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L&i néi dau
TCVN 14499-1:2025 hoan toan twong dwong véi IEC 62933-1:2024;
TCVN 14499-1:2025 do Ban ky thuat tiéu chuan quéc gia TCVN/TC/E18
Pin va &c quy bién soan, Vién Tiéu chudn Chét lwong Viét Nam dé nghi,
Uy ban Tiéu chudn Do Iwéng Chét lwong Quéc gia thdm dinh, B& Khoa
hoc va Céng nghé céng bé.

B TCVN 14499 (IEC 62933), Hé thdng luu trir dién ning gdm céc tiéu chudn
Sau:

— TCVN 14499-1:2025 (IEC 62933-1:2024), Phan 1: Tl vung;

— TCVN 14499-2-1:2025 (IEC 62933-2-1:2017), Phan 2-1: Théng sé ky thuat
va phuong phap thr — Quy dinh k¥ thuat chung;

— TCVN 14499-2-2:2025 (IEC/TS 62933-2-2:2022), Phan 2-2: Théng sb k¥
thuat va phuwong phap thtr — ng dung va thir nghiém tinh nang;

— TCVN 14499-2-200:2025 (IEC/TR 62933-2-200:2021), Phan 2-200: Théng
s6 ky thuat va phrong phap thlr — Nghién ciru cac trwdng hop dién hinh ciia
hé théng lwu trl dién ndng dat trong tram sac EV st dung PV;

— TCVN 14499-3-1:2025 (IEC/TS 62933-3-1:2018), Phan 3-1: Hoach dinh va
danh gia tinh n&ng ca hé théng lwu trir dién ndng ~ Quy dinh k¥ thuat chung;
— TCVN 14499-3-2:2025 (IEC/TS 62933-3-2:2023), Phan 3-2: Hoach dinh va
danh gid tinh ndng ctia hé thdng lwu tri dién ndng — Yéu cu bd sung ddi voi
cac ng dung lién quan dén ngudn cdng suét bién dong I&n va tich hop
ngudn nang lwong tai tao;

~TCVN 14499-3-3:2025 (IEC/TS 62933-3-3:2022), Phan 3-3: Hoach djnh va
danh gia tinh ning cla hé théng lwu trr dién ning — Yéu cau bd sung cho
cac ing dung tiéu thy nhidu nang Igng va ngudn dién dy phong;

—~ TCVN 14499-4-1:2025 (IEC 62933-4-1:2017), Phan 4-1: Hwéng dan céc
van dé vé moi trwéng — Quy dinh k¥ thuat chung;

— TCVN 14499-4-2:2025 (IEC 62933-4-2:2025), Phan 4-2: Hwéng dan cac
vén dé vé méi treéng —Bénh gid tac ddng mai trwdng clia hong héc pin trong
hé théng lwu tr® dién héa;

~TCVN 14498-4-3:2025, Phan 4-3: Cac yéu céu bdo vé déi véi hé théng pin
Ieu trir ndng lwong theo cac didu kién moi tredng;

— TCVN 14499-4-4:2025 (IEC 62933-4-4:2023), Phan 4-4: Yéu cau vé& moi
trwdng doi vai hé théng pin lwu tri nang lvong (BESS) véi pin tai st dung;
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— TCVN 14499-5-1:2025 (IEC 62933-5-1:2024), Phan 5-1: Xem xét vé an
toan déi voi hé théng EES tich hop lwéi dién — Quy dinh ky thuat chung;

— TCVN 14499-5-2:2025 (IEC 62933-5-2:2020), Phan 5-2: Yéu ciu an toan
361 voi hé théng EES tich hop Iudi dién ~ Hé théng dwa trén nguyén ly dién
hda;

— TCVN 14499-5-3:2025 (IEC 62933-5-3:2017), Phén 5-3: Yéu cdu an toan
dbi voi hé théng EES tich hop lwai dién — Thirc hién sira ddi ngoai ké hoach
hé thdng dwa trén nguyén ly dién héa;

- TCVN 14499-5-4:2025, Phan 5-4: Phuwong phép va quy trinh the
nghiém an toan déi véi hé théng EES tich hop Iwéi dién — Hé théng dva

trén pin lithium ion.
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Hé thong lwu triv dién ning (EES) -
Phan 1: Tlr veng

Electrical energy storage (EES) systems —
Part 1: Vocabulary

1 Pham vi ap dung

Tiéu chuan nay dinh nghia céc thuat ng ap
dung cho hé théng Iwu trie dién ning (EES) bao
gém cac thuat ngl can thiét 3é dinh nghia céc
théng s6 k¥ thuat, phwong phap thie, hoach dinh,
|ap dat, van hanh, cac van dé an toan va mai
tredng.

Tiéu chudn nay ap dung cho cac hé thdng déu
ndi Iwdi dién co kha nang lay dién nang ti» hé
théng dién, Iwu trl bén trong va cung cap dién
nang vao hé théng dién. Bwdc sac va xa hé
théng EES c6 thé bao gdém chuyén ddi ning

lveng.

2 Tailiéu vién dan

Tiéu chuan nay khéng c6 tai liéu vién dan.

3 Thuat ngivr va dinh nghia dung cho
phan loai hé théng EES

3.4 Cac khai niém co ban dung cho phan
loai hé thong EES

1 Scope

This part of |[EC 62933 defines terms
applicable to electrical energy storage (EES)
systems including terms necessary for the
definition of unit parameters, test methods,
planning, installation, operation, environmental
and safety issues. This terminology document
is applicable to grid-connected systems able to
extract electrical energy from an electric power
system, store energy internally, and provide
electrical energy to an electric power system.
The step for charging and discharging an EES
system can comprise an energy conversion.

2 Normative references

There are no normative references in this

document.

3 Terms and definitions for EES

systems classification

3.1 Fundamental concepts for EES

systems classification
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311

Lwu tri dién ndng

EES

Hé théng 1&p dat (IEV 826-10-01) cod kha nang
nhan dién nang, lwu trl nang lwgng trong mét
khoadng thdi gian nhét dinh va cung cép dién
nang.

Vi DU: Mt hé théng 13p dit nhan dién nang dé san
xuét hydro bing phuong phap dién phan, lwu triv
hydro va st dung khi G d& san xuét dién nang la mét
Iy trir dién nang.

CHU THICH 1: Thuat ngi¥ "leu trr dién ndng" cling
cé thé dwoc st dung dé chi hoat déng ma mét hé
théng lap dat, nhw da mé ta trong dinh nghia, tién
hanh khi thirc hién cac chirc nang cia né.

CHU THICH 2: Thuat nglr "lwu tr dién ndng" thuwéng
khéng dwoc st dung dé chi mot hé théng 1ap dat dau
ndi lwéi dién, trong treong hop nay s dyng thuat
ngl "hé théng lwu trir dién nang" (3.1.2) 1a thich hop.
CHU THICH 3: Céc qua trinh chuyén ddi nang lugng
¢6 thé ndm trong qud trinh nhan, [wu trlk va cung cép

nang lwgng.

[NGUON: IEC 60050-631:2023, 631-01-01, ¢6
stra ddi — stra ddi bién tap nhé trong dinh nghia
va CHU THICH 2]

3.1.2

Hé thong lwu trir dién nang

Hé théng EES

EESS

Hé théng lap d&t d4u ndi lwsi dién (IEV 826-10-
01) cé ranh gi¢i dién dwgc xac dinh rd rang, bao
gbm it nhat mét EES (3.1.1), 14y dién ning tir hé
théng dién (IEV 601-01-01), Iwu trl nang lwong
nay bén trong theo mét cich nao dé va cung cp
dién nang vao hé théng dién (IEV 601-01-01),
bao gém céac cdng trinh dau néi lwdi dién va cé
thé bao gdm cac cang trinh ky thuat dan dung,

3.1.1

Electrical energy storage

EES

Electrical installation (IEV 826-10-01) able to
absorb electrical energy, to store energy for a
certain duration and to provide electrical

energy.

EXAMPLE An installation that absorbs electrical
energy to produce hydrogen by electrolysis, stores
the hydrogen, and uses that gas to produce
electrical energy is an electrical energy storage.

Note 1 to entry: The term "electrical energy storage"
can also be used to indicate the activity that an
installation, described in the definition, carries out
when performing its functions.

Note 2 to entry: The term "electrical energy storage”
is generally not used to designate a grid-connected
installation, for which electrical energy storage

system (3.1.2) is the appropriate term.

Note 3 to entry: Energy conversion processes can
be included during energy absorption, storage or
release.

[SOURCE: IEC 60050-631:2023, 631-01-01,
modified — minor editorial modifications in the

definition and in the note 2.]

31.2

Electrical energy storage system

EES system

EESS

Grid-connected installation (IEV 826-10-01)
with defined electrical boundaries, comprising
at least one electrical energy storage (3.1.1),
which extracts electrical energy from an
electric power system (IEV 601-01-01), stores
this energy internally in some manner and
provides electrical energy to an electric power
system (IEV 601-01-01), including grid-



thiét bi chuyén ddi nang lwong va cac thiét bi phy

tro lién quan.

