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INFORMATION TECHNOLOGY -
HOME ELECTRONIC SYSTEM (HES) ARCHITECTURE -

Part 4-302: Application protocols for electrical
storage systems and controllers

FOREWORD

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commissi
form the specialized system for worldwide standardization. National bodies that are members of ISQor

participate in the development of International Standards through technical committees establishéd\ by

respective organization to deal with particular fields of technical activity. ISO and IEC technical ‘committ
collaborate in fields of mutual interest. Other international organizations, governmental and non<governmen
in liaison with ISO and IEC, also take part in the work.

The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possible,
international consensus of opinion on the relevant subjects since each technical committee” has representat
from all interested IEC and ISO National bodies.

IEC and ISO documents have the form of recommendations for international use and-are accepted by IEC
ISO National bodies in that sense. While all reasonable efforts are made to ensure that the technical conten
IEC and ISO documents is accurate, IEC and ISO cannot be held responsible for, the way in which they are u
or for any misinterpretation by any end user.

In order to promote international uniformity, IEC and ISO National~bodies undertake to apply IEC
ISO documents transparently to the maximum extent possible in their‘national and regional publications.
divergence between any IEC and ISO document and the corresponding’ national or regional publication shall
clearly indicated in the latter.

IEC and ISO do not provide any attestation of conformity. Independent certification bodies provide conforn
assessment services and, in some areas, access to IEC<and' ISO marks of conformity. IEC and ISO are
responsible for any services carried out by independent certification bodies.

All users should ensure that they have the latest editionnof this document.

No liability shall attach to IEC and ISO or their directors, employees, servants or agents including individ
experts and members of its technical committees”“and IEC and ISO National bodies for any personal inj
property damage or other damage of any nature’whatsoever, whether direct or indirect, or for costs (includ
legal fees) and expenses arising out of the-publication, use of, or reliance upon, this ISO/IEC document or

other IEC and ISO documents.

Attention is drawn to the Normative seferences cited in this document. Use of the referenced publication
indispensable for the correct application of this document.

Attention is drawn to the possibility that some of the elements of this ISO/IEC document may be the subjec
patent rights. IEC and ISO stiall'not be held responsible for identifying any or all such patent rights.

D/IEC 14543-4-302 has been prepared by subcommittee 25: Interconnection of informat
hnology equipment; of ISO/IEC joint technical committee 1: Information technology. It is
ernational Standard.

In
w

TE list of -all currently available parts of the ISO/IEC 14543 series, under the general t

rmatioh-technology — Home Electronic System (HES) architecture, can be found on the |
bsite’and ISO website.
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e (ext or this International Standard IS based on the Tollowing documents:
Draft Report on voting
JTC1-SC25/3100/CDV JTC1-SC25/3130/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.


https://iecnorm.com/api/?name=1cbf12b9f7e5335946d9f2a348a2f466

-6 - ISO/IEC 14543-4-302:2023
© ISO/IEC 2023

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1, available at www.iec.ch/members_experts/refdocs
and www.iso.org/directives.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This part of ISO/IEC 14543 specifies the detailed procedures and behaviours of both electrical
storage systems and controllers at the application level of communications based on
ISO/IEC 14543-4-3. This document specifies the message structure, sequences and protocol
of the application layer for networked enhanced control devices used in the Home Electronic
System (HES). Some services are targeted for communications between devices. Other
services are exclusively reserved for management purposes. Some services can be used for
both management and run-time communications. This document is applicable for energy
management services involving storage batteries, inverters, chargers and related devices.

IS

D/IEC 14543-4-302. ISO/IEC 14543-4-3 specifies the message structure, sequences

Figure 1 shows the relationship among IEC 62394, ISO/IEC 14543-4-3 %nd

protocol for general-purpose communications used in network enhanced control devices of

Ho

forl the use-level process and the services such as energy management, remate maintenan

an
€q

uipment. IEC 62394 specifies the detailed lists of control commands*on NECD obje

(sg¢e ISO/IEC 14543-4-3). Annex A shows terms and NECD protoeol frame format

IS

IS
of

D/IEC 14543-4-3 and |IEC 62394.

Application protocol:

specified for each device class ISO/IEC 14543-4-302

Application layer Control commands IEC 62394

NECD Protocol ISO/IEC 14543-4-3

Transport layer

Network layer
MAC layer
PHY layer

IEC

Figure 1 — Relationship between IEC 62394, ISO/IEC 14543-4-3 and ISO/IEC 14543-4-3(2

D/IEC 14543-4-3 is a general-purpose communications specification that applies to a vari
devices. ISO/IEC 14543-4-3 is the basis for this document, which specifies detai

procedures and behaviqurs for pre-packaged system solutions that include storage batteri
inerters, chargers(and related devices. The procedures and behaviours specified in t

do
ho

In
IS
se

uehces, timeout requirements, required combinations of acceptable commands, etc..

nd
he

me Electronic System (HES) Class 1. ISO/IEC 14543-4-3 provides the common interfages

re,

d other services for easily building a system consisting of multi-véendor devices 4nd

Cts
on

bty
ed
BS,
his

cument can be used for energy flow inside a home or energy flow between the grid and a
me.
order\e enhance interoperability, it is important to specify how to implemént

D/IEC ;1454 3-4-3 for each device and controller at the application level such as commagnd
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INFORMATION TECHNOLOGY -
HOME ELECTRONIC SYSTEM (HES) ARCHITECTURE -

Part 4-302: Application protocols for electrical
storage systems and controllers

1 | Scope

This part of ISO/IEC 14543 specifies an application-layer protocol important for' ensuring
interoperability among the products of various manufacturers regarding communicatigns
befween electrical storage systems and controllers. It uses the network”™ enhanded
communications device (NECD) protocol specified in ISO/IEC 14543-4-3. This protocol is baged
on{UDP using IPv4 or IPv6 (TCP is optional).

2 | Normative references

=0

The following documents are referred to in the text in such a way 'that some or all of their contént
copstitutes requirements of this document. For dated references, only the edition cited appli¢s.
For undated references, the latest edition of the referenced document (including gny
anjendments) applies.

ISO/IEC 14543-4-3, Information technology — Home™ Electronic System (HES) architecturg —
Part 4-3: Application layer interface to lower ckemmunications layers for network enhanded
coptrol devices of HES Class 1

IEC 62394, Service diagnostic interface for consumer electronics products and networkg —
Implementation for ECHONET

3 | Terms, definitions and @abbreviated terms

3.1 Terms and definitions

For the purposes of-this document the following terms and definitions apply.

ISO and IEC«maintain terminology databases for use in standardization at the following
adfresses:

o | IEC-Electropedia: available at https://www.electropedia.org/

e | ISO Online browsing platform: available at https://www.iso.org/obp

3.1.1

battery management unit

BMU

device that manages packs and cells

Note 1 to entry: Examples of management functions: monitoring state, calculating, checking environment, balancing,
etc.

3.1.2
cell
device that can be charged and discharged repeatedly

Note 1 to entry: The typical residential device is a lithium ion battery.
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3.1.3
device object
network enhanced control device (NECD) object other than a node profile object

Note 1 to entry: In this document, "device object" refers to storage battery object only.

3.14

electrical storage system
combination of devices that include single or multiple power conditioning systems (PCSs),
battery management units (BMUs), and packs to support primarily residential applications,

ingG

3.1
NE

prd

3.1.
node profile

depcription of objects implemented in each node

3.1.7

pack

combination of cells

3.1.8

power conditioning system

PQgs

deyice that charges and discharges cells, andtranslates DC voltage of cells to AC volta

(e.

3.1

remote control

co

3.1

response wait time

tim

3.1

super class

prd

3.2 Abbreviations

|||||||

.5
CD protocol
tocol used in network enhanced control device (NECD) communications

6

g. inverter), and AC voltage to DC voltage {(e.g. charger) of cells
.9

ntrol from outside the home

.10

e between a controller request to and the response from an electrical storage system

A1

perties that.are inherited and implemented in all device objects

ge

BMU battery management unit
DNOJ destirationr-NEGD-objeet

internet protocol

NDATA NECD data

NDT NECD property value data

NECD network enhanced control device
NHD NECD header

NPC NECD property code

NSV NECD service

OPC processing object property counter

PCS power conditioning system
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PDC property data counter
SNOJ source NECD object
TID transaction ID
UDP user datagram protocol
4 Conformance

23
23

Electrical storage systems and controllers of HES Class 1 that claim conformance to this

dog

mant o
13

5

5.1

= all:
CoOTTITCTTIC oTTart:

send, receive and process sequences and procedures as specified in Clause 7.
provide application services and properties specified in 6.2, 6.3 and 6.4 as ne€ded
electrical storage systems and controllers for which the application is intended.

Configuration

General

by

Clause 5 specifies the configuration and components of an eléctrical storage system, and

co

5.2

Fig
elg
sy
sy
in

hnection configurations between an electrical storage system\and a controller.

Configuration and components

ure 2 shows an example of an electrical storage system configuration and components.
stem (PCS), a battery management unit (BMU);.and one or more packs. The electrical stora
stem includes the ISO/IEC 14543-4-302 data)ycommunications function on the PCS or BN
many cases.

AC power bus

A
v

AN

ctrical storage system basically includes the_device or function of a power conditioning

ge
U

A
AC

T T TTTTTTNT TN
! AC :
! DG PCs |
I
: A :
_ ISOHEC 14543-4-302 ! Data DC .
D : v :
! BMU :
1

I
1 T |
! ¢ DC |
1 I
| A 4 ]
! | [cen | I
i | N — ]
\ Pack \ 4 !
. | Cell | |
! 1
: Pack 1
1 I
1 1

Electrical storage system

Figure 2 — Example of electrical storage system configuration and components
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5.3 Connection configuration

This specification is necessary for ensuring interoperability between the products of different
manufacturers in connection with application communications between electrical storage
systems and controllers, using the NECD protocol as an application protocol via UDP
(TCP)/IPv6 communications.

Figure 3 shows the configurations assumed under this specification.

Storage battery Electrical storage -
class object 2 system node < >| Controller

Electrical
Storage battery storage & >| Gontroller
class object @

system node

IEC

"Storage battery class object" is a device object specified in IEC 62394

Figure 3 — Connection configurations

The upper illustration in Figure 3 shows the casewhere a single device object is installed ip a

sin
in

co
eld
co

Co
no
co
req
ar

Fig
NH
TG
on

gle node. The lower illustration shows the case 'where multiple device objects are instal
A single node. The latter case occurs when.multiple battery units are attached to a sin
mmunications unit. In this case, there ar@multiple storage battery class objects in a sin

hfigure multiple device objects in a single node.

ntrollers shall be capable of handling multiple nodes and objects. The maximum number|
Hes and objects to be handled.is implementation-dependent on the controllers. When multi

uest from a controller forja certain period of time after the electrical storage system receiV
equest from another controller.

