah

v

Mode = 3

High side maximum voltage = 0

High side mir voltage =0

Low side maximum voltage = 0

Low side minimum voltage = 0
Charge power limit = 420 (4200 W)
Discharge power limit = 420 (4200 W)

[0xFBX3] 0x030000000090461 Ah

EPC extended configuration - DLC=2 - Cycle time:None
[0xEBX3] 0x0200h

v

Extended mode = 2

Power flow direction= 0

CAN network check mode = 0

[oxFEIX5] 0x0200h

EPC current limits configuration - DLC=8 - Cycle time:None
[0xEBX4] 0xEEO2EEQ27E047E04h R

HVDC charge current limit = 750 (7.50 A)
HVDC discharge current limit = 750 (7.50 A)
LVDC charge current limit = 1150 (115.0 A)

LVDC discharge current limit = 1150 (115.0 A)

[0xFBX8] 0xEE02EE027 E047TE04h

EPC LSVCMode and HSPVMode control - DLC=8 - Cycle time:None
[0xEBX6] 0xC0126419A8160A0Ah

» | Putyou values

in the varisbles

Low side voltage reference = 4800 (48.0 V)
HVDC max voltage = 6500 (650.0 V)
HVDC min voltage = 5800 (580.0 V)

HVDC max voltage hysteresis = 10 (10.0 V)

HVDC min voltage hysteresis = 10 (10.0 V)

[0xFBX8] 0xC0126419A81 G0A0AN

EPC control - DLC=5 - Cycle time:None
[0xEBX0] 0x0100000000h

Enable = 1

Power direction = 0

Current reference High Side = 0

Current reference Low Side =0

[0xFBXD] 0x0C0000000000h -

if message show valuss
from 310 8 byt an amor
has ocurred

[0XFBX4] 0201000000000

Figure 3. Flow chart LSVCMode
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User EPC

\: Initialization of EPC 3k5 in HSPVMode ‘I

EPC control - DLC=5 - Cycle time:None
[0xEBX0] 0x0000000000h

Enable = 0

Power direction = 0

Current reference High Side = 0

Current reference Low Side =0

[0xFBX0] 0X0C0000000000N (if message show values|
from 3 10 8 byke an aror

has ocurred

[0XFBX4] 0x0000000000h

EPC configuration - DLC=8 - Cycle time:None
[0xEBX1] 0x030000000090461Ah

v

Mode =3

High side maximum voltage = 0

High side minimum voltage = 0

Low side maximum voltage = 0

Low side minir voltage = 0

Charge power limit = 420 (4200 W)
Discharge power limit = 420 (4200 W)

[0xFBX3] 0){030000000090461 Ah

EPC extended configuration - DLC=2 - Cycle time:None
[0xEBX3] 0x0600h

Extended mode = 6

Power flow direction= 0

CAN network check mode = 0

[0xFBX5] 0x06000

EPC current limits configuration - DLC=8 - Cycle time:None
[0xEBX4] OxEE02EE027E047E04h

v

HVDC charge current limit = 750 (7.50 A)
HVDC discharge current limit = 750 (7.50 A)
LVDC charge current limit = 1150 (115.0 A)

LVDC discharge current limit = 1150 (115.0 A)

[0xFBX8] OxEE02EE027 E047E04h

EPC LSVCMode and HSPVMode control - DLC=8 - Cycle time:None
[0xEBX6] 0x7C15401F50140A0Ah

> _Putyowr values

in the varisbles

Low side voltage reference = 5500 (55.0 V)
HVDC max voltage = 8000 (800.0 V)
HVDC min voltage = 5200 (520.0 V)

HVDC max voltage hysteresis = 100 (10.0 V)

HVDC min voltage hysteresis = 100 (10.0 V)

[0xFBX8] 0x7C15401F501 40A0AD

EPC control - DLC=5 - Cycle time:None
[0xEBX0] 0x0100000000h

Enable = 1

Power direction = 0

Current reference High Side = 0

Current reference Low Side =0

[0xFBX0] 0X0C0000000000N (it message show valuss|
from 3 to B byle en eror

hes ccured |

[0xFBX4] 0x0100000000hh

---------------------------------------------- Clo

Figure 4. Flow chart HSPVMode
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User EPC

\: Initialization of EPC 3k5 in LSPVMode \

EPC control - DLC=5 - Cycle time:None
[0xEBX0] 0x0000000000h R

Enable = 0

Power direction = 0

Current reference High Side = 0

Current reference Low Side =0

i message show valuss
from 310 8 byte an aror
has ocured

[0xFBXD] 0x0C0000000000h

[0xFBX4] 000000000000

EPC configuration - DLC=8 - Cycle time:None
[0xEBX1] 0x030000000058620%h

v

Mode = 3

High side maximum voltage = 0

High side mir voltage =0

Low side maximum voltage = 0

Low side minimum voltage = 0
Charge power limit = 420 (4200 W)
Discharge power limit = 420 (4200 W)

[0xFBX3] 0x0300000000 5862090

EPC extended configuration - DLC=2 - Cycle time:None
[0xEBX3] 0x0700h

v

Extended mode = 7

Power flow direction= 0

CAN network check mode = 0

[oxFEIX5] 0x0700h

EPC current limits configuration - DLC=8 - Cycle time:None
[0xEBX4] 0xEEO2EEQ27E047E04h R

HVDC charge current limit = 750 (7.50 A)
HVDC discharge current limit = 750 (7.50 A)
LVDC charge current limit = 1150 (115.0 A)

LVDC discharge current limit = 1150 (115.0 A)

[0xFBX8] 0xEE02EE027 E047TE04h

EPC HSVCMode and LSPVMode control - DLC=8 - Cycle time:None
[0xEBX5] 0x70177017B80B1414h

» | Putyou values

in the varisbles

High side voltage reference = 6000 (600.0 V)
LVDC max voltage = 6000 (60.0 V)
LVDC min voltage = 3300 (33.0 V)

LVDC max voltage hysteresis = 20 (2.0V)
LVDC min voltage hysteresis = 20 (2.0 V)

[OXFBXT] 0x70177017880‘8‘|414h

EPC control - DLC=5 - Cycle time:None
[0xEBX0] 0x0100000000h

Enable = 1

Power direction = 0

Current reference High Side = 0

Current reference Low Side =0

[0xFBXD] 0x0C0000000000h

if message show valuss
from 310 8 byt an amor
has ocurred

[0XFBX4] 0201000000000

Figure 5. Flow chart LSPVMode
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