CHU THICH 1: Hé thong EES dwoc didu khién va
phéi hgp d& cung cap dich vu cho céc nha van hanh
hé théng dién (IEV 601-01-01) hoac nguwdi dung hé
thdng dién.

CHU THICH 2: Trong mét s treong hop, hé thong
EES c6 thé can thém mot ngudn nang lwong khac
(khong phai dién) trong qué trinh xa, cung cép nhidu
nang lrong hon cho hé thdng dién so véi nang Ivong
né da lwu trlr. Luu trie ndng lwong bang khéng khi
nén (CAES) 1a mat vi du dién hinh khi ¢an thém nang
lwgng nhiét).

[NGUON: IEC 60050-631:2023, 631-01-02, c6
stra dbi — sCra Gdi bién tap nhé trong dinh nghta
va CHU THICH 2]

313

Lw&i dién tién ich

Phan clia mang dién lwéi (IEV 601-01-02) dwoc
van hanh b&i nha van hanh hé théng (IEV 617-
02-09) trong mét khu vire trach nhiém xac dinh.
CHU THICH 1: Lwoi dién tién ich thwdng dwoc st
dung @& truyén tai dién tir hodic dén ngudi ding o
dién hodc cdc Iwgi dién khac. Ngwdi dung lwdi dién
c6 thé 1a nha ché tao hodc ngudi tiéu thy dién. Khu
vire trdch nhiém dwgc xac dinh bdi phap luat hodc
quy dinh quéc gia.

[INGUON: IEC 60050-631:2023, 631-01-04, c6
stra d6i — khai niém nha van hanh hé thng dugc
thém vao trong dinh nghia va stra ddi bién tap
nhd trong CHU THICH 1]

314

Bwoc ndi lwdi

Buoc két ndi voi hé théng dién (IEV 601-01-01).

TCVN 14499-1:2025

connection works and which can include civil

engineering  works, energy  conversion

equipment and related ancillary equipment.

Note 1 to entry: The EES system is controlled and
coordinated to provide services to the electric
power system (IEV 601-01-01) operators or to the
electric power system users.

Note 2 to entry: In some cases, an EES system can
require an additional non-electrical energy source
during its discharge, providing more energy to the
electric power system than the energy it stored. A
compressed air energy storage (CAES) is a typical
example where additional thermal energy is
required.

[SOURCE: IEC 60050-631:2023, 631-01-02,

modified — minor editorial modifications in the

definition and in the note 2.]

3.1.3

Utility grid
Part of an electric power network (IEV 601-01-
02) that is operated by a system operator (IEV
617-02-08) within a

responsibility

defined area of

Note 1 to entry: A utility grid is narmally used for
electricity transfer from or to grid users or other
grids. The grid users can be electricity producers or
consumers. The area of responsibility is fixed by

relevant legislation or regulation.

[SOURCE: IEC 60050-631:2023, 631-01-04
modified — system operator concept is added
and minor editorial

in the definition

modifications in the note 1.]

314

Grid-connected, adj

Connected to an electric power system (IEV
601-01-01).
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3.1.5

Lwéi dién ¢b lap

Phan clia hé théng dién (IEV 601-01-01) bi ngét
két ndi dién véi phan con lai cla hé théng dién
lien két nhwng van duoc cap dién tir cac ngudn

dién cuc bé.

[NGUON: IEC 60050-692:2017, 692-02-11, ¢
stra ddi - thém thuat ngl “islanded grid” va bd
cac CHU THICH)

3.1.6
Biéu dé phu tai
Biéu dd dang dwdong thé hién sy thay ddi phu tai

theo thai gian xac dinh.

317

Th&i gian dwoce phép sac

Khoang thoi gian ma hé théng EES dugc phép
sac hé thdng tich tr trong rng dung cét dinh tai.

3.1.8

Theoi gian dwoc phép xa

Khoang th&i gian ma hé théng EES dwoc phép
xa hé théng tich tr trong (rng dung cét dinh tai.

3.2 Phan loai hé théng EES

3.24

Hé théng pin lwu tri ning lvong

BESS

Hé théng Iwu trir dién nang ma hé thong tich tr
la mét hé théng pin lwu tr (5.2.4).

Vi DY: Hé thdng lwu trir nang lveng st dung pin dong
chay (IEC 62932-1:2019, 2.17), hé théng Iu tri» nang
lwgng str dung pin lithium-ion (IEV 482-05-07) va hé
théng lwu trir nang [wong st dung pin chi-axit la cac
loai khac nhau cla hé thdng leu trie nang lwong st
dung pin.

10

3.1.5

Islanded grid/electric island

Part of an electric power system (IEV 601-01-
01) that is electrically disconnected from the
remainder of the interconnected electric power
system but remains energized from the local

electric power sources .

[SOURCE: IEC 60050-692:2017, 692-02-11,
modified — the term “islanded grid” has been

added and notes have been deleted.]

31.6
Load profile
Line graph illustrating the variation in loads

over a specific time.

317

Allowed charging time

Time period when an EES system is allowed to
charge the accumulation subsystem in the

peak shaving application.

3.1.8

Allowed discharging time

Time period when an EES system is allowed to
discharge the accumulation subsystem in the
peak shaving application.

3.2 EES systems classification

3.21

Battery energy storage system

BESS

Electrical energy storage system where the
accumulation subsystem is a battery storage
subsystem (5.2.4).

EXAMPLE Flow battery energy system (IEC 62932-
1:2019, 2.17), lithium ion battery (IEV 482-05-07)
energy storage system and lead acid battery energy
storage system are different types of battery energy
storage systems.



[NGUON: IEC 60050-631:2023, 631-01-03, ¢co
stra dbi — dwa thém khai niém vé& hé thng pin
Iwu trip, x6a cac CHU THICH va thém vi du.]

3.22

Hé théng lwu trir nding lwong bing tu dién
CESS

Hé thdng luu trir dién ndng ma hé théng tich tri
st dung tu dién (IEV 151-13-28).

CHU THICH 1: Théng thwéng, cac hé thdng lwu triv

nang lwong bang tu dién thwong st dung siéu tu dién
(IEV 114-03-03).

3.2.3

Hé théng lwu trik ndng lwong bang banh da
FESS

Hé thdng Iwu triy dién nang ma hé thong tich trir
str dung banh da.

CHU THICH 1: Banh da la thiét bj co khi lteu tri néng
lwong dwéi dang ddng nang quay.

3.24

EESS ha ap

Hé théng EES duworc thiét ké dé két ndi voi diém
d4u ndi chinh & murc dién 4p ha &p (IEV 601-01-
26).

3.25

EESS trung ap

Hé thdng EES duwoc thiét ké dé két ndi véi diém
dau ndi chinh & muc dién ap trung ap (IEV 601-
01-28).

3.26

EESS cao ap

Hé théng EES duoc thiét ké dé két ndi véi diém
d4u ndi chinh & mirc dién &p cao ap (IEV 601-
01-27).

TCVN 14499-1:2025

[SOURCE: IEC 60050-631:2023, 631-01-03,
modified — battery storage subsystem concept
inserted in the definition, notes deleted and the
example added.]

3.22

Capacitor energy storage system

CESS

Electrical energy storage system with the
accumulation subsystem based on capacitors
(IEV 151-13-28).

Note 1 to entry: Usually, capacitor energy storage
systems are based on supercapacitors (IEV 114-
03-03).

3.23

Flywheel energy storage system

FESS

Electrical energy storage system with the

accumulation subsystem based on flywheels.

Note 1 to entry: A flywheel is a mechanical device

where rotational kinetic energy is stored.

3.24

Low voltage EESS

EES system designed to be connected to a low
voltage (IEV 601-01-26) primary POC.

325

Medium voltage EESS

EES system designed to be connected to a
medium voltage (IEV 601-01-28) primary POC.

326

High voltage EESS

EES system designed to be connected to a
high voltage (IEV 601-01-27) primary POC.

11



TCVN 14499-1:2025

3.2.7

EESS dan dung

Hé thdng EES dwoc thiét ké cho khach hang hd
gia dinh (IEV 617-02-05), khéng bao gbm ngudi
dung chuyén nghiép.

CHU THICH 1: Hé théng EES cho khu dan cw thuwong
tuéin thil c4c tiéu chudn ap dung cho thiét bj dan dung
(vi du: teong thich dién flr).

CHU THICH 2: Nguai ding chuyén nghiép bao gém
khach hang thwong mai hodc céng nghiép.

328

EESS thwong mai

Hé théng EES duoc thiét ké cho ngudi ding
chuyén nghiép.

CHU THICH 1: Hé théng EES cho thwong mai va
cong nghiép thwrdng tuan thi céc tiéu chudn &p dung
cho thiét bi thwong mai hodc cong nghiép (vi du
twong thich dién ti).

CHU THICH 2: Nguai diing chuyén nghiép bao gém
khach hang thwong mai hodc cong nghiép.