CD protocal ‘'operation is assumed as an application protocol on UDP(TCP)/IPv6. Note t

the market trends for migration from IPv4 to IPv6.

ISO/IEC 14543-4-302

ed
yle
yle

ctrical storage system node (i.e. at a single IP address). Controllers shall support nodes that

of
ble

ntrollers are connected te-a-single system, some electrical storage systems cannot accepft a

ed

ure 4 shows the,assumed network stack for operating the NECD protocol in this document.

nat

P installation is optional. As a rule, the stack uses IPv6; however, IPv4 is allowed depending

a

Application layer IEC 62394
ISO/IEC 14543-4-3

Transport layer UDP(TCP)
Network layer IPVv6 or IPv4
(Adaptation layer) (6LoOWPAN?)
""""""""" MAC layer © (Nospecific MAC layer assumed)
PHY layer (No specific PHY layer assumed)

IEC

Depends on transmission media using IPv6.

Figure 4 — Assumed network stack
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Connection processing specific to each lower layer communications medium that is necessary
in advance of the start of NECD communications is out of the scope of this document. In this

document,
assumption that connection processing specific to those communications media is complete.

6 Application layer

application communications using the NECD protocol are specified on the

6.1 General
The—NEGCB—pretecolshalbeused—oat-the—appheation—tayrer—AHnrodes—thateconferm—ie
dopument shall support all mandatory functions specified in ISO/IEC 14543-4-3.

6.2 NECD objects

Elgctrical storage systems and controllers shall have the NECD objects shown inJlable 1.

Table 1 — NECD objects

NECD object Clasciggoup Class code Class name Instance code
0x02 0x7D Storage battery 0x01 to Ox7F
Electrical storage system
0x0E 0xFO Node-profile 0x01
0x05 OxFF Controller 0x01 to Ox7F
Controller
0x0E 0xFO Node profile 0x01

NQTE Instance code 0x00 is designated to specify all instances of the same class in a node.
6.3 NECD services
Electrical storage systems and controllers shall support the NECD services shown in Table

Table 2 — NECD services

NSV code NECD service content Symbol
0x51 Ptoperty value write "response-not-possible" response SetC_SNA
0x52 Property value read "response-not-possible" response Get_SNA
0x61 Property value write request (response required) SetC
0x62 Property value read request Get
0x71 Property value write response Set_Res
0x72 Property value read response Get_Res
0x73 Property value notification INF

NOTE NSV codes which are specified in ISO/IEC 14543-4-3 but are not shown in Table 2 (0x60, 0x63, Ox6E, 0x74,

0x7A, Ox7E, 0x50, 0x53, and Ox5E) are not subject to the certification tests based on this document.

6.4

Electrical storage systems shall install the NECD properties of a device object shown in Table 3
and Table 4. NECD properties of a node profile object shall support at least the mandatory

properties.

Object-specific NECD properties
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Controllers shall send requests to the device object properties shown in Table 3 and Table 4.
If a controller can control electrical storage systems via a public network, the remote control
operations that set properties of storage batteries shall include SetC [0x61] to "Remote control
setting" property [0x93].

Table 3 — NECD properties of device object (super class)

Property name NPC Units Access rule Announcement at Remarks

Get Set status change
| nstattatiomtocation x84 0y o 0y
Standard version information 0x82 - M — -
Fault status 0x88 - M - M
Mgnufacturer code 0x8A - M - -
Remote control setting 0x93 - (0] (0] -
?ng;lésrtihrigge announcement 0x9D _ M _ _
Set property map 0x9E - M - >
Gt property map Ox9F - M - -
M} mandatory, O: optional, —: not supported

Table 4 — NECD properties of device object

Access rule
Property name NPC Units Anlt'uotuncer:nent at Remarks
Get Set status change
Operation status 0x80 - M - M
Identification number 0x83 - M — -
Clrrent time setting 0x97 - M - —
Clrrent date setting 0x98 - M - -
AL effective capacity (charging) 0xAO0 Wh M - — AC
AL effective capacity (discharging) 0xA1 Wh M - — AC
AL chargeable capacity 0xA2 Wh M - - AC
AL dischargeable capacity 0xA3 Wh M - - AC
AL chargeable-glectric energy 0xA4 Wh M - — AC
AL dischargeable electric energy 0xA5 Wh M - - AC
0,001
AL cumulative charging electric energy 0xA8 M - — AC
kWh
. . . . 0,001
AC cumulative discharging electric OXAQ M _ _ AC
energy kWh
AC charge amount target value OxAA Wh M M M AC
AC discharge amount target value 0xAB Wh M M M AC
Charging method 0xC1 - M (0] M
Discharging method 0xC2 - M (0] M
M|n|m_um and maximum charging 0xC8 W M _ _ AC
electric power
M|n|m.um and maximum discharging 0xC9 W M _ _ AC
electric power
Working operation status 0xCF - M - M ab
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Access rule
Property name NPC Units Anlt'uotuncer:nent at Remarks
Get Set status change

Operation mode setting 0xDA - M M M ab

System-interconnected type 0xDB - M - -

Remaining stored electricity 1 OxE2 Wh M - - DC°¢

Remaining stored electricity 2 OxE3 0,1 Ah M - - DC°

Remaining stored electricity 3 OxE4 % M - - c

Bhttery type OxEG — M — —

Rpted electric energy 0xDO0 Wh (0] - — DC

Rated capacity 0xD1 0,1 Ah (0] - - DC

Rated voltage 0xD2 \% (0] - - DC

Ir}stantar)eous cha}rglng and 0xD3 W o _ _ AC

discharging electric power

Charging electric power setting 0xEB w 2 AC

D|scharging electric power setting O0xEC w 0} 0} - AC

Mf mandatory, O: optional, —: not supported

2| Property values of "Charging", "Discharging", and "Standby" are mandatory.

b When "Operation mode setting" property [0xDA] is set as "Auto!, the property value of "Working operati¢n
status" property [0xCF] should be set as "Charging", "Discharging”, or "Standby", depending on the actual
status of the storage battery.

¢| One of them is mandatory.

The details of the properties shown in Table3 and Table 4 are specified in IEC 62394 "Storage
battery class specifications". If a discrepancy between IEC 62394 and this document exists, the

depcription in this document applies.

Elgctrical storage systems may notoperate as set on "Operation mode setting" property [0x0A]
depending on the system status of the electrical storage system. The actual status of the
elgctrical storage system (charging or discharging, etc.) should be set on "Working operation
stdtus"” property [0xCF] and’'the value of "Operation mode setting" property [0xDA] should not

be[changed in this case.

Fault status of electrical storage systems shall be shown when using the standardized "F4ult
stgtus" property\[0x88]. Electrical storage systems may describe details of the fault status [by
us|ng otherifault NECD properties ("Manufacturer’s fault code" property [0x86] and "Fault
depcriptionproperty [0x89]) as specified in IEC 62394.

6.4 Application operation

6.5.1 General

Subclauses 6.5.2 to 6.5.6 specify the operations on electrical storage systems and controllers

at the application level.

6.5.2 Continuous requests

A request from a controller and the corresponding response from an electrical storage system
is a basic unit of communications, i.e. an electrical storage system returns a single response to
a single request. Controllers that issue continuous requests to an electrical storage system
shall be designed with a response wait time defined in Table 5. When receiving a response, the
time is reset and the controller can send a new request.
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If a controller resends or continuously sends requests in an interval shorter than a response
wait time value specified in Table 5, electrical storage systems may not accept the requests,
may not renew the values to respond, or may not be able to renew the values correctly. Note
that the "continuous requests" means continued requests to the same instance in the same
electrical storage system node.

6.5.3 Response wait time value for controllers

The values of response wait times, which count the time from a controller’s request until the
response from the targeted electrical storage system, are specified in Table 5.

Table 5 — Response wait time values for controllers

Parameter name Value Remarks
Response wait time 1 At least 5 [s] For SetC
Response wait time 2 At least 20 [s] For Get

Ndte that electrical storage systems shall respond within the time specified in Table 5, in cgse
the received request’s OPC is 1 or in case the electrical storage system processes operatigns
specified in Clause 7 only. In case the request’s DNOJ instance ¢gde is all-instance designation
cofle [0x00], the targeted electrical storage system shall retutn)the first response frame within
the time specified in Table 5.

6.5.4 Resending a frame

If g controller sends a request to an electrical storage system and does not receive the response
from the electrical storage system within the response wait time value specified in Table 5, the
frame shall not be retransmitted in a frame of the same TID. In this case controllers may resend
a message with a different TID.

6.5.5 Processing object property.counter

Electrical storage systems shall*be capable of supporting OPC value of 11 or more. Electri¢al
stdqrage systems shall processtoperations with an OPC value of 11 as specified in Clausg 7
only. Electrical storage systems may not process operations with any combination of NPCs |up
to f11.

The order of NPCslof the response to a request with multiple NPCs shall be the same as the
request. Controllers shall support receiving INF [0x73] with multiple NPCs.

6.9.6 Property values of write requests

When controllers issue a SetC [0x61] request, a value outside the range of properties requined
by|IEC 62394 shall not be set.

Electrical storage systems shall send SetC_SNA [0x51] when receiving the request SetC [0x61]
from the controllers to properties indicating functions, if the setting values are those not installed
on the actual devices. When the setting values are installed on the actual devices, Set Res
[0x71] shall be basically sent as an acceptance response. However, SetC_SNA [0x51] may be
sent if there is no response to a set value during specific operations such as autonomous
operation or maintenance mode.

Electrical storage systems should send Set Res [0x71] as an acceptance response, after
setting a value rounded to the highest or lowest value of the value range installed on the actual
devices as a property value, when receiving SetC [0x61] request from controllers to properties
indicating a continued value, if the set value is within the defined range of IEC 62394. When
the setting values are within the range of values installed on the actual devices, Set_Res [0x71]
shall be sent as an acceptance response.
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If other requests are received within a specified time after receiving a request, electrical storage
systems may not always send a response, depending on the process execution status of the
devices.