3.29

EESS cho lwéi tién ich

Hé théng EES duwgc tich hop vao Iwéi dién tién
ich va chi phuc vu myc dich ddm b&o véan hanh
an toan. va tin cay ctia mang dién (IEV 601-01-
02).

[NGUON: IEC 60050-631:2023, 631-01-05, co
stra ddi — dinh nghta dwoc viét lai lai cho rd rang

hon.]

3.2.10

Hé thdng EES hop bd

Hé thdng EES ma cac thanh phan duoc ghép
ndi va 1&p rap mot phan hodc toan bd tai nha
mady, duwoc van chuyén trong mét hodc nhidu

container va sdn sang dé 14p dat tai hién truong.

CHU THICH 1: Binh nghia v& container tham khao

12

3.2.7

Residential EESS

EES system designed for residential customer
(IEV 617-02-05), excluding professional users.

Note 1 to entry: A residential EES system is
normally compliant with the applicable standards for
residential

devices (e.g. electromagnetic

compatibility).

Note 2 to entry: Professional users include

commercial or industrial customers.

3.2.8
Commercial EESS

EES system designed for professional users.

Note 1 to entry: A commercial and industrial EES
system is normally compliant with the applicable
standards for commercial or industrial devices (e.g.
electromagnetic compatibility).

Note 2 to entry: Professional users include

commercial or industrial customers.

3.29

Utility EESS

EES system which is integrated into the utility
grid and serving solely to ensure safe and
reliable operation of the electric power network
(IEV 601-01-02).

[SOURCE: IEC 60050-631:2023, 631-01-05,
modified — definition is reworded for better
clarity.]

3.210

Self-contained EES system

EES system whose components have been
matched and partially or fotally assembled at
the factory, that are shipped in one or more
containers, and that are ready to be installed in
the field



IEC TS 62686-1:2020, 3.1.2.

3.2.11

Hé théng EES cé dinh

Hé thong EES sau khi 1ap dat va dwa vao st
dung khéng dwoc dv dinh di chuyén khdi vi tri

ban dau.

INGUON: IEC 60601-1:2005 va IEC 60601-
1:2005/AMD1:2, 3.118, c6 stra ddi — dinh nghia
dwoc cy thé héa cho hé théng EES va bd CHU
THICH.]

3.2.12

Hé théng EES di dong

Hé thdng EES duworc 1&p dat trén phuong tién co
thé di chuyén bang dwong sét hodc dwdng bd
va duoc két ndi véi diém dau ndi chinh tai cac
dia diém tam thdi.

CHU THICH 1: Khéi niém “xach tay” (IEV 151-16-47)
khdng 4p dung cho hé thdng dau ndi lwéi nhw hé
théng EES, vi vay hé théng EES di déng khéng bao
gdm trudng hop dé.

[NGUON: IEC 60050-811:2017, 811-36-05, c
stra ddi — dinh nghia dwoc cu thé héa cho hé
théng EES va bd CHU THICH.]

3.213

Hé thong EES hybrid

Hé théng EES ma hé théng tich tri st dung két
hop nhiéu cong nghé lwu trlr khac nhau.

Vi DU: Hé thdng EES hybrid két hop acquy (IEV 482-
01-04) va siéu ty dién (IEV 114-03-03).

3.3 Ung dung dai han cua hé théng EES

3.31
(ng dung dai han

TCVN 14499-1:2025

Note 1 to entry: For a definition of container, refer
to IEC TS 62686-1:2020, 3.1.2.

3.211

Stationary EES system

EES system that, once installed and placed
into service, is not intended to be moved from

one place to another.

[SOURCE: [EC 60601-1:2005 and [EC 60601-
1:2005/AMD1:2, 3.118, modified — definition
has been particularized for the EES system
and the note to entry has been deleted.]

3.212

Movable EES system

EES system mounted on a vehicle capable of
being moved on a railway or road, to be
connected to primary POC at sites where
temporary basis connection is planned.

Note 1 to entry: The portable (IEV 151-16-47)
concept cannot be applied to a grid connection
installation like the EES system, therefore a

movable EES system cannot include such situation.
[SOURCE: IEC 60050-811:2017, 811-36-05,
medified — definition has been particularized

for the EES system and the note to entry has
been added.]

3.213
Hybrid EES system
EES system with an accumulation subsystem

composed of different storage technologies.

EXAMPLE Hybrid EESS that incorporates batteries
(IEV 482-01-04) and supercapacitors (IEV 114-03-
03).

3.3 EES systems long-duration application

3.31

Long-duration application

13
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(!ng dung tiéu tén nang lweng Ion

(*ng dung clia hé théng EES véi cac giai doan
sac va xa kéo dai & cac mirc cong suét thay ddi.
CHU THICH 1: Viéc trao ddi cdng suét phan khang
véi hé théng dién (IEV 601-01-01) c6 thé dién ra déng
thoi véi trao ddi cong suét tac dung (IEV 131-11-42).
CHU THICH 2: Céc (ng dung dai han nhin chung
khéng yéu cau cao v& khd nang dap Ung budc,
nhung cling c6 tredng hep can dap ¢rng budc cao.
[NGUON: IEC 60050-631:2023, 631-01-06, c6
stra ddi — x6a thuat ngir thay thé va chuyén mot
phan clia dinh nghta vao CHU THICH 2]

3.3.2

Piéu khién dong cong suét tac dung

<ap dung cho hé théng EES> (Fng dung dai han
str dung hé théng EES dé bu ddp mdt phan hoac
toan bd dong ¢éng suét tac dung (IEV 131-11-
42) trong mét phan xac dinh cta hé théng dién
(IEV 601-01-01).

Vi DU: Cét dinh tai, san bang phu tai hodc dich
chuyén phy tai.

CHU THICH 1: Biéu khién dong céng suét tac dung
c6 thé yéu cau hé thdng EES phai sac hodc xa lién
tyc trong nhiéu gid.

3.33

Diéu khién dong xuat tuyén

<ap dung cho hé théng EES> Ung dung dai han
str dung hé théng EES dé duy tri dong dién trong
mdt nhanh Iwdi nhat dinh trong pham vi giéi han,
théng qua viéc trao ddi cong suét tac dung (IEV
131-11-42) v&i lwdi dién (IEV 601-01-02).

Vi DY: Giam tic nghén,

CHU THICH 1: V& Iy thuyét, diéu khién dong dién

xudt tuyén cling cé thé thuc hién bang céch trao ddi

14

Energy-intensive application
EES system application with long charge and

discharge phases at variable powers.

Note 1 to entry: Reactive power exchange with the
electric power system (IEV 601-01-01) can be
present along with the active power (IEV 131-11-
42) exchange.

Note 2 to entry: Long-duration application are
generally not very demanding in terms of step
response performances but there are cases where
high step response performances are required.

[SOURCE: IEC 60050-631:2023, 631-01-06
modified — alternate term deleted and part of
the definition moved in the note 2.]

3.3.2
Active power flow control
<for an EES system> Long-duration

application of an EES system used to
compensate partially or totally the active power
(IEV 131-11-42) flow in a determined
subsection of an electric power system (IEV
601-01-01).

EXAMPLE Load shaving or levelling or shifting are

active power flow controls.

Note 1 to entry: Active power flow control can
require hours of continuous EES system charge or

discharge.

3.3.3

Feeder current control
<for an EES
application of an EES system used to maintain

system> Long-duration
the current in a certain grid branch within
defined limits through active power (IEV 131-
11-42) exchange with the electric power
network (IEV 601-01-02).

EXAMPLE Congestion relief is a feeder current

control.



céng sudt phan khang (IEV 131-11-44). Tuy nhién, do
dic didm dién tré/dien khang (RIX), cong suét tc
dung (IEV 131-11-42) cla cac tuyén phan phéi, trao

ddi cong suét tac dung thwong hidu qua hon.

3.34

On dinh ngudn ning lwong tai tao

(Png dung dai han clia hé théng EES nham tach
biét gitra phat dién ti nguén nang luegng tai tao
khéng digu khién dwoc va nhu cau tiéu thu dién
trong mét khodng thdi gian xac dinh, bang cach
nhan nang lueng khi du thira va cung cap ndng

lwong khi nhu cdu vwrot qué san lwong.

3.35

Cat dinh tai

Gidi han cong suét tiéu thu tir lwdi dién dén mot
gia tri tbi da, bang cach cung cap phan cong suat

vurot qua tir cac ngudn cong suét tac dung khac.

3.3.6

Giam bién déng cdng suét tiéu thy

Giam bién dong cong suét tai diém dau ndi véi
lwéi bang cach nhan cong suét tac dung trong
cac giai doan tiéu thy thap va phat cong suét bd
sung trong cac giai doan tiéu thy cao.

3.4 Ung dung ngén han cta hé théng EES

3.4.1
(ng dung ngan han

TCVN 14499-1:2025

Note 1 to entry: Theoretically, feeder current control
can also be realised by reactive power (IEV 131-11-
44) exchange. Because of typical distribution feeder
characteristics such as the resistance-to-reactance
ratio (R/X), the active power (IEV 131-11-42)
exchange is practically more effective in most

cases.