Responses from electrical storage systems are acceptance responses. Therefore, controllers
should check electrical storage system status after a specified period of time, even when
receiving Set Res [0x71], using announcement at status change from electrical storage
systems or a Get [0x62] request to electrical storage systems.

7 Al 1 FH
nNUTTIar vpgerativn

7.1 General

Clause 7 specifies the normal operation sequence between electrical storage (Systems gnd
coptrollers.

Figure 5 shows the summary of normal operation sequences between, an~electrical storgge
system and a controller. Here, the connection process of the lower{layer network between
elgctrical storage system and controller is assumed completed.
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Electrical
storage system

Controller

7.2.2

7.23

INF [0x73]

INF [0x73]

Instance list notification

Get [0x62]

Get_Res [0x72]

7.2.4

y.2.5

y.3.2

[.3.3

y.3.4

7:3:5

Get [0x62]

ety I b I |
1

=10
11

,_____
1
1

Get_Res [0x72]

Obtaining NECD attribute information

Get [0x62]

Get_Res [0x72]
Obtaining electrical storage system attribute information

Get [0x62]

Get_Res [0x72]

Obtaining electrical storage system status

SetC [0x61]

Set_Res [0x71]

Setting “AC charge amount target value” property
(“AC discharge amount target value” property)
INF [0x73]

Status change notification (“AC charge amount target value”
property, “AC discharge amount target value? property)

Get [0x62]

Get_Res [0x72]

Verifying “AC charge amount target\value” property
(“AC discharge amount target value” property)

SetC [0x61]

Set_Res{0x71]

Setting “Operation'mode setting” property
INF [0x73]

Status change notification (“Operation mode setting” property)
Get [0x62]

B e T I |
1

Get_Res [0x72]

Verifying “Operation mode setting” property
INF [0x73]

Status.change notification (“Working operation status” property)

INF [0x73]

Status change notification “Working operation status”
property “Standby”

INF [0x73]

T
|

e ————

=— 7.2 Start-up operation

= 7.3 Occasional operations

Status change notification (“AC charge amount target value”
property “0” (“AC discharge amount target value” property “0”)

INF [0x73]

Status change notification (“Fault status” property)

} 7.4 Operation during fault status

Figure 5 — Summary of normal operation sequences

IEC
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7.2  Start-up operation

7.2.1 General

Subclauses 7.2.2 to 7.2.5 specify the operations on electrical storage systems and controllers

at

start-up.

7.2.2 Start-up processing of NECD nodes

After establishing a connection to a lower-layer network, electrical storage systems and

Cco

ntrollers notifv cach instance list
Y

Ins

Co

tance list notification may include:

one node and one instance;
one node and multiple instances of a class;

one node and instances of multiple different classes.

instance list notification.

Target property of node profile object

e 0xD5: Instance list notification
.3 Search processing

ntrollers shall have a process to search electrical storage systems in preparation for cas

whiere controllers fail to receive the instance_list notifications sent from electrical stord

sy
ba
[0
ob

1)

7.2

tery object, with all-instance designation.code [0x00], and with "Operation status" prope
80]. Alternatively, controllers may send(Get [0x62] via multicast with DNOJ as node prof
ect [0xOEF001] and its "Self-node instance list S" property [0xD#6].

Target property of storage battery object

e 0x80: Operation status

4 Obtaining NECD-attribute information

Affer receiving instance.list notifications from electrical storage systems or after completing

se
for
ne

Cq
ing
sh

NECD communications. Controllers may re-obtain the NECD attribute information
Cessary.

ntrollers—should confirm "Standard version information" property [0x82] and propert

any case, controllers shall be able to recognize the devices to be managed upon receiving

es
ge

stems at start-up. Controllers shall send Get [0x62] via multicast with DNOJ as storage

rty
ile

j a

arch for electrical’ storage systems, controllers request NECD attribute information necessary

if

es

talled,on the electrical storage systems based on the NECD attribute information, and then

bUldissue requests to the installed properties.

1)

2)

Target properties of storage battery object

e (0x82: Standard version information

e 0x9D: Status change announcement property map

e Ox9E: Set property map

e Ox9F: Get property map

Sequence

Figure 6 shows the sequence for obtaining NECD attribute information.

a) Controller requests four target properties (in any combination or in any order)
Get [0x62], after receiving an instance list notification from the target electrical stora
system.

by
ge
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b) The electrical storage system shall return Get_Res [0x72].

7.2

Affer receiving NECD attribute information from electrical storage systems, controllers requ

att
elg

1)

Electrical
storage
system

Controller

Get [0x62]

NECD Properties

+ 0x82: Standard Version information

+ 0x9D: Status change announcement property map
* OX9E: Set property map

Response wait
time 2

OxSF—Getproperty-ap

Get_Res [0x72]

NECD Properties

+ 0x82: Standard Version information

+ 0x9D: Status change announcement property map
* OX9E: Set property map

* OX9F: Get property map

ctrical storage system attribute information:.ih)necessary.

Target properties of storage battery object
a) Group1

e 0x80: Operation status

o 0x88: Fault status

e Ox8A: Manufacturer code

e OxCF: Working.operation status

e 0xDO0: Rated electric energy [optional]

o 0xD1; Rated capacity [optional]

o 0xD2: Rated voltage [optional]

o “\OXE2: Remaining stored electricity 1*

o/ 0xE3: Remaining stored electricity 2*

A\ 4
—

IEC

Figure 6 — Sequence for obtaining NECD attribute information

.5 Obtaining electrical storage system attributé_information

bst

ribute information, etc. from electrical storage systems. Controllers may re-obtain the

—OxE4—Remainingstored-etectricity3*
o OxEG6: Battery type
One of the three shall be installed.
b) Group2
o 0x83: Identification number
e 0x97: Current time setting
o 0x98: Current date setting
o 0xAO0: AC effective capacity (charging)
o O0xA1: AC effective capacity (discharging)
e 0xA2: AC chargeable capacity


https://iecnorm.com/api/?name=1cbf12b9f7e5335946d9f2a348a2f466

- 20 - ISO/IEC 14543-4-302:2023
© ISO/IEC 2023

e 0xA3: AC dischargeable capacity

e 0xC1: Charging method

e 0xC2: Discharging method

e 0xC8: Minimum and maximum charging electric power

e 0xC9: Minimum and maximum discharging electric power
2) Sequence

Figure 7 shows the sequence for obtaining electrical storage system attribute information.

a ontrollers reques € target properiies (in _any combination or In_any order.
Get [0x62], after receiving NECD attribute information from the target electrical stor
system.

[0x72]. Electrical storage systems return Get_SNA [0x52] if a not-imstalled opt
property is requested.

by
ge

b) Electrical storage systems shall return the requested property values with,‘Get_Res

on
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Electrical

Controller
storage

Get[0x62]

NECD Properties

a) Group1

» 0x80: Operation status

» 0x88: Fault status

» 0x8A: Manufacturer code

» OXCF: Working operation status
» 0xDO: Rated electric energy

Response wait
time 2

~OxBtRatedcapacity
» 0xD2: Rated voltage
» OXE2: Remaining stored electricity 1*
» OXE3: Remaining stored electricity 2*
» OxE4: Remaining stored electricity 3*
» OxEG6: Battery type

Get_Res[0x72]

\ 4

NECD Properties

a) Group1

» 0x80: Operation status

» 0x88: Fault status

» 0x8A: Manufacturer code

» OXCF: Working operation status

» 0xDO: Rated electric energy

» 0xD1: Rated capacity

» 0xD2: Rated voltage

» OXE2: Remaining stored electricity 1*
» OXE3: Remaining stored electricity 2*
» OxE4: Remaining stored electricity 3*
» OxEG6: Battery type

Get[0x62]

NECD Properties

b) Group2

+ 0x83: Identification number

» 0x97: Current time setting

» 0x98: Current date setting

» OxAO: AC effectivelcapacity (charging)

» OxA1: AC effective capacity (discharging)

» OxA2: AC chargeable capacity

» 0xC1: Gharging method

» 0xC2; Discharging method

» OXA3MAC dischargeable capacity

» 0xC8: Minimum/maximum charging electric power
+ 0XC9: Minimum/maximum discharging electric power

Response wait
time 2

Get_Res[0x72]

\ 4
—

NECD Properties

b) Group2

+ 0x83: Identification number

» 0x97: Current time setting

» 0x98: Current date setting

» OxAO: AC effective capacity (charging)

» OxA1: AC effective capacity (discharging)

~OxA2AC chargeabte tapacity

» OxA3: AC dischargeable capacity

» 0xC1: Charging method

» 0xC2: Discharging method

» 0xC8: Minimum/maximum charging electric power

» 0xC9: Minimum/maximum discharging electric power

* Storage batteries shall install one of them. IEC

Figure 7 — Sequence of obtaining electrical storage system attribute information
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7.3 Occasional operation
7.3.1 General

Subclauses 7.3.2 to 7.3.7 specify the operations on electrical storage systems and controllers
when needed, called "occasional operation".

Sequences that are illustrated in 7.3 show the case that the electrical storage system
implements all related properties. In case the electrical storage system does not implement one
or some of the related properties, the electrical storage system shall respond SetC_SNA [0x51]
an -_ N H - D oo o Raoc HWP- H=

sefluences.

7.3.2 Obtaining electrical storage system status

Elgctrical storage systems status may be monitored by controllers as needed by_obtaining the
relpted properties.