3.34

Renewable energy resources generation
firming

Long duration application of an EES system
used to decouple non-dispatchable renewable
energy source generation and electricity
consumption for a specific time by absorbing
energy in periods with a surplus of energy

generation and by provision of energy in

periods with a surplus of electricity
consumption,
335

Peak shaving

Limitation of the power cansumption from the
power grid to a maximum value by providing
the power exceeding the maximum value from

other active power sources.

3.3.6

Fluctuation reduction of consumption
Reduction of power oscillation of power
consumption at the grid connection point by
absorbing the active power of the grid by EES
systems at low power demand phases and by
feeding in additional active power by EES

systems at high power demand phases.

3.4 EES systems short-duration application

3.4.1
Short-duration application

15
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(*ng dung céng suét bién dong 16n

ng dung hé théng EES yéu cau cao vé kha
nang ddp ng bwéc va cd nhidu giai doan
chuyén ddi sac — xa hodc trao ddi cong suét
phan khang (IEV 131-11-44) voi hé théng dién
(IEV 601-01-01).

[SOURCE: IEC 60050-631:2023, 631-01-07, ¢6
stra ddi — thuat ngl thay thé da bj x6a va cé mot
sd chinh st¥a bién tap nhd trong phan dinh
nghia.]

3.4.2

Diéu khién tan so lwéi dién

(!ng dung ngén han s dung hé théng EES dé
n dinh tan sé hé théng dién (IEV 601-01-01)
théng qua trao ddi cong sut tac dung (IEV 131-
11-42).

CHU THICH 1: Viéc can bang cac dao déng tan s
thoang qua thwong dién ra trong khodng t vai giay

dén vai phut.

343

Diéu khién dién ap nat

Hé tro dién ap

’ng dung ngén han clia hé théng EES dugc s
dung dé 4n dinh dién &p tai POC chinh hodc cac
nit 1an can théng qua trao ddi cong suét tac
dung hodc céng suét phan khang.

CHU THICH 1: Cong suat phan khang (IEV 131-11-
44) thwdng dwgce st dung trong Iwdi dién cao ap va
trung ap; cong suét tac dung (IEV 131-11-42) thwdng
dung cho luéi ha ap, tay theo ty sé R/X.

3.44

Giam thiéu sw c6 chét lwgng dién ning

ng dung ngén han clia hé théng EES dwoc st
dung dé gidm thiéu nhidu dan trong hé théng
dién (IEV 601-01-01) nhw gién doan ngudn ngan

16

Power intensive application

EES system application demanding in terms of
step response performances and with frequent
charge and discharge phase transitions or with
reactive power (IEV 131-11-44) exchange with
the electric power system (IEV 601-01-01)

[SOURCE: IEC 60050-631:2023, 631-01-07,
modified — alternate term deleted and minor
editorial modifications in the definition.]

34.2

Grid frequency control/Power frequency
control/Frequency regulation

Short-duration application of an EES system
used for the stabilization of the electric power
system (IEV 601-01-01) frequency through
active power (IEV 131-11-42) exchange.

Note 1 to entry: The balancing of temporal
variations of grid frequency occurs typically over
time periods of the order of seconds to minutes.

343

Nodal voltage control

Voltage support

Short-duration application of an EES system
used for the stabilization of the voltage at the
primary POC or neighbouring nodes through
active or reactive power exchange.

Note 1 to entry: Reactive power (IEV 131-11-44) is
generally used in HV and MV grids, and active
power (IEV 131-11-42) in LV grids, depending on
the resistance-to-reactance (R/X) ratio of the

relevant lines.

344

Power quality event mitigation
Short-duration application of an EES system
used to mitigate conducted disturbances in
electric power systems (IEV 601-01-01) such



han, sut ap, tdng ap, hai dién ap va hai dong
dién, qua dién ap qua do, thay ddi nhanh dién
ap; théng qua trao ddi cong suat tac dung hoic
cdng suét phan khang véi mang dién lwéi (IEV
601-01-02).

CHU THICH 1: Viéc giam thiéu si cb chét Iwgng dién
nang (IEV 617-01-05) (trr gian doan ngudn va hai)
thuéng dién ra trong khodng théi gian tinh bang mili
giay dén giay. Sy ¢b chat lrong dién nang duwoc mé
ta trong IEC TS 62749,

CHU THICH 2: 94 giam thidu sw cb chat lwgng dién
nang, trao ddi cong sudt tac dung va céng suét phan
khéng c6 thé lién quan dén ca hai va hai trung gian.
CHU THICH 3: V& ly thuyét, gian doan ngudn cé thé
kéo dai, nhung thuc té hdu hét ching cé khoang thoi
gian < 1 min. Viéc giam thiéu céc sy cb c6 khoang
th&i gian > 1 min dueoc dinh nghia 1a gidm thiéu sy cé

mat dién.

345

Piéu khién dong céng suat phan khang

(Png dung ngén han ctia hé théng EES duoc st
dung dé b mét phan hodc toan b déng cong
suat phan khang (IEV 131-11-44) trong mot
phan xac dinh cla hé thdng dién (IEV 601-01-
01).

Vi DU: Didu chinh hé sé cang suét clia tai, theong

duoc thwe hién bang cac tu bu.

3.4.6

Dap (rng nhanh tan sé

Diéu khién nhanh tan sé

(Png dung ngén han clia hé théng EES duoc st
dung d& han ché thay ddi tn sb cla hé théng
dién (IEV 601-01-01) do sw ¢ dét ngét va giam
bién dd sai léch tan sé qua do, théng qua kha

nang hd tro' chl dong tan s lwéi dién bang cach

TCVN 14499-1:2025

as short-duration supply interruptions, voltage
dips, voltage swells, voltage and currents
harmonics, transient overvoltages, rapid
voltage changes, through active or reactive
power exchange with the electric power

network (IEV 601-01-02).

Note 1 to entry: The mitigation of power quality (IEV
617-01-05) events, except supply interruptions and
harmonics, occurs typically over time periods of the
order of milliseconds to seconds. Power quality
events are described in IEC TS 62749.

Note 2 to entry: In power quality event mitigation,
active and reactive power exchange can be

intended also in relation to harmanics and

interharmonics.

Note 3 to entry: Theoretically a supply interruption
¢an have a long duration, but practically most of the
supply interruptions have a duration < 1 min. The
mitigation of events with duration > 1 min is defined

as outage mitigation.

345

Reactive power flow control

Short-duration application of an EES system
used to compensate partially or totally the
reactive power (IEV 131-11-44) flow in a
determined subsection of an electric power
system (IEV 601 01-01).

EXAMPLE Power factor adjustment of loads,
normally obtained by capacitor banks, is a reactive

power flow control.

3.46

Fast frequency response

Fast frequency control

Short-duration application of an EES system
used to contain the frequency change of the
electric power system (IEV 601-01-01) during
sudden failures and reduce the amplitude of

the transient frequency difference, through the

17
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xa hoc sac rat nhanh (vi dy trong vong 100 ms).

3.4.7

Giam bién dong cong suét

Yng dung ngén han cla hé thong EES dwoc sk
dung dé giam bién dong dao dong cong suét tir
cac ngudn phat (d4c biét 1 nang lugng tai tao)
lien quan dén cac diém dau ndi (4.1.3), béng
cach nhan cong suét tac dung khi cdng suét phat
ra cao va cung cap thém cang suét tac dung vao
khi cong suét phat ra thap.

3438

Giam chan dao dong cong suét

POD

(*ng dung ngén han clia hé théng EES duoc st
dung dé han ché dao déng cdng suét trong mot
hoac nhidu mang dién ludi (IEV 601-01-02) xoay
chidu dwoc két ndi bing cach diéu khién dong
cbng suét tac dung hodc cong suét phan khang.
CHU THICH 1: Dai dao déng cong suét tan sé thap
thuwong tlr 0,1 Hz to 2 Hz.

3.4.9

Piéu chinh tan sé so cap

(Png dung ngén han clia hé théng EES dwoc st
dung d& 6n dinh tin sb hé théng dién (IEV 601-
01-01) xung quanh gia tri &n dinh théng qua kha
nang dap trng véi sai léch tan sé do duwoc.

CHU THICH 1: Bidu khién tan sé so cép |a mét dang
diéu khién theo ty 1& (con dugc goi la didu khién theo
dac tuyén tré), thwong dwoc kich hoat bdi mét hé
théng didu khién so cap ty dong, véi thai gian tré
dwéi vai gidy k& tr khi phat hién sai l&ch tan s6, va
dwoc kich hoat hoan toan theo mét tée 4o tang/gidm
xac dinh.

18

capability to actively support grid frequency by
discharging or charging very fast (e.g. within
100 ms).

3.4.7

Fluctuation reduction/Power smoothing
Short-duration application of an EES system
used to reduce power oscillation fluctuation of
power generation units (especially renewable
energy sources) with regard to their points of
connection (4.1.3) absorbing active power at
times of high generation output and by feeding
in additional active power at times of low

generation output.

348

Power oscillation damping

POD

Short-duration application of an EES system
used to restrain power oscillations in one or
more connected AC electric power networks
(IEV 601-01-02) by active or reactive power

flow control.

Note 1 to entry: Low frequency power oscillation
range is typically from 0,1 Hz to 2 Hz.

349

Primary frequency control/primary frequency
regulation

Short-duration application of an EES system
used to stabilize the electric power system (IEV
601-01-01) frequency on a steady state value
through the capability to respond to a
measured frequency deviation.

Note 1 to entry: Primary frequency control is a
proportional control (also known as droop control)
which is usually activated by an autonomous
primary control system with a dead time of less than
a few seconds from the measured frequency

deviation and fully activated according a given ramp



3.4.10

Diéu chinh tan sé the cap

\ng dung ngén han ctia hé théng EES duwoc sl
dung d& khoi phuc tan s hé thdng & gia trj tan
s danh nghia clia hé théng, thuwong theo sau
khi két thiic diéu chinh tan sé so cép.

CHU THICH 1: Nhin chung, didu khién tan sb thi cap
thwdng dwoc kich hoat béng tay hodc ty déng trong
khoang tir 30 s dén 15 min tinh tir khi hoan thanh didu

chinh tan sb so cép

3411

Giam thiéu sut dién ap

(Png dung ngén han ctia hé théng EES duoc st
dung dé bu sut dién ap trong khoang thoi gian
quy dinh va déi véi cong suét Ién nhat xac dinh
trwée, khi sut dién ap xay ra tai POC chinh.

CHU THICH 1: Sy ¢d chat lwgng dién ndng dwoc mo
ta trong IEC TS 62748.

3.5 (ng dung hybrid va trng dung khan cép
ctia hé théng EES

3.51

Ung dung hybrid

UPng dung hé thdng EES doi hdi tinh nang dap
trng budc nhwng cé cac giai doan xa thwong
xuyén va kéo dai véi cong suét xa thay déi.
CHU THICH 1: Truéng hop st dung khan cép nhu
ngudn cap dién lién tuc (UPS) cling thudc nhém nay.
[NGUON: IEC 60050-631:2023, 631-01-08, ¢6
stra d8i — bd cum tir “va khén cAp” trong thuéat
ngl, bd t¥ “nhin chung” trong dinh nghfa, va b
sung CHU THICH 1.]

TCVN 14499-1:2025

rate.

3.4.10
Secondary frequency control /secondary
frequency regulation

Short-duration application of an EES system
used to restore system frequency to the
nominal system frequency usually following a
primary frequency regulation.

Note 1 to entry: Generally, the secondary frequency
control is manually or automatically activated
between 30 s up to 15 min from the primary
frequency regulation completion.

3.4.11
Voltage

mitigation

sag mitigation/voltage dip
Short-duration application of an EES system
used to compensate the voltage drop during a
specified time and for a predefined maximum
power, when a voltage sag occurred at the

primary POC.

Note 1 to entry: The power quality events are
described in IEC TS 62749, Voltage dip and voltage
sag are frequently used as synonyms.

3.5 EES systems hybrid and emergency

application

3.51

Hybrid application

EES system application demanding in terms of
step response performances but with frequent
and long discharge phases at variable

discharge power.

Note 1 to enfry: Emergency use cases, for example
with uninterruptible power supplies, are included in
this application class.

[SOURCE: |IEC 60050-631:2023, 631-01-08,

maodified - in the term "and emergency” has

19
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3.5.2

Giam thiéu sw cé mat dién

Ngudn dién dw phong

(ng dung hybrid clia hé théng EES duoc st
dung dé cung cép dién nang trong mét khoang
thoi gian xac dinh va véi cong suét téi da xac
dinh trudc, trong thoi gian ngudn dién chinh
khéng kha dung tai POC chinh.

CHU THICH 1: V& Iy thuyét, mét gidn doan ngudn cip
c6 thé kéo dai, nhung thie t&, hau hét ching cé
khoang thoi gian < 1 min. Viéc gidm thidu céc sy ¢d
¢6 khoang th&i gian < 1 min dwoc dinh nghia 13 giam
thiéu sw cd chat lvong dién nang (IEV 617-01-05).
Sy ¢b chét lweng dién ning dwgc mé ta trong IEC
TS 62749.

3.53

Ngudn cép dién dw phong

Cung cép dién cho tat ca cac tai ndi bd két ndi
véi thiét bj phia ngudi st dung trong mot khodng
théi gian xdc dinh ma khdng phu thudc vao
nguén dién bén ngoai khi xay ra sy cb mét dién
lwdi.

354

Kha nang kh&i dong den

Kha nang ctia hé théng EES dé khéi dong hé
thdng dién (IEV 601-01-01) chi bing ngudn nang
lweng ndi bé.

355

Tai khan cép

Tap hop thiét bi can phai hoat dong trong diéu
kién mat dién lwdi.

3.5.6

Hé tro khin cép

Cung cép dién cho tai khan cap trong thdi gian

20

been removed", "generally” has been removed
from the definition, and the note 1 has been
added.]

3.5.2

Outage mitigation

Back-up power

Hybrid application of an EES system used to
provide electrical energy during a specified
time and for a pre-defined maximum power,
during which the main electrical energy supply

is not available at the primary POC.

Note 1 to entry: In theary a supply interruption can
have a long duration; in practice the majority of
them have a duration £ 1 min. The mitigation of
events with a duration £ 1 min is defined as power
quality (IEV 617-01-05) event mitigation. Power
quality events are described in IEC TS 62749.

3.5.3

Back-up power supply

Provision of power to all internal loads
connected to user side equipment during a
specified time period without relying on an
external power source in the event of electrical

grid outage.

354

Black start capability

Capability of the EES system to start the
electric power system (IEV 601-01-01) only

with internal energy resources.

3.5.5
Emergency load
Set of devices and equipment that should be

operated during an electrical grid outage.

3.5.6
Emergency support

Provision of power to emergency loads within



xac dinh ma khéng phu thudc vao ngudn dién
bén ngoai khi lwdi bi mat dién.

4 Thuét ngir va dinh nghia vé quy dinh
ky thuat ctia hé théng EES

4.1 Khai niém co ban dung cho quy dinh ky
thuéat cta hé thong EES

411

Diéu kién van hanh lién tuc

Céc diéu kién van hanh ma trong céc diéu kién
d6, hé théng EES duoc thiét ké dé hoat dong
trong gi¢i han hiéu nang xac dinh.

CHU THICH 1: Cac diéu kién van hanh lién tuc
thwdng duoc dinh nghfa téi thidu nhu sau, nhung cac
didu kién khac cd thé phu thudc vao céng nghé:

a. dién ap va tan sé tai cac POC ndm trong pham vi

vén hanh lién tuc;

b. hé thdng EES hoan toan kha dung;

c. hé théng EES ndm trong céc didu kién méi truwong
tham chiéu.

[NGUON: IEC 60050-631:2023, 631-02-03, c6
stra ddi — ndi dung trong CHU THICH da dwoc

diéu chinh mét chat dé rd rang hon.]

4.1.2

Diéu kién mai trwong tham chiéu

Dai cac diéu kién vat Iy ma trong cac diéu kién
d6, hé théng EES duoc thiét ké dé& hoat dong
lién tuc.

Vi DY: Dai nhiét d6, dai &p suét, dai bre xa, dai dé
A4m méi trwdng va héa chét dang phun swong la
nhi¥ng vi du dién hinh.

[INGUON: IEC 60050-631:2023, 631-02-10, ¢6
stra doi — bd sung cum tir “Dai cac” duoc thém
va0 va céc vi du da dwoc chuyén sang phan Vi

TCVN 14499-1:2025

a specified time and duration without relying on
an external power source in the event of
electrical grid outage.

4 Terms and definitions for EES

systems specification

4.1 Fundamental concepts for EES

systems specification

4141

Continuous operating conditions, pl
Operating conditions within which the EES
system is designed to operate within specified

performance limits.

Note 1 to entry: The continuous operating

conditions are usually defined at least as follows,

but other conditions can depend on the technology:

a. the voltage and frequency at POCs are within the

continuous operating ranges;
b. the EES system is fully available;

c. the EES system is within the reference

environmental conditions.

[SOURCE: IEC 60050-631:2023, 631-02-03,
modified — in the note, the text has been slightly

changed for better clarity.]

4.1.2
Reference environmental conditions

Range of physical conditions under which the
EES system

is designed to operate

continuously.

EXAMPLE Ambient temperature range, pressure

range, radiation range, humidity range and

chemical spray are some typical examples.

[SOURCE: IEC 60050-631:2023, 631-02-10,
modified ~ in the definition, "range of" has been
added and the examples have been moved to
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41.3

Diém dau noi

POC

Diém tham chiéu trén hé théng dién (IEV 601-
01-01) noi hé thdng EES dwoc két néi.