1

~

Target properties of storage battery object
a) Group1

e 0x80: Operation status

o 0x88: Fault status

o OxCF: Working operation status

o OxDA: Operation mode setting

o O0xE2: Remaining stored electricity 1*

o O0xE3: Remaining stored electricity 2%

¢ O0xE4: Remaining stored electricity, 3*
Controllers shall obtain properties that are checked with the Get property map.
b) Group2

e 0x80: Operation status

e 0x88: Fault status

e O0xCF: Working(operation status

e OxDA: Operation mode setting

e 0xA4: AC_chargeable electric energy

¢ OxA5%AC dischargeable electric energy

e PxA8: AC cumulative charging electric energy

¢<~0xA9: AC cumulative discharging electric energy

o OxAA: AC charge amount target value

e OxAB: AC discharge amount target value
e (0xDB: System-interconnected type
c) Group3
e 0x80: Operation status
e 0x88: Fault status
e OxCF: Working operation status
e 0xC1: Charging method
e 0xC2: Discharging method

e 0xD3: Instantaneous charging and discharging electric power [optional]
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e OxDA: Operation mode setting

e OxEB: Charging electric power setting [optional]

e OxEC: Discharging electric power setting [optional]
2) Sequence

Refer to Figure 8 for the operation sequence to obtain the status of electrical storage
systems.

a) A controller sends Get [0x62] via unicast to the target properties (in any combination or
in any order) to obtain status of the electrical storage system.

b) The electrical storage system returns Get_Res [0x72] to the controller.
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Electrical

Contro
storage

ller

Get[0x62]

NECD Properties

a) Group1

» 0x80: Operation status

» 0x88: Fault status

» 0x8A: Manufacturer code

» OXCF: Working operation status
» 0xDO: Rated electric energy

Response wait
time 2

~OxBtRatedcapacity
» 0xD2: Rated voltage
» OXE2: Remaining stored electricity 1*
» OXE3: Remaining stored electricity 2*
» OxE4: Remaining stored electricity 3*
» OxEG6: Battery type

Get_Res[0x72]

\ 4

NECD Properties

a) Group1

» 0x80: Operation status

» 0x88: Fault status

» 0x8A: Manufacturer code

» OXCF: Working operation status

» 0xDO: Rated electric energy

» 0xD1: Rated capacity

» 0xD2: Rated voltage

» OXE2: Remaining stored electricity 1*
» OXE3: Remaining stored electricity 2*
» OxE4: Remaining stored electricity 3*
» OxEG6: Battery type

Get[0x62]

NECD Properties

b) Group2

+ 0x83: Identification number

» 0x97: Current time setting

» 0x98: Current date setting

» OxAO: AC effectivelcapacity (charging)

» OxA1: AC effective capacity (discharging)

» OxA2: AC chargeable capacity

» 0xC1: Gharging method

» 0xC2; Discharging method

» OXA3MAC dischargeable capacity

» 0xC8: Minimum/maximum charging electric power
+ 0XC9: Minimum/maximum discharging electric power

Get_Res[0x72]

Response wait
time 2

\ 4
—

NECD Properties

b) Group2

+ 0x83: Identification number

» 0x97: Current time setting

» 0x98: Current date setting

» OxAO: AC effective capacity (charging)

» OxA1: AC effective capacity (discharging)

~OxA2AC chargeabte tapacity

» OxA3: AC dischargeable capacity

» 0xC1: Charging method

» 0xC2: Discharging method

» 0xC8: Minimum/maximum charging electric power

» 0xC9: Minimum/maximum discharging electric power

* Storage batteries shall install one of them.

IEC
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Get[0x62] —
NECD Properties
¢) Group 3 Response wait
» 0x80: Operation status time 2

+ 0x88: Fault status

» OXxCF: Working operation status

» 0xC1: Charging method

» 0xC2: Discharging method

» 0xD3: Instantaneous charging/discharging electric
power [optional]

» OxDA: Operation mode setting

» OXEB: Charging electric power setting [optional]

» OXEC: Discharging electric power setting [optional]

Get_Res[0x72]

\4
—

NECD Properties

¢) Group 3

» 0x80: Operation status

+ 0x88: Fault status

» OXxCF: Working operation status

» 0xC1: Charging method

» 0xC2: Discharging method

» 0xD3: Instantaneous charging/discharging electric
power [optional]

» OxDA: Operation mode setting

» OXEB: Charging electric power setting [optional]

» OXEC: Discharging electric power setting [optional]

IEC
Figure 8 — Sequence to obtain(status of electrical storage systems

7.3.3 Setting and updating "AC charge amount target value” property (or "AC
discharge amount target.value” property)

Cantrollers may order charging for a designated charging amount by setting "Operation mgde
sefting" property [0xDA] to "Charging", after setting "AC charge amount target value" propejrty
[0MAA] to electrical storade jsystems. Controllers may also order discharging for a designafed
digcharging amount by, setting "Operation mode setting" property [0xDA] to "Discharging”, after
sefting "AC dischargésamount target value" property [0xAB] to electrical storage systems. The
sefting and updating’ "AC charge amount target value" property [0xAA] (or "AC discharge
amount target value" property [0xAB]) are specified in this subclause 7.3.3, while 7.3.6 specifles
operation mode* settings and 7.3.7 specifies the termination of the charging (discharging)
process bas€d on "AC charge amount target value" property [0xAA] (or "AC discharge amouint
target value” property [0xAB]).

Controllers shall send SetC [0x61] for "AC charge amount target value" property [OxAA] ("AC
discharge amount target value" property [0xAB]). The following specifies setting the case of
"AC charge amount target value" property [OxAA]: In the case of setting "AC discharge amount
target value" property [0xAB], replace the description with the one placed within the brackets.
Electrical storage systems shall accept and respond to these requests. Electrical storage
systems shall send a status change notification (INF [0x73]) for "AC charge amount target
value" property [OxAA] (or "AC discharge amount target value" property [0xAB]) at the earliest
possible time within the wait time for re-setting the AC charge (or discharge) amount target
value.

Controller should take the following action at the earliest possible time within the wait time for
re-setting the AC charge (or discharge) amount target value specified in Table 6, when the time
on response wait time 1 specified in Table 5 has elapsed without receiving Set_Res [0x71] or
SetC_SNA [0x51], after sending SetC [0x61] for it.
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23

Controllers check the obtained value by sending Get [0x62] to "AC charge amount target

value" property [0xAA] ("AC discharge amount target value" property [0xAB]).

The status obtained by write Set_Res [0x71] or SetC_SNA [0x51], and the value obtained by
Get [0x62] for "AC charge amount target value" property [0xAA] ("AC discharge amount target
value" property [0xAB]) are expected to be provided to users or managers of the electrical
storage systems as feedback. Electrical storage systems can require a certain amount of time
(the "reflect" time) to update after receiving SetC [0x61] for "AC charge amount target value"
property [0xAA] ("AC discharge amount target value" property [0xAB]) and cannot process
continued write requests made within a short period. Therefore, controllers shall not send SetC

[0

R1] for"AC r\hargn amount f:\rgnf value" prnpnrfy [ﬂyAA] ("A(‘ dicr\hnrgn amount fnrgnf vall

e

prq
amn
un
aft

If
stq
prq
of
("A
prq
"O
ch
ne
va

perty [0xAB]) until either receiving the status change notification (INF [0x73]) for "AC cha
ount target value" property [0xAA] ("AC discharge amount target value" property [OxAB])
il the wait time for re-setting the AC charge (or discharge) amount target value has glaps:
er sending SetC [0x61] for it.

'Operation mode setting" property [0xDA] is set to "Charging" ("Discharging"), electri
rage systems start charging (discharging) based on "AC charge amaunt target vali
perty [0xAA] ("AC discharge amount target value" property [0xAB]) andthe cumulative va
energy from the moment of reflecting it. If "AC charge amount target«value" property [0xA
C discharge amount target value" property [0xAB]) is set while "Operation mode settir

ge
or
pd,

cal
ell
ue
Al
gll

perty [0xDA] is "Charging" ("Discharging"), the set value .js/reflected without re-sett
peration mode setting" property [OxDA]. In this case, the~electrical storage system st

ue" property [0xAB]), regardless of the amount that(was charged (discharged) before

reflection of it. Contrarily, if the property value of "Opération mode setting" property [0xDA]
the electrical storage system is something other than/"Charging" ("Discharging"), the electri
stgrage system starts charging (discharging) after reflecting the new value on "AC chaf

llO

amount target value" property [0xAA] ("AC discharge amount target value" property [0xAB]) Td

peration mode setting" property [OxDA] is¢set to "Charging" ("Discharging"). In this case,

elgctrical storage system starts charging (discharging) based on the cumulative value of ene

fro
Th

a)

b)

m the moment "Operation mode setting" property [OxDA] is set to "Charging" ("Discharging
e key points are as follows.

While the electrical storage system’s "Operation mode setting" property [0xDA] is "Chargir
("Discharging"), it shall not'be switched to "Discharging” ("Charging"), even if controllers
"AC discharge amount target value" property [0xAA] ("AC charge amount target valy

property [0xDA] to\"Discharging" ("Charging"), controllers shall set "AC discharge amo
target value" property [OxAA] ("AC charge amount target value" property [0xAB]), and th
set "Operation mode setting" property [0xDA] to "Discharging" ("Charging"). After controlls
perform a setting, the electrical storage system’s "Operation mode setting" property [0Ox[

property [OxAB]) can be changed by the operation of an individual remote controller
panels on the main body of the electrical storage system. Therefore, controllers sho
périodically monitor the status of the electrical storage system specified in 7.3.2.

ng
rts

arging (discharging) based on the cumulative value of energy from the moment it reflects the
W value on "AC charge amount target value" property {0xAA] ("AC discharge amount target

he
of
cal

ge

he

gy
".

g
et

ell

property [OxAB]). To ‘switch the electrical storage system’s "Operation mode setting”

int
en
Brs
A]

or "AC charge amount target value" property [0xAA] ("AC discharge amount target valjie"

or
)1d

Whencontrotters—set—amn identicalvatue with—thecurrent vatue setfor etectricatstor

ge

systems as "AC charge amount target value" property [0xAA] ("AC discharge amount target
value" property [0xAB]), a status change notification (INF [0x73]) of "AC charge amount
target value" property [0OxAA] ("AC discharge amount target value" property [0xAB]) may not
be issued since the property value has not changed. Note that if "Operation mode setting"
property [OxDA] is "Charging" ("Discharging") at the time, the timing to start tallying the
electric energy amount will be updated. In those cases that controllers set an identical value
with the current value as "AC charge amount target value" property [0xAA] ("AC discharge
amount target value" property [0xAB]), it is impossible to determine whether it is updated or
not, even if controllers check the electrical storage system’s "AC charge amount target
value" property [0xAA] ("AC discharge amount target value" property [0xAB]). Therefore,
controllers should monitor "AC charge amount target value" property [0xAA] ("AC discharge
amount target value" property [0xAB]) beforehand and should update it with a different
value.
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If "0" is set as a property value when setting or updating "AC charge amount target value"
property [0xAA] ("AC discharge amount target value" property [0xAB]), then the electrical
storage system shall determine the charging amount during charging (discharging amount

c)

1)

2)

during discharging) by itself.