CHU THICH 1: Mot hé théng EES ¢6 thé co nhiéu
POC duwoc phan loai la POC chinh va POC phu tro.
Trong triedng hep khdng cé POC phu tree, POC chinh
co thé durgc goi don gian 14 POC. Tir POC phu trg,
khong thé thwc hién viéc sac hodc xa dién nang,
nhung POC chinh cé thé duoc st dung dé cép ngudn
cho hé théng phy tro va hé théng diéu khién.
[NGUON: |EC 60050-631:2023, 631-02-04, ¢6

stra ddi xda cac hinh vé.]

41.4

Thiét bi dau cudi két néi

Thanh phan clia hé théng EES dwoc st dung dé
két ndi véi mot POC.

CHU THICH 1: Mgt hé thdng EES cé thé cé nhigu
thiét bi dau cudi két ndi dwgre bd tri thanh hai cap khac
nhau: thiét bi dau cudi két ndi chinh va thiét bj dau
cubi két néi phu tre. Trong trwéng hop khéng ¢ POC
phu tro, thiét bi dau cudi két ndi chinh 6 thé duoc
goi don gian 13 thiét bi dau cudi két ndi.

415

Giao dién truyén thong

Giao dién (IEV 351-42-25) cung cép tin hiéu dau
vao cho hé théng EES va nhan ti hé théng nay
céc tin hiéu dau ra phuc vu muc dich diéu khién
hodc do luéng, hodc cho phép truyén thong sé

vGi cac hé théng hoac thiét bi khac.

CHU THICH 1: Giao dién truyén thdng thudng duoc

22

a note to entry ]

41.3

Point of connection

POC

Reference point on the electric power system
(IEV 601-01-01) where an EES system is

connected.

Note 1 to entry: An EES system can have several
POCs, classified as primary POC or auxiliary POC.
In the absence of an auxiliary POC, the primary
POC can be named simply as POC. From an
auxiliary POC it is not possible to charge or
discharge electrical energy, but a primary POC can
be used to feed the auxiliary subsystem and the

control subsystem.

[SOURCE: IEC 60050-631:2023, 631-02-04,
modified — in the definition "at which" has been
replace with "where" and the figures have been
deleted.]

414
Connection terminal
Component of an EES system used for the

connection to a POC.

Note 1 to entry: An EES system can have several
connection terminals arranged in two different
classes: primary connection terminals and auxiliary
connection terminals. In the absence of an auxiliary
POC, the primary connection terminal can be

referred to simply as connection terminal.

4.1.5

Communication interface

Interface (IEV 351-42-25) which provides input
signals to the EES system and receives from it
output signals for control or measurement
purposes, or which enables digital

communication with other systems or devices.

Note 1 to entry: The communication interface is



thiét ké theo mét tiéu chuan cu thé (vi du bd IEC
62680 hoac cac tiéu chudn khac) va duoc s dung
dé truyén d@ liéu diéu khién va do lwéng & tang vat
ly.

4.1.6

Hé thong EES day

Trang thai clia hé thdng lwu tri dién nang (EES)
khi hé théng tich tri khong thé nap thém nang
Iwgng.

417

Hé théng EES kiét

Trang thai clia hé thdng lwu trie dién nang (EES)
khi hé théng tich trir khong thé xa thém nang
lwgng.

4.1.8

Dung lweng lwu trik ndng lwong

E¢

Sy chénh léch vé lwgng nang lwgng trong hé
théng tich tr clia EESS trong cac diéu kién van
hanh nhét dinh gitva hé théng EES day (4.1.6)
va hé thdng EES kiét (4.1.7).

CHU THICH 1: Jun (J) 1a don vi do nhat quan clia Hé
théng don vi qudc té (SI), dé thuan tién co thé sce
dung cac don vi khac (kWh, MWh).

CHU THICH 2: Thuat ngi “dung lwong lwu tri nang
lwong” khdng dwoc nhdm 1an véi thuat ngl “dung
lwvgng” (IEV 482-03-14) dwgce st dung cho cell hodc
pin, 12 mét lugng dién tich (IEV 113-02-10), thuong
duoc biéu thi bang cu 16ng (C) hodc ampe-gid (Ah).

CHU THICH 3: Hé théng duy nhét clia EESS noi luu
tr® ndng Iwong dang ké 1a hé théng tich trir. Cac thiét
bi khac clia hé théng EES luu trl lwgng nang lugng
khéng dang ké (vi dy ty loc, cugn 1am muot déng
dién) hodc nang lwong khang s dung dwoc tai POC
chinh (vi dy bé cdp nguén khan cip trong hé théng
nguén phuy trg) khdng dwoc tinh vao dung lvgng lwu
tri? nang lwgng. Dung lwgng Iwu trl? ndng lwgng chi

lién quan dén hé théng tich trir, do d6 né ciing it phu

TCVN 14499-1:2025

usually designed to a specific standard (e.g. |IEC
62680 series or others) and used for transmitting
control and measurement data at the physical layer.

416
EES system full

Condition of an EES system where the
accumulation

subsystem cannot charge

additional energy.

417

EES system empty

Condition of an EES system where the
accumulation subsystem cannot discharge
additional energy.

4.1.8

Energy storage capacity

Ec

Difference in energy content of the EESS
accumulation subsystem in given operating
conditions between EES system full (4.1.6)
and EES system empty (4.1.7).

Note 1 to entry: Joule (J) is the coherent S| unit,
other units can be chosen for convenience as well
(kWh, MWh).

Note 2 to entry: The term “energy storage capacity”
is not to be mixed up with the term "capacity” (IEV
482-03-14), used for cells or batteries, which
represents electric charge (IEV 113-02-10), usually
expressed in coulombs {C) or amperes-hours (Ah).

Note 3 to entry: The only EESS's subsystem where
significant energy is stored is the accumulation
subsystem. Other equipment of an EES system
which stores negligible amounts of energy (e.g.
filter capacitors, current smoothing coils) or energy
not usable at the primary POC (e.g. emergency
power units in the auxiliary supply system) is not
considered in the energy storage capacity. The
energy storage linked to

capacity is only
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thudc vao gia tri cong suat dau vao hodc dau ra tai

POC chinh.

CHU THICH 4: Hinh 1 minh hoa méi quan hé gitra
cac dung lwgng Ity trir nang lwong chinh, trong dé

gia dinh minh hoa ring dung lvong luu trr nang

Iegng hiéu qua Ién hon dung lweng luu trik dau vao.

I
i

Dung
' lwong
o wu triy lvgng
' nang | lwu trir
1 lwong nang
1 hiéuqué , b lwgng
i khi bat dau .4 hiéuqud
i tuditho Lo
i L .
|
CHU DAN

B Tén hao trong qua trinh sac
B 1én hai trong qua trinh xa

I.C-L__-_._..m_........_.'.

i Dung lugng lweu tri ndng lwong khong tiép can

lduqc

lSuy giam khong dao ngwoc hodc dao ngugc

Xem thém Hinh 7.

% Dung

lwgng

Iweu trie
tiép can

duoc

SOE kiét (100
s\

Puoc do tai cac bién clia hé théng tich tri

accumulation subsystem, therefore, it is also
weakly dependent to the input or output power
values at the primary POC.

Note 4 to entry: In Figure 1, the relation for the main
energy storage capacities is reported, where
effective energy storage capacity higher than input
energy storage capacity is an illustrative

hypothesis.

Dung
lwgng lwu
trlk ndng
lwong dau

oL

Dung
lwgng lwu
tri¥ nan
lwgng dau

I
]
| e

i Buoe do tai POC chinh

Hinh 1 - Vi du minh hoa méi quan hé giira

cac dung lwong lwu trir ning lwong caa hé thong EES
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Key

Losses during charge
Losses during discharge
Not accessible energy storage capacity

Irreversible or reversible degradation

Output energy storage capacity

See also Figure 7.

Figure 1 - lllustrative example of EES system energy storage capacities relation

41.9

Dung Iweng lwu trir ndng lwong hiéu qua
Dung lugng lwu trik ndng lweng c6 thé thay déi
theo thoi gian do déc tinh clia hé thong Iwu triv
dién nang bj suy giam.

CHU THICH 1: Théng thwong, dung luong lwu tri
nang lwgng thay ddi theo tudi tho van hanh cla hé
thdng Iwu tri dién (EES): dung lvgng lwu trd ndng
lwgng tai thei diém bét dau vang doi (Ecsod) va dung
Ivgng lwu trip tai thei didm két thac vong d&i (Eceol)
1a nhing truérng hop dién hinh. Mot sb yéu tb gay suy
gidm (nhw 140 héa) la khéng thé phuc hdi va dan dén
giam dung lwgng Iwu trlr nang lwgng, trong khi mét
s6 yéu t khac co thé phuc hdi (nhw sy ¢b tam thoi),
cho phép khdi phuc lai dung lwong lwu tri nang
lwgng trong qua trinh van hanh.