Table 6 — Re-set wait time for the AC charge (or discharge) amount target value

Parameter name Value

Re-set wait time for the AC
charge (or discharge) amount At least 60 [s]

target value
=

Target properties of storage battery object

Writing or reading "AC charge amount target value" property [0xAA]

e OxAA: AC charge amount target value Set/Get

AC charge amount target value notification

e OxAA: AC charge amount target value INF

Writing or reading "AC discharge amount target value" property{OxAB]
e OxAB: AC discharge amount target value Set/Get

AC discharge amount target value notification

e OxAB: AC discharge amount target value INF

Sequence

Figure 9 shows the sequence for setting "AC €hafge amount target value" property [0xA
("AC discharge amount target value" property.[OxAB]).

a) Controllers send SetC [0x61] to "AC“charge amount target value" property [0xA
("AC discharge amount target valug"-property [0xAB]) of electrical storage systems.

b) When electrical storage systemsireceive SetC [0x61] from controllers, electrical stora
systems return Set_Res [0x71[4f the set value is within the value range installed on

Al

Al

ge
he

actual electrical storage systems. If a set value is out of the value range installed on the
actual electrical storage“systems, electrical storage systems should send Set_Res
[0x71] in which the setrvalue is rounded to the highest or lowest value of the value range
installed on them,(or'they may send SetC_SNA [0x51]. Note that electrical stordge
system’s Set_Res [0x71] is an acceptance response instead of a processing response.
In addition, electrical storage systems may send SetC_SNA [0x51] when the set value
cannot be sét during specific ongoing operations of electrical storage systems, such|as

autonomous’operation or maintenance mode.

c) Controllers shall not send the next SetC [0x61] either until a status change notification
(INF[Ox73]) from electrical storage systems of "AC charge amount target value" propefrty
[0xAA] ("AC discharge amount target value" property [0xAB]) is issued or until the wait

time for re-setting the AC charge (or discharge) amount target value specified in Tabl

6

has elapsed. Controllers may send Get [0x62] for "AC charge amount target valye"

property [OxAA] ("AC discharge amount target value” property [OxXAB]) to electrical
storage systems, before the wait time for re-setting the AC charge (or discharge) amount

target value specified in Table 6 has elapsed.

d) If controllers send SetC [0x61] for "AC charge amount target value" property [0OxAA] ("AC

discharge amount target value" property [0xAB]) and the response wait time 1 specifi

ed

in Table 5 has elapsed without receiving Set_Res [0x71] or SetC_SNA [0x51], controllers
shall send Get [0x62] for "AC charge amount target value" property [0xAA] ("AC

discharge amount target value" property [0xAB]) and check the obtained value.
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Electrical
storage Controller
SetC [0x61] _
NECD Properties
* OXAA: AC charge amount target value Response wait Re-set wait
(OxAB: AC discharge amount target value) time 1 time for the
AC charge/
Set_Res[0x71] ~ discharge
NECD P " > amount
roperties target value
« OxAATAC charge amount target value
(OxAB: AC discharge amount target value)
INF [0x73] _
NECD Properties
* OXAA: AC charge amount target value
(OxAB: AC discharge amount target value)
, R e ~ N
J Get [0x62] \
1 1
! NECD Properties !
: * OXAA: AC ch_arge amount target value Responée wait :
1 (OxAB: AC discharge amount target value) time\2 1
1 | a
1 1
i Get_Res[0x72] > |
1 1
1 NECD Properties 1
! * OXAA: AC charge amount target value :
'\ (OxAB: AC discharge amount target value) !
\ /7
~ 4

@ Controllers may send Get [0x62] for “AG.charge amount target value” property
[0xAA] (“AC discharge amount target \ialue” property [0xAB]) to electrical storage
systems, before the wait time for ré-setting the AC charge/discharge amount target

value has elapsed..
IEC

Figure 9 — Sequence for'setting "AC charge amount target value” property
(or "AC discharge amount target value” property)

7.3.4 Setting and updating "Charging electric power setting” property (or
"Discharging\electric power setting" property) (optional)

Cantrollers may order charging at a designated charging power (or discharging at a designafed
digcharging pewef) by setting "Charging" ("Discharging") to "Operation mode setting" propejrty
[0¥DA], withisetting "Designated electric power charging" to "Charging method" property [OxC1]
("Designated electric power discharging" to "Discharging method" property [0xC2]), after setting

termination of the charging (discharging) process based on "AC charge amount target value"
property [0xAA] ("AC discharge amount target value" property [OxAB]).
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Controllers shall send SetC [0x61] for "Charging electric power setting" property [0OxEB]
("Discharging electric power setting" property [0xEC]). The following specifies charging electric
power setting values. In the case of discharging electric power setting values, replace the
description with the one placed within the bracket shown with it. When SetC [0x61] is received
from controllers, electrical storage systems shall send Set_Res [0x71] if the set value is within
the value range installed in the electrical storage system. Controllers shall take any of the
following two actions at an earliest possible time within the wait time for re-setting the charging
and discharging electric power setting specified in Table 7, when the time on response wait
time 1 specified in Table 5 has elapsed without receiving Set_Res [0x71] or SetC_SN A [0x51],
after sending any SetC [0x61] to "Charging electric power setting" property [OXEB] ("Discharging

etric novvnar cnttinal ~eanarhy TOVECTY
133 13

elgetricpowersetting—property{oxECH-

Th

Controllers check the response by sending SetC [0x61] of the same as SetC [0x61]

property [0xEC]) that is sent earlier.

Controllers check the obtained value by sending Get [0x62] to "Charging electric poy
setting" property [0XEB] ("Discharging electric power setting" property [0xEC]).

e status obtained by Set_Res [0x71] or SetC_SNA [0x51], and theyvalues obtained

G4t [0x62] for "Charging electric power setting" property [OXEB] ("Dis¢harging electric pow

se

ting" property [0XEC]) are expected to be provided to users ormanagers of the electri

stqrage systems as feedback.

Electrical storage systems require a certain amount of timée~to reflect the received set vald

aft]

elgctric power setting" property [0xEC]) and cannot process continued SetC [0x61] made wit
a short period. Therefore, controllers shall not send~SetC [0x61] for "Charging electric pow

se

ting" property [OxEB] ("Discharging electric power setting" property [0XEC]) until the W

time for re-setting the charging and discharging:electric power setting specified in Table 7 H
elgpsed, after sending SetC [0x61] for it.

If'

megthod" property [0xC1] ("Discharging,method" property [0xC2]) is "Designated electric pov

ch
(di

arging” ("Designated electric power discharging"), electrical storage systems start charg
scharging) the electric powerbased on "Charging electric power setting" property [0xE

("Discharging electric power setting" property [OXEC]) from the moment of reflecting it. Howev

if

property [0xEC]) is set while’"Charging method" property [0xC1] ("Discharging method" prope
[0XC2]) is "Designatedielectric power charging" ("Designated electric power discharging") 3

llO

peration mode setting" property [0XxDA] is set to "Charging" ("Discharging"), this set valug

reflected without re;setting "Operation mode setting" property [0xDA] again. If "Operation mo

se

ting" property. [0xDA] is other than "Charging" ("Discharging"), this set value is reflect

whHhen "Operation mode setting” property [0xDA] is set to "Charging" ("Discharging").

Cantrolters should follow these points.

to

"Charging electric power setting property [0XxEB] ("Discharging electric power| setting"

er

by
er
cal

es

er receiving SetC [0x61] for "Charging electric power setting" property [0XEB] ("Discharging

hin

er
ait
as

Operation mode setting" property [0xDA] is set to "Charging" ("Discharging") when "Charging

er
ng
B]
er,

'Charging electric power\setting” property [0xEB] ("Discharging electric power setting”

rty
nd

is
de
ed

WHile the electrical storage system’s "Operation mode setting" property [0xDA] is "Chargit

g

("Discharging"), it is not switched to the opposite direction, "Discharging" ("Charging"), even
if controllers set "Discharging electric power setting" property [OXEC] ("Charging electric
power setting" property [OXEB]).

In order to switch the charging and discharging direction, controllers shall set "Operation
mode setting" property [0xDA] to "Discharging” ("Charging") after setting "Discharging
method" property [0xC2] ("Charging method" property [0xC1]) to "Designated electric power
discharging" ("Designated electric power charging"), and after setting the "Discharging
electric power setting" property [OXEC] ("Charging electric power setting" property [0XEB]).

Even after controllers perform a setting, electrical storage system’s "Operation mode
setting" property [0xDA] or "Charging electric power setting" property [0xEB] ("Discharging
electric power setting" property [0XEC]) can be changed according to the operations on the
individually-attached remote controllers or on the panels attached to the electrical storage
systems.
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Therefore, controllers should periodically monitor the status of electrical storage systems

as specified in 7.3.2.

Table 7 — Wait time for re-setting charging and discharging electric power setting

Parameter name Value

Re-set wait time for the charging
and discharging electric power At least 60 [s]
setting

Target properties of storage battery object

Writing or reading "Charging electric power setting" property [0xEB]

e OxEB: Charging electric power setting (optional) Set/Get

Writing or reading "Discharging electric power setting" property [0OXEC]
e OxEC: Discharging electric power setting (optional) Set/Get
Sequence

Figure 10 shows the sequence for setting "Charging electric powersetting" property [0xE
("Discharging electric power setting" property [OXEC]).

a) Controllers send SetC [0x61] for "Charging electric power’setting" property [0xEB]
"Discharging electric power setting" property [0XEC]),of.electrical storage systems wh
setting.

b) When electrical storage systems receive SetC [0x61] from controllers, each electri
storage system returns Set_Res [0x71] if thess€t value is within the value range instal
on the actual electrical storage system. If thHe set value is out of the value range instal
on the actual electrical storage system,.controllers should take care that electri
storage systems may send Set_Res [0x71] after setting value rounded to the highest
lowest value of the value range installed on them as the property value (recommende
while there are some others that“imay send SetC_SNA [0x51]. In addition, electri
storage systems may send SetGISNA [0x51] when they cannot set the set value dur
specific operations, such as_autonomous operation or maintenance mode.

c) If controllers send SetC«[0x61] to "Charging electric power setting" property [0xH
("Discharging electric ‘power setting" property [0xEC]) and the response wait time
specified in Table 5-has elapsed without receiving Set_Res [0x71] or SetC_SNA [0x5]
controllers send Get [0x62] for "Charging electric power setting" property [0xH
("Discharging electric power setting" property [0xEC]) of the electrical storage syst
and check the\obtained value.

B]
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en
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Electrical Controller
storage
SetC [0x61] _
NECD Properties . .
» OXEB: Charging electric power setting (optional) {i?nezp;)nse wait E;:?;rvtzl_t
(OXEC: Discharging electric power setting (optional)) setting
charging/
Set_Res[0x71] R discﬁarging
NECD Properties electric
» OxEB: Charging electric power setting (optional) power setting
(OXEC: Discharging electric power setting (optional))
St 1 ¥ \‘
{:' ’ Get [0x62] N
I al
|: NECD Properties ::
. . . ; ) ’ )
o OxEB..Ch_arglng electrlc power setting _(optlona_tl) Response wait 11
11 (OXEC: Discharging electric power setting (optional)) time 2 1 : a
! !
1
" Get_Res[0x72] R "
1 » 1!
1 NECD Properties "
! : » OXEB: Charging electric power setting (optional) : 1
\\) (OXEC: Discharging electric power setting (optional)) /l'
e o SRR
U

@ Controllers may send Get [0x62] for “Charging electrie’power setting” property
[OxEB] (“Discharging electric power setting” property,[OXEC]), before the wait time
for re-setting the charging/discharging electric power setting value has elapsed
IEC

Figure 10 — Sequence for setting"Charging electric power setting” property
(or "Discharging electric power setting" property)

7.3.5 Setting "Charging method" property (or "Discharging method" property)
(optional)

Cantrollers may send SetC.[0x61] to "Charging method" property [0xC1] and "Discharging
mathod" property [0xC2] as’needed. The following specifies the case of charging. In the cgdse
of discharging, replace\the description with the one contained in brackets. When SetC [0x61] is
reg¢eived from controllers, electrical storage systems shall send Set_Res [0x71] if the set value
is within the value range installed in the electrical storage system. Electrical storage systems
shall send a status change notification (INF [0x73]) for "Charging method" property [0x(1]
("Discharging/niethod" property [0xC2]) at the earliest possible time within the wait time for fe-
sefting charging and discharging method specified in Table 8. Also, controllers can verify the
ch

for "Chargmg method" property [OxC1] (" Dlscharglng method" property [0xC2]). After sendlng
SetC [0x61] for "Charging method" property [0xC1] ("Discharging method" property [0xC2]),
controllers shall take any of the following actions at least once at the earliest possible time,
within the wait time for charging and discharging method for re-setting specified in Table 8, if
the response wait time 1 specified in Table 5 has elapsed without receiving Set_Res [0x71] or
SetC_SNA [0x51].

— Controllers check the response by sending SetC [0x61] for "Charging method" property
[0xC1] ("Discharging method" property [0xC2]) that is the same as SetC [0x61] to "Charging
method" property [0xC1] ("Discharging method" property [0xC2]) that is sent earlier.

— Controllers check the obtained value by sending Get [0x62] for "Charging method" property
[0xC1] ("Discharging method" property [0xC2]).
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The status obtained by Set_Res [0x71] or SetC_SNA [0x51], and values obtained by Get [0x62]
for "Charging method" property [0xC1] ("Discharging method" property [0xC2]) are expected to
be provided to users or managers of the electrical storage systems as feedback. Note that
electrical storage systems need a certain amount of time to move into the charging or
discharging operation after receiving SetC [0x61] for "Charging method" property [0xC1]
("Discharging method" property [0xC2]) from controllers. Therefore, after sending SetC [0x61]
for "Charging method" property [0xC1] ("Discharging method" property [0xC2]), controllers shall
not send another SetC [0x61] for "Charging method" property [0xC1] ("Discharging method"
property [0xC2]) until either receiving a status change notification (INF [0x73]) of "Charging
method" property [0xC1] ("Discharging method" property [0xC2]) or until the wait time for
charaine—anddischaraina—rrethod—fe i e 1D 2 b sed—Howes

coptrollers may send another SetC [0x61] of the same value that is sent earlier for "Charg
method" property [0xC1] ("Discharging method" property [0xC2]), if the response wait\timg 1
specified in Table 5 has elapsed without receiving Set_Res [0x71] or SetC_SNA [0x51], even
before the wait time for re-setting charging and discharging method specified in~Table 8 Has
elgpsed.

h alancad oWever,

Table 8 — Wait time for charging and discharging method for\re+setting

Parameter name Value

Wait time for re-setting charging

and discharging method At least 60 [s]

1) | Target properties of storage battery object

Writing or reading "Charging method" property [0x%C1] and "Discharging method" propelrty
[0xC2]

e 0xC1: Charging method Set (optional)/Get
e 0xC2: Discharging method Set (optional)/Get

Notifying status change of "Charging<method" property [0xC1] and "Discharging meth¢d"
property [0xC2]

e 0xC1: Charging method INF
e 0xC2: Discharging method-~ INF
2)| Sequence

Figure 11 and Figure. 12"show the sequences for setting "Charging method" property [0x(1]
and "Discharging.method" property [0xC2].

a) Controllers-send SetC [0x61] for "Charging method" property [0xC1] ("Discharging
method"wproperty [0xC2]) of the electrical storage system when writing "Charging
method™ property [0xC1] ("Discharging method" property [0xC2]) of electrical storage
systems.

b) MWhen an electrical storage system receives SetC [0x61] from a controller, it retufns

Set_Res [0x71] if "Charging method" property [0xC1] ("Discharging method" propefrty
[0xC2]) is | I lue is withi I ; led E]al

electrical storage system. If "Charging method" property [0xC1] ("Discharging method"
property [0xC2]) is not installed or the set value is out-of-range of the value installed on
the actual electrical storage system, the electrical storage system sends SetC_SNA
[0x51]. In addition, electrical storage systems may send SetC_SNA [0x51] to the
controller if the electrical storage system cannot set the set value because of its
autonomous operation or maintenance mode.

c) Controllers shall not send the next SetC [0x61] either until a status change notification
(INF [0x73]) of "Charging method" property [0xC1] ("Discharging method" property
[0xC2]) is notified from the electrical storage system or until the wait time for charging
and discharging method for re-setting specified in Table 8 has elapsed. Controllers may
send Get [0x62] for "Charging method" property [0xC1] ("Discharging method" property
[0xC2]) to electrical storage systems, before the wait time for charging and discharging
method for re-setting specified in Table 8 has elapsed.
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d) If controllers send SetC [0x61] for "Charging method" property [0xC1] ("Discharging
method" property [0xC2]) and the response wait time 1 specified in Table 5 has elapsed
without receiving Set_Res [0x71] or SetC_SNA [0x51], controllers may send Get [0x62]
for "Charging method" property [0xC1] ("Discharging method" property [0xC2]) to the

storage battery.

Electrical
storage

SetC [0x61]

— 33 -

Controller

O

NECD Properties
» 0xC1: Charging method
(0xC2: Discharging method)

Set_Res[0x71]

NECD Properties
» 0xC1: Charging method
(0xC2: Discharging method)

INF [0x73]

A\ 4

NECD Properties
» 0xC1: Charging method
(0xC2: Discharging method)

A 4

Response wait
time 1

Wait time for
charging/
discharging
methodfor
re-setting

.
\

Get [0x62]

NECD Properties
» 0xC1: Charging method
(0xC2: Discharging method)

Get_Res[0x72]

NECD Properties
» 0xC1: Charging method
(0xC2: Discharging method)

—_EEEEE R R R R

Cd

7
/

A 4

Response wait
time 2

@ Controllers may send'Get [0x62] for “Charging method” property [0xC1] (“Discharging

method” property [0xC2]) to electrical storage systems, before the wait time for

charging/discharging method for re-setting has elapsed.

IEC

Figure’11 — Sequence for setting "Charging method" property
(or "Discharging method" property)
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F

7.3

» 0xC1: Charging method Response wait Wait time for
(0xC2: Discharging method) time 1 charging/
discharging
method for
re-setting
,:::III:IIIII:IIIII:IIIII:IIIII:IIIII:I:: L
/:/ \\
/7
e Get [0x62] \
1 W
I NECD Properties ) h
:: « 0XC1: Charging method {i?nizp;nse wait ::
1 (0xC2: Discharging method) :.
1
|: ':
1 Get_Res[0x72] _ h
I » Iy
:' NECD Properties H :'
.: » 0xC1: Charging method |:
I (0xC2: Discharging method) :|
1
|: ':
1 SetC [0x61] C :I a
1] 1
! 1
:: NECD Properties Response wait ,:
1 » OxC1: Charglng _method time 1 I
:: (0xC2: Discharging method) ::
I I
:n Get_Res[0x71] _ :|
1 > 1
" NECD Properties U "
\ u n
\ » 0xC1: Charging method 7,
X | (0xC2: Discharging method) i
\Q ~ - ///

2 If response wait time_1"specified in Table 5 has elapsed without receiving Set_Res
[0x71] or SetC_SNA[0x51], controllers shall either check the value obtained by
sending Get[0x62]for “Charging method” property [0xC1] (“Discharging method”
property [0xC2})'or check the response by sending SetC[0x61] for “Charging
method” property [0xC1] (“Discharging method” property [0xC2]) that is the same as
SetC [0x61] for “Charging method” property [0xC1] (“Discharging method” property

[OxC2]) sent earlier.

IEC

gure 12 — Sequence for setting "Charging method"” property (or "Discharging method"

.6

property) when no response is received from the storage battery

Setting "Operation mode setting” property

C

n u L Qag rn.. .41 ¢ e ' ! e 1] 4 IAP-Al £ L H
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g,

discharging, etc, to electrical storage systems, as needed. When SetC [0x61] is received from
controllers, electrical storage systems shall send Set_Res [0x71] if the set value is within the
value range installed in the electrical storage system. Electrical storage systems shall send a
status change notification (INF [0x73]) of "Operation mode setting" property [OxDA] at the
earliest possible time within the wait time for re-setting operation modes specified in Table 9.
Also, controllers may verify the change by receiving a status change notification (INF [0x73]) of
"Working operation status" property [OXCF] to be issued after the status change notification
(INF [0x73]) of "Operation mode setting" property [0xDA]. After sending SetC [0x61] for
"Operation mode setting" property [OxDA], controllers shall take any of the following actions at
least once at the earliest possible time, within the wait time for re-setting operation mode
specified in Table 9, if the response wait time 1 specified in Table 5 has elapsed without
receiving Set_Res [0x71] or SetC_SNA [0x51].
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Controllers shall check the response by sending SetC [0x61] for "Operation mode setting"
property [0xDA] that is the same as SetC [0x61] to "Operation mode setting" property [0xDA]

that is sent earlier.