CHU THICH 2: Béi v&i BESS, dung lvong lwu tri
nang ltong hiéu dung thudng dugc xéac dinh bang

419

Effective energy storage capacity

Energy storage capacity potentially modified
over time as the EES system characteristics
degrade.

Note 1 to entry: Typically, the energy storage
capacity varies along the EES system service life:
energy storage capacity at the beginning of service
life (EC,BOL) and energy storage capacity at the
end of service life (EC,EOL) are typical cases.
Some degradation factors (like ageing) are
irreversible and they imply a reduction of the energy
storage capacity, other factors are reversible (like
temporary faults) and they make an energy storage

capacity restoration during the service life possible.

Note 2 to entry: For a BESS, effective energy
storage capacity is typically the sum of the

nameplate energy content of all the batteries (IEV
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tbng dung Iong nang lugng dinh danh ca tat ca cac
pin (theo IEV 482-01-04).

4110

Dung lwong lwu triv ning lwong tiép can
dwoc

Mot phan clia dung luvong Iwu trlr ndng legng
hiéu qua ma nguoi ding hé théng EES dugc
phép tiép can & didu kién nhat dinh.

CHU THICH 1: Dung luong Iwu triy nang luong tiép
can dwoc dya trén cac quyét dinh clia nha ché tao,
nguai s& hivu hodc nha van hanh hé théng EES.
4.1.11

Ty suét sinh 11 ndng lweng

ESOI

Lwgng ndng lwgng ma mét hé théng [wu tri dién
nang (EES) c6 thé luu trid trong subt tudi tho van
hanh cla no, chia cho lwgng nang Iwgng can
thiét dé xay dung, thdo d& va tai ché hé théng
EES do.

CHU THICH 1: ESOI diing @& dinh lvong lgi ich vé
mét ndng lgng clia mét hé thong EES.

4112

Gia tri danh nghia

<clia hé théng EES> Gi4 trj clia mét dai lwong
duoc st dung dé goi tén va nhan dang mét hé
théng lwu trir dién nang (EES).

CHU THICH 1: Gia tri danh nghia thwéng dwoc goi 12
gia tri dwoe lam tron.

[INGUON: IEC 60050-151:2001, 151-16-09, c6
s(ra ddi, dinh nghia gbc dwoc cu thé hda cho hé
théng EES ]

41.13

Gia tri danh dinh

<clia hé théng EES> Gia tri clia mét dai lwong
dugc st dung cho muc dich quy dinh ky thuat
clia hé théng EES, duoc thiét 1ap cho mét tap

26

482-01-04).

41.10

Accessible energy storage capacity/usable
energy storage capacity

Part of the effective energy storage capacity
that the EES system user has the permission

to have access to at a certain condition.

Note 1 to entry: The accessible energy storage
capacity is based on the decisions of the EES

system manufacturer, owner or operator.

4.1.11

Energy stored on investment

ESOI

Amount of energy that can be stored by an
EES system during its service life, divided by
the amount of energy required to build,
deinstall and recycle that EES system.

Note 1 to entry: The ESOI quantifies the energetic
benefit of an EES system.

4112
Nominal value
<of an EES system> value of a quantity used

to designate and identify an EES system.

Note 1 to entry: The nominal value is generally a

rounded value.

[SOURCE: IEC 60050-151:2001, 151-16-09,
modified - original definition has been
particularized for the EES system.]

4113

Rated value

<of an EES system> value of a quantity used
for EES system specification purposes,
established for a specified set of operating



cac diéu kién van hanh xac dinh ctia mét thanh

phan, co cAu, thiét bi hodc hé théng.

INGUON: IEC 60050-151:2001, 151-16-08, ¢d
stra ddi, dinh nghia gbc dwoc cu thé héa cho hé
théng EES.]

4.1.14

Tinh san sang

<clia hé théng EES> Kha niang clia mot hé théng
EES d& duy tri trang thai sin sang hoat dong
theo yéu cau.

CHU THICH 1: Tinh sdn sang phu thudc vao sy két
hop cia cac ddc tinh vé dd tin cay (IEV 192-01-24),
kha nang khdi phuc (IEV 192-01-25), kha nang bao
tri (IEV 192-01-27) clia phan t, va hiéu suét ho tro
bdo tri (IEV 192-01-29).
CHU THICH 2: Tinh s&n sang c6 thé dwoc dinh lwgng
béng céc chi s dwec néu trong Muc 192-08 clia IEV
(céc chi s6 lién quan dén tinh s8n sang).
CHU THICH 3: Béi véi mét hé théng EES, "hoat dong
theo y&u cau" ¢ nghia la:
a. c6 thé 4p dung toan bd cong suat bidu kién
danh dinh va toan bd cong suét tac dung dau vao
hozc dau ra danh dinh;
b. hé théng EES phai c6 kha ndng cung cap day
a0 dung Iwvong lwu trl nang lwong dau vao hodc
dau ra theo danh dinh.

[NGUON: IEC 60050-192:2015, 192-01-23, c6
stra ddi, dinh nghia gbc duoc cu thé héa cho hé
théng EES va bd sung CHU THICH 3.]

4.2 Chu ky 1am viéc cta hé thong EES

4.21

Chu ky lam viéc

<clia hé théng EES> Su két hop clia céc giai
doan diéu khién (giai doan sac, giai doan tam
dirng, giai doan xa, v.v.) bat dau ti trang thai
nang lvong ban dau va két thic & trang thai

nang lwong cudi cung, dwoc str dung trong viéc

TCVN 14499-1:2025

conditions of a component, device, equipment,

or system.

[SOURCE: IEC 60050-151:2001, 151-16-08,
modified - original definition has been

particularized for the EES system.]

41.14

Availability

<of an EES system> ability of an EES system
to be in a state to perform as required.

Note 1 to entry: Availability depends upon the
combined characteristics of the reliability (IEV 192-
01-24), recoverability (IEV 192-01-25), and
maintainability (IEV 192-01-27) of the item, and the
maintenance support performance (IEV 192-01-29).

Note 2 to entry: Availability may be quantified using
measures defined in IEV Section 192-08,
Availability related measures).

Note 3 to entry: For an EES system, "to perform as
required" means:

a. both the full rated apparent power and the full

rated input or output active power can be applied,

b. the EES system shall be able to provide the full
rated input or output energy storage capacity.

[SOURCE: IEC 60050-192:2015, 192-01-23,
modified ~ original definition has been
particularized for the EES system and note 3
has been added.]

4.2 EES system duty cycles

4.21

Duty cycle

<of an EES system> combination of controlled
phases (charge phase, pause, discharge
phase etc.) starting from an initial state of
energy and ending in a final state of energy,
used in the EES system characterization,
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mé ta dac tinh, quy dinh k¥ thuat va thl nghiém
hé théng EES trong ché dé van hanh nhét dinh.

[NGUON: IEC 60050-631:2023, 631-02-01, co
slra ddi — trong dinh nghta, cum tir “trang thai
sac ban dau" da duoc thay bang "trang thai nang
lwong ban dau")

4.2.2

Chu ky sac-xa

Chu ky lam viéc cta hé théng EES bao gdm bén
giai doan dvgc kiém soat: mot giai doan sac, sau
dé 1a mét giai doan tam dirng, tiép theo 1a mat
giai doan xa va cudi cing la mét giai doan tam
dirng khac.

CHU THICH 1: Bién dang cla giai doan sac va xa
thwong 1a tuyén tinh voi cdng suét tac dung khong
ddi (IEV 131-11-42); tuy nhién, cac bién dang khac
cling c6 thé dwoce ap dung. Trén Hinh 2, khéng xét
dén tdn thay néng lwgng va tw xa, Ta= 0 hodc T4 =0

Ia céac thy chon c6 thé,

£
- "‘I

CHU DAN

T1 la khoang thoi gian cia giai doan sac

E+ la ndng lvgng do dugc trong khodng théi gian T1
tai POC chinh trong giai doan sac

T2 14 khoang thoi gian cia giai doan tam dirng sau
khi sac

E2 = 0 (vi vay né bj bd qua trong hinh)
T3 la khoang thei gian clia giai doan xa

Es la ndng lwong do dugc tai diém déu ndi chinh
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specification and testing for a certain operating

mode

[SOURCE: IEC 60050-631:2023, 631-02-01,
modified — in the definition, "initial state of
charge" has been replace with "initial state of
energy" and "used in the characterization,
specification and testing of an EES system
"has been replaced with "used in the EES
system characterization, specification and

testing".]

4.2.2

Charging-discharging cycle

EES system duty cycle (4.2.1) comprising four
controlled phases: a charge phase, then a
pause, then a discharge phase and then

another pause.

Note 1 to entry: The patterns of the charge and
discharge phases are generally linear with constant
active power (IEV 131-11-42); however different
patterns can be possible as well. In Figure 2, energy
losses and self-discharge are not considered, T2 =
0 or T4 = 0 are possible options.