Controllers shall check the obtained value by sending Get [0x62] for "Operation mo
setting" property [OxDA].

de

The status obtained by Set Res [0x71] or SetC_SNA [0x51], and the value obtained by
Get [0x62] for "Operation mode setting" property [0xDA] are expected to be provided to users
or managers of the electrical storage systems as feedback. Note that electrical storage systems
need a certain amount of time to move into charging or discharging operation after receiving

S
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ch
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for
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1

~

2)

nding SetC [0x61] for "Operation mode setting" property [0xDA], controllers shall natys

bther SetC [0x61] for "Operation mode setting" property [0xDA] until either receiving'a)sta
ange notification (INF [0x73]) of "Working operation status" property [0xCF] or until'the w
e for re-setting operation mode specified in Table 9 has elapsed. However, controllers m

nt earlier, if response wait time 1 specified in Table 5 has elapsed after sending SetC [0x(

"Operation mode setting" property [OxDA] without receiving Set_Res [0x71] or SetC_S
51], even before the wait time for re-setting operation mode specified\in_lable 9 has elapss

Table 9 — Wait time for re-setting operation.mode

Parameter name Value

Wait time for re-setting operation

mode At least 60 [s]

Target properties of storage battery object

Writing or reading "Operation mode setting“_property [0xDA]
e OxDA: Operation mode setting Set/Get

"Working operation status” property{OxCF] notification

e Ox CF: Working operation status INF

Sequence

Figure 13 and Figure 14.$§how the sequence for setting "Operation mode setting" prope
[0xDA].

a) Controllers send SetC [0x61] for "Operation mode setting" property [0xDA] to electri
storage systems.

b) Electrical storage systems receive SetC [0x61] from controllers. If the set value is wit
the range‘installed on the electrical storage system, the electrical storage system sh
send.§et_Res [0x71], while sending SetC_SNA [0x51] if that is not installed. Note t
eléectrical storage systems shall send Set Res [0x71] as an acceptance respor

X or peration mode setting" property [UX rom controllers. erefore, afer

nd
us
ait
ay

nd another SetC [0x61] for "Operation mode setting" property [0xDA] with the same set value

51]
NA
bd.

rty
cal

hin
all
nat
se

instead of the processing response. In addition, electrical storage systems may send

ue

SetC_SNA [0x51] to controllers if the electrical storage system cannot set the set va

b £ 14 ES o ot A
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c) Controllers shall not send SetC [0x61] for "Operation mode setting" property [OxDA]
either until a status change notification (INF [0x73]) of "Working operation status"
property [0xCF] is received from electrical storage systems or until the wait time for re-

setting operation mode specified in Table 9 has elapsed. Controllers may se

nd

Get [0x62] for "Operation mode setting" property [0xDA] to the electrical storage system

before the wait time for re-setting operation mode specified in Table 9 has elapsed.
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d) When the response wait time 1 specified in Table 5 has elapsed without receiving
Set_Res [0x71] or SetC_SNA [0x51] after sending SetC [0x61] for "Operation mode
setting" property [0xDA], controllers send SetC [0x61] for "Operation mode setting"
property [OxDA] with the same value sent earlier again, and check the obtained value.
Or, controllers send Get [0x62] for "Operation mode setting" property [0xDA] and check
the obtained value from the electrical storage system. Note that the status obtained by
Set_Res [0x71] or SetC_SNA [0x51], or the value obtained by Get [0x62] for "Operation
mode setting" property [0xDA] may be provided to users or managers of the electrical
storage systems as feedback.

Electrical

Controller
storage

SetC [0x61]

NECD Properties
* OxDA: Operation mode setting Response wait | | Wait time for
time 1 re,setting
Set_Res[0x71] operation
mode

\ 4

NECD Properties
» OxDA: Operation mode setting

INF [0x73]

A\ 4

NECD Properties
» OxDA: Operation mode setting

A
\
T
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1
1
|
1
|
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|
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1
1
1
1
|
1
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~
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Get [0x62]

NECD Properties
» OxDA: Operation mode setting Response wait
time 2

Get_Res[0x72]

A\ 4

NECD Properties
» OxDA: Operation mode setting

’_------h
I Y ——
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INF [0x73] U

NECD Properties
» OXCF: Working operation status

2 Get[0x62] for “Operation mode setting” property[0xDA]may be sent before the wait

time\for re-setting operation mode has elapsed.
IEC

Eigure 13 — Sequence for setting "Operation mode setting” property
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Electrical

Controller
storage
SetC [0x61] —
NECD Properties Response wait
» OxDA: Operation mode setting time 1 Wait time for
re-setting
operation
mode
—————————————————————————————————————— N N <
e Get [0x62] Y

1"

" NECD Properties Response wait \

:! » OxDA: Operation mode setting time 2 ]

[] I'

h

. Get_Res[0x72] R §

. NECD Properties g ::

0 » OxDA: Operation mode setting u ::

[

N z

. SetC [0x61] g 2

h

:: NECD Properties h

[ » OxDA: Operation mode setting Responhse wait h

" firied ]

W Get_Res[0x71] ::

n P

L] NECD Properties u ::

‘\ » OxDA: Operation mode setting J Ul

N S
N R4
S A R - ” 4

21f response wait time 1 has elapsed without receiving Set_Res [0x71] or SetC_SNA
[0x51] from electrical storage systemsi-Controllers shall either check the value
obtained by sending Get[0x62] for “Operation mode setting” property [OxDA] or
check the response by sendingaisame SetC[0x61] for “Operation mode setting”

property [0xDA] as sent earlief. IEC

Figure 14 — Sequence for setting "Operation mode setting” property
when no-response is received from the storage battery

7.3.7 Terminating ctharging (or discharging) operation of the storage battery based
on "AC charging amount target value" property (or "AC discharging amount
target value" property)

If {AC chargé.amount target value" property [0xAA] (for the cases describing "AC dischaige
amount target value" property [OxAB], replace the description with the one placed in the
brackets)~has a value other than "0", and if "Operation mode setting" property [0xDA]| is
"Charging" ("Discharging"), when charging (discharging) operation based on "AC chairge
anjount target value" property [OxAA] ("AC discharge amount target value" property [OxAB]q is
completed (including the situations where chargeable capacity (dischargeable capacity)
reaches "0"), electrical storage systems shall set "0" to "AC charge amount target value"
property [OxAA] ("AC discharge amount target value" property [0xAB]) and set "Standby" to
"Working operation status" property [OxCF]. However, the value of "Operation mode setting"
property [0xDA] shall not be changed.

However, if electrical storage system’s "Operation mode setting" property [OxDA] remains in
"Charging" ("Discharging") and "Working operation status" property [0xCF] changes to
"Standby" with sending a status change notification of it, and if the value of "AC charge amount
target value" property [OxAA] ("AC discharge amount target value" property [0xAB]) remains
other than "0", the situation shall be considered as temporarily wait due to the status of the
electrical storage system. This means that the situation shall not be considered as termination
of charging (discharging).
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After "Working operation status" property [0xCF] changed to "Standby" as specified in above,
status transition behaviour is different by products. Some electrical storage systems keep
"Standby", while some others move to a previous state before controller’s control. Therefore, in
order to absorb the variation, controllers should send SetC [0x61] for "Operation mode setting"
property [OxDA] after checking that "Working operation status" property [OxCF] is "Standby" and
that "AC charge amount target value" property [OxAA] ("AC discharge amount target value"
property [0xAB]) has value "0".

The following shows an example to set "Automatic" to "Operation mode setting" property [OxDA].

No
("A
co
o
prd
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ch
elg
md
an
an
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ne

=

1

~

("Discharging method" property [0xC2]) with "Maximum charge eléciric power chargi
("Maximum discharge electric power discharging"), and check receiving Set_Res [0x71] 3
the status change notification (INF [0x73]).

Controllers send SetC [0x61] with "Automatic" to "Operation\niede setting" property [0xD
and check receiving SetC [0x71].

te that charging (discharging) based on "AC charge amount target value" property [0xA
C discharge amount target value" property [0xAB])%is discontinued in the middle due
htrollers by changing "Operation mode setting" property [0xDA] to "Discharging” ("Chargin

perty [0xAA] ("AC discharge amount target walue" property [0xAB]). In this case, note t
peration mode setting" property [0OxDA] and“'Working operation status" property [0xCF] h3
anged to the newly set values. Thereforgi<controllers should check the termination status
ctrical storage systems by using the status change notifications (INF [0x73]) of "Operat
de setting" property [OxDA], "Working operation status" property [0xCF], and "AC chay
ount target value" property [OXAA]("AC discharge amount target value" property [OxAH
d if necessary, by using information obtained by status monitoring (see 7.3.2 for details),
dition to this, controllers should send new SetC [0x61] to the electrical storage systems
cessary.

Target properties of storage battery object
Working operation-status notification

e OxCF: Working operation status INF

AC charge_amount target value notification

e OxAA: AC charge amount target value INF
AC\discharge amount target value notification

Al
to
g")

"Standby", electrical storage systems shall set "0" to "AC charge amount target valge"

nat
ve
of
on
ge
),
In
5 if

—_

o~" OxAB: AC discharge amount target value INE
Changing charging electric power setting

e OxEB: Charging electric power setting (optional) Set
Changing discharging electric power setting

e OxEC: Discharging electric power setting (optional) Set
Changing charging method

e 0xC1: Charging method (optional) Set

Changing discharging method

e 0xC2: Discharging method (optional) Set
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2)

Charging method notification

e 0xC1: Charging method (optional) INF
Discharging method notification

e 0xC2: Discharging method (optional) INF
Changing operation mode

e OxDA: Operation mode setting Set
Operation mode notification

s OXDAT Operation mode setting INF
Sequence

Figure 15 and Figure 16 specify the termination sequences of charging (discharging)

operation of electrical storage systems based on "AC charge amount target vatue” prope
[0xAA] ("AC discharge amount target value" property [OxAB]).

a) When charging (discharging) operation based on "AC charge amount target valy

rty

e

property [0xAA] ("AC discharge amount target value" property [0xAB])is completed, fhe

"Working operation status" property [0xCF] of the electrical storage system becomn
"Standby", while "AC charge amount target value" property\JOxAA] ("AC dischar
amount target value" property [OxAB]) becomes "0". For bethJproperties, status chan
notifications (INF [0x73]) are sent. The order of the notifications depends on prod
implementation. Note that INF [0x73] may be sent (with a multiple OPC instead

OPC =1.

es
ge
ge
ict
of
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Electrical

Controller
storage

INF [0x73]

NECD Properties
» OXxCF: Working operation status
“Standby” [0x44]

INF [0x73]

A\ 4

NECD Properties
» OxAA: AC charge amount target value
“0” [0x00000000]

SetC [0x61]

NECD Properties

» OXEB: Charging electric power setting
“999999999”[0x3BOACIFF] (optional)
(OXEC: Discharging electric power setting
“999999999”[0x3BYACIFF] (optional))

Get_Res[0x71]

Response wait
time 1

\ 4
[—

NECD Properties
» OXEB: Charging electric power setting
(OXEC: Discharging electric power setting)

SetC [0x61]

NECD Properties Response wait
» 00xC1: Charging method “Maximum charge eléctric time 1

power charging”’[0x01] (optional)

(0xC2: Discharging method “Maximum discharge electric
power discharging’[0x01] (optional))

Get_Res[0x71]

v
[—

NECD Properties
» 00xC1: Charging method (optional)
(0xC2: Discharging method-(optional))

INF [0x73]

v

NECD Properties
» 0xC1: Charging method (optional)
(0xC2: Discharging method (optional))

SetC [0x61]

NECD Properties Response Wait time for
- 0XDA: Operation mode setting “Automatic (0x46)” wait time 1 re-setting
operation
mode

Get_Res[0x71]

v

NECD Properties
» OxDA: Operation mode setting

INF [0x73]

\ 4

NECD Properties
» OxDA: Operation mode setting
“Automatic” [0x46]

@The order of the status change notifications (INF [0x73])
depends on implementation. Note that INF [0x73] may be sent

with multiple OPC, instead of OPC=1. IEC

Figure 15 — Sequence of terminating charging (discharging) operation based on "AC
charge amount target value” property ("AC discharge amount target value"” property)
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Electrical
storage

O0xDA: Operation mode setting “Charging”[0x42] (“Discharging[0x43])

Controller

OxAA: AC charge amount target value (0OxAB: AC discharge amount
target value) is not “0”
I
O0xDA: Operation mode setting is changed to “Discharging”’[0x43]
(“Charging’[0x42]) or “Standby’[0x44]

INF [0x73]

\ 4

NECD Properties

» OXAA: AC charge amount target value
“0” [0x00000000]
(OxAB: AC discharge amount target value
“0” [0x00000000])

INF [0x73]

Y

NECD Properties

» OxDA: Operation mode setting
“Standby” [0x44]

> a

INF [0x73]

A\ 4

NECD Properties
» OXCF: Working operation status
“Standby” [0x44] J

SetCj0x61]

NECD Properties

» OxEB: Charging electric power setting
“999999999”[0x3BIACIFF] (optional)
(OXEC: Discharging electric power setting
“999999999%[0x3B9ACIFF] (optional))

Get_Res[0x71]

Response wait
time 1

v

NEGD Properties
+'OxEB: Charging electric power setting
(OXEC: Discharging electric power setting)

@The order of the status change notifications (INF [0x73])
depends on implementation. Note that INF [0x73] may be with
multiple OPC, instead of OPC=1. Note that a status change
notification (INF [0x73]) of “Working operation status” property
[0XCF] may not be issued, depending on the changed operation

mode setting.
IEC

Figure 16 — Sequence of terminating charge (discharge) operation based on "AC charge
amount target value" property ("AC discharge amount target value” property) when
"Operation mode setting" property is changed

7.4 Fault status notification

If an electrical storage system encounters a fault for some cause, it shall change "Fault status”
property [0x88] to "Fault occurred" sent to the controller. When the electrical storage system
has recovered from the fault, it shall change "Fault status" property [0x88] to "No fault has
occurred" sent to the controller.
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The controller’s behaviour when electrical storage systems are in fault status is not specified.

Target properties of storage battery object
e 0x88: Fault status

Remote control

General

Wheh—slectrical-storage—systems—are—remotelrcontroled from outside the haomes contrall
H8-H—6+ HHeaH—Stoag Stes—a+ F8-F-0+8+Y RH-eHee—H-BHR—oUtsSiae—1R 7 HH-O+

eI'sS

sh

buld take special care. Clause 8 specifies the special considerations with this "Rem
coptrol”.
Figure 17 shows the concept of remote control.
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I ; This document
Server for Electrical
electrical storage |« »| HES gateway [¢—¥»| Controller/ j« Plstorage system
system Public Home
telecommunication y : network
network \ H
(e.g. Internet)
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Figure 17.~ Remote control

emote commands are sent to thesiome via the public telecommunication network, an H
feway function is required. Note that the communications on the public telecommunicat

5 case, communication between the gateway function and controller is internal. Anne

ries and ISO/IEC\18012 series).

When controllers remotely control devices, the controllers shall send SetC [0x93] to electri

stg
se
co

ting" <sproperty [0x93] at the first position of the write properties. In advance of Se
ntrollers should uniquely identify electrical storage systems by reading "ldentificat

nu

mber" property [0x83] of the node profile object or the storage battery object.

o'
K
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fwork, the gateway function, communications between the gateway function and controll
1 server for electrical stograge system are out of scope and therefore implementation-
bendent. The gateway function and controller may be implemented in one physical unit.

bte

ES
on
Eer,

In
B

bws the relationship-between ISO/IEC 14543-4 series and the HES gateway (ISO/IEC 15045

cal

rage systems with multiple properties (i.e. OPC is more than 1) and shall put "Remote confrol

Ca
on

8.2 Setting and updating "AC charge amount target value” property (or "AC

discharge amount target value"” property) on remote control

Controllers shall send SetC [0x61] for "AC charge amount target value" property [OxAA] ("AC
discharge amount target value" property [0xAB]), adding "Remote control setting" property
[0x93] at the first position of SetC [0x61]. Subclause 8.2 specifies writing "AC charge amount
target values" property [0xAA]: In the case of "AC discharge amount target values" property
[0xAB], replace the description with the one placed within the bracket shown with it. For
description other than "Remote control setting" property [0x93], see 7.3.3.


https://iecnorm.com/api/?name=1cbf12b9f7e5335946d9f2a348a2f466

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms, definitions and abbreviated terms
	3.1 Terms and definitions
	3.2 Abbreviations

	4 Conformance
	5 Configuration
	5.1 General
	5.2 Configuration and components
	5.3 Connection configuration

	6 Application layer 
	6.1 General
	6.2 NECD objects 
	6.3 NECD services
	6.4 Object-specific NECD properties
	6.5 Application operation
	6.5.1 General
	6.5.2 Continuous requests
	6.5.3 Response wait time value for controllers
	6.5.4 Resending a frame
	6.5.5 Processing object property counter
	6.5.6 Property values of write requests


	7 Normal operation
	7.1 General
	7.2 Start-up operation
	7.2.1 General
	7.2.2 Start-up processing of NECD nodes
	7.2.3 Search processing
	7.2.4 Obtaining NECD attribute information
	7.2.5 Obtaining electrical storage system attribute information

	7.3 Occasional operation
	7.3.1 General
	7.3.2 Obtaining electrical storage system status
	7.3.3 Setting and updating "AC charge amount target value" property (or "AC discharge amount target value" property)
	7.3.4 Setting and updating "Charging electric power setting" property (or "Discharging electric power setting" property) (optional)
	7.3.5 Setting "Charging method" property (or "Discharging method" property) (optional)
	7.3.6 Setting "Operation mode setting" property
	7.3.7 Terminating charging (or discharging) operation of the storage battery based on "AC charging amount target value" property (or "AC discharging amount target value" property)

	7.4 Fault status notification

	8 Remote control
	8.1 General
	8.2 Setting and updating "AC charge amount target value" property (or "AC discharge amount target value" property) on remote control
	8.3 Setting "Operation mode setting" property when remotely controlling

	9 Considerations on controllers
	9.1 General
	9.2 Restrictions by electrical storage system implementations

	Annex A (informative)Terms and NECD protocol frame format onISO/IEC 14543-4-3 and IEC 62394
	A.1 Terms correspondence between ISO/IEC 14543-4-3 and IEC 62394
	A.2 NECD protocol frame format

	Annex B (informative)Relationship between ISO/IEC 14543-4 series and the HES gateway,based on ISO/IEC 15045 series and ISO/IEC 18012 series
	Bibliography
	Figures
	Figure 1 – Relationship between IEC 62394, ISO/IEC 14543-4-3 and ISO/IEC 14543‑4‑302
	Figure 2 – Example of electrical storage system configuration and components
	Figure 3 – Connection configurations 
	Figure 4 – Assumed network stack
	Figure 5 – Summary of normal operation sequences
	Figure 6 – Sequence for obtaining NECD attribute information 
	Figure 7 – Sequence of obtaining electrical storage system attribute information 
	Figure 8 – Sequence to obtain status of electrical storage systems 
	Figure 9 – Sequence for setting "AC charge amount target value" property(or "AC discharge amount target value" property) 
	Figure 10 – Sequence for setting "Charging electric power setting" property(or "Discharging electric power setting" property) 
	Figure 11 – Sequence for setting "Charging method" property(or "Discharging method" property)
	Figure 12 – Sequence for setting "Charging method" property (or "Discharging method" property) when no response is received from the storage battery
	Figure 13 – Sequence for setting "Operation mode setting" property
	Figure 14 – Sequence for setting "Operation mode setting" propertywhen no response is received from the storage battery
	Figure 15 – Sequence of terminating charging (discharging) operation based on "AC charge amount target value" property ("AC discharge amount target value" property)
	Figure 16 – Sequence of terminating charge (discharge) operation based on "AC charge amount target value" property ("AC discharge amount target value" property) when "Operation mode setting" property is changed
	Figure 17 – Remote control
	Figure 18 – Example of setting sequence for "AC charge amount target value" property ("AC discharge amount target value" property) when "Remote control setting" property is used
	Figure 19 – Example of setting sequence for "Operation mode setting"property when "Remote control setting" property is used 
	Figure 20 – Example of setting sequence for "Operation mode setting"property when "Remote control setting" property is used, in casethat no response is made by electrical storage system 
	Figure A.1 – NECD protocol frame format 

	Tables
	Table 1 – NECD objects
	Table 2 – NECD services 
	Table 3 – NECD properties of device object (super class)
	Table 4 – NECD properties of device object
	Table 5 – Response wait time values for controllers 
	Table 6 – Re-set wait time for the AC charge (or discharge) amount target value
	Table 7 – Wait time for re-setting charging and discharging electric power setting 
	Table 8 – Wait time for charging and discharging method for re-setting 
	Table 9 – Wait time for re-setting operation mode
	Table A.1 – Terms correspondence table between ISO/IEC 14543-4-3 and IEC 62394
	Table B.1 – Partial list of the translation between ISO/IEC 14543-4-302and HES gateway lexicon (ISO/IEC 18012‑3)