£y
| —2

1y I n I

Key

T1 the duration of the charge phase

E+ energy measured during T1 at the primary POC

during the charge phase
Tz the duration of the pause after charge
E2 =0 (so it is omitted in the figure)
Ta duration of the discharge phase

Es energy measured during T3 atthe primary POC
during the discharge phase



trong giai doan xa

T4 14 khodng thai gian cla giai doan tam dirng sau
khi xa

E4 = 0 (vi vay né bi bé qua trong hinh)

Eo 2 nang lwong lwu trir ban dau

Hinh 2 - Vi du minh hoa vé chu ky sac-xa
cta hé théng EES

INGUON: IEC 60050-631:2023, 631-02-02, ¢
stra di — stra doi bién tap.]

4.2.3

Chu ky sac-xa dinh trwéc

Chu ky sac/xa duge st dung trong qua trinh méd
t& dc tinh, quy dinh k¥ thuat va thir nghiém cla
hé théng EES cho mét ché do van hanh cu thé.
viby

a. Eo tirong thich vai viéc xa hoan toan, nghia la trang
théi ndng Ivgng =0 %;

b. T1 = khoang thdi gian sac dén cong suét tac dung
danh dinh clia hé théng EES;

c. Ts = khoang thdi gian xa dén céng suat téc dung
danh dinh cda hé théng EES;

d o+ Te=Ty;

e. E3 = dung lveng lwu trik nang lvgng danh dinh;

f. E3 d& tré vé trang thai xa hoan toan, trang thai ndng
lwgng = 0 %.

CHU THICH 1: Chu ky sac-xa dinh trudc duoc xac
dinh bé&i cac gia tri E/T va bién dang cua cac giai doan

sac va xa trong Hinh 2.
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Thoi gian phuc héi

<clia hé théng EES> Thai gian can thiét d& mot
hé théng lwu triv dién nang (EES) phyc héi sau
mét chu ky van hanh, nham dam bao chu ky van
hanh tiép theo ndm trong céc diéu kién da dwoc
quy dinh cho mét ché dé van hanh nhét dinh va

TCVN 14499-1:2025

Ta duration of the pause after the discharge
E4 = 0 (so it is omitted in the figure)

Eo initial stored energy

Figure 2 - lllustrative example of EES

system charging-discharging cycle

[SOURCE: IEC 60050-631:2023, 631-02-02
madified — minor editorial madifications.]
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Predetermined charging-discharging cycle
Charging-discharging cycle used in the EES
system characterization, specification and

testing for a specific operating mode.

EXAMPLE

a. E0 compatible with the total discharge, that
means state of energy = 0 %;

b. T1 = EES system rated active power input
duration;

c. T3 = EES system rated active power output
duration;

d.T2+T4=T1,

e. E3 = rated energy storage capacity;

f. E3in order to return in the state of total discharge,
state of energy = 0 %.

Note 1 to entry. The predetermined charging-
discharging cycle is obtained by the definition of the
E/T values and the pattern of the charge and

discharge phases in Figure 2.

4.24

Recovery time

<of an EES system> duration needed by an
EES system to recover from a duty cycle so
that the following duty cycle is within its
specified conditions for a certain operating

mode and at continuous operating conditions.
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trong diéu kién van hanh lién tuc.

4.3 POC chinh cua hé thdng EES

4.31

POC chinh

Diém d4u ndi (4.1.3) noi hé théng EES tich dién
ni3ng tir hé thdng dién (IEV 601-01-01) dé lwu
trl ndi bd va sau do xa tre lai vao hé théng dién
(IEV 601-01-01).

CHU THICH 1: Théng thwéng, POC chinh dwoc két
ndi v&i hé thdng chinh ctia EES thong qua cong két
néi chinh.

[NGUON: IEC 60050-631:2023, 631-02-05, c6
stra ddi — bd CHU THICH 2 va bd Hinh 2]

4.3.2

Biéu dd dic tinh céng suéat

Dic tinh cong suat biéu kién

Biéu dién trén mat phang cdng suat P/Q, xac
dinh cang suét tac dung (IEV 131-11-42) va cang
suat phan khang (IEV 131-11-44) m& hé théng
EES dwoc thiét ké dé trao ddi voi hé thong dién
(IEV 601-01-01) théng qua POC chinh (4.3.1),
trong diéu kién van hanh én dinh (IEV 692-02-
01) va diéu kién van hanh lién tyc.

CHU THICH 1: Céng suét kha dung dwoc bidu dign
b&ng mét ving trén mat phéng. Ranh gi¢i clia ving
nay thé hién cac giéi han van hanh cta hé théng
EES. Trén Hinh 3 thé hién hé toa dé mdi tén voi
khung tham chiéu clia bén phat theo mé ta trong IEC
TR 61850-90-7: Ping la cong suét téc dyng dau vao
danh dinh; Poutr |2 cong suét tac dung dau ra danh
dinh; Qi 14 ¢dng suat phan khang cam danh dinh va
Qer 14 cong suét phan khang dung danh dinh.

Bidu dd dac tinh céng suét dwoc chia thanh bdn phan
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4.3 EES system primary POC

4.3.1

Primary POC

Point of connection (4.1.3) where the EES
system charges electrical energy from the
electric power system (IEV 601-01-01), in
order to store energy internally and,
subsequently, discharges it to the electric
power system (IEV 601-01-01).

Note 1 to entry: Generally, the primary POC is
connected with the EES system's primary
subsystem through the primary connection

terminal.

[SOURCE: IEC 60050-631:2023, 631-02-05,
modified — Note 2 to entry has been deleted

and Figure 2 has been removed.]

4.3.2

Power capability chart

Apparent power characteristic
Representation on the P/Q power plane defining
the active power (IEV 131-11-42) and reactive
power (IEV 131-11-44) which the EES system is
designed to exchange with the electric power
system (IEV 601-01-01) via the primary POC
(4.3.1), in steady state (IEV 692-02-01) operation
and continuous operating conditions.

Note 1 to entry: The power available is depicted by a
region on the plane. The boundaries of the region
represent the operating limits of the EES system. In
Figure 3 the arrow system with the producer
reference frame as described in IEC TR 61850-90-7
is adopted: PIN,R is the rated input active power;
POUT R is the rated output active power; QIR is the
rated inductive reactive power and QCR is the rated

capacitive reactive power.

The capability chart is divided in four quadrants by



tw b&i cac truc PIQ:

a. O géc phan tv Q1, hé théng EES cung cip nang
lwgng cho hé thong dién, va dap trng phan khang
dwore goi la "qua kich thich" theo IEC TR 61850-90-7,

b. & géc phan tw Q2, hé théng EES nhan nang lugng
tl hé théng dién, va dap tng phan khang dwoc goi 14
"qua kich thich" theo IEC TR 61850-90-7;

c. O géc phan tv Q3, hé théng EES nhan nang lugng
tlr hé théng dién, va dép (rng phan khang duac goi 13
"thiéu kich thich" theo JEC TR 61850-90-7;

d. & géc phan t Q4, hé théng EES cung cép nang
lwgng cho hé théng dién, va dap (g phan khang
dwoc goi la “thiéu kich thich" thea IEC TR 61850-90-
7.

02 o1
PR Pour.g p
03 04

IEC

Hinh 3 - Vi du minh hoa biéu dé dic tinh
céng suit cia hé théng EES

CHU THICH 2: O4t (W) la don vi do nhat quén cla
hé thdng don vi quic té (S1) dung dé do cong suét tac
dung. Var (var) la tén goi d&c biét clia don vi do céng
sut phan khang. D& thuan tién cling co thé st dung
céc don vi khéc va céc tién té cia hé S| (MW, Mvar).

CHU THICH 3: Bidu db dac tinh cdng suét thuwéng

TCVN 14499-1:2025

the P/Q axes:

a. in the quadrant Q1 the EES system is supplying
energy to the electric power system and its reactive
behavior is named as ‘"overexcited" in

IEC TR 61850-90-7;

b. in the quadrant Q2 the EES system is absorbing
energy from the electric power system and its
reactive behavior is named as "overexcited" in
IEC TR 61850-90-7;

¢. in the quadrant Q3 the EES system is absorbing
energy from the electric power system and its
reactive behavior is named as "underexcited" in
IEC TR 61850-90-7;

d. in the quadrant Q4 the EES system is supplying
energy to the electric power system and its reactive
“underexcited" in

behavior is named as

IEC TR 61850-90-7.

EC

Figure 3 - lllustrative example of EES

system power capability chart

Note 2 to entry: Watt (W) is the coherent Sl unit for
active power. Var (var) is a special name for the unit
of reactive power. Other units and S| prefixes can
be chosen for convenience as well (MW, Mvar).

Note 3 to entry: The power capability chart is
normally given for a medium state of energy, since
the power capability of an EES system is dependent

on the state of energy (e.g. for the empty state of
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duwoc cung cap cho trang théi nang lwong trung binh,
vi kha nang cung cip cdng suét ctia hé théng EES
phu thudc vao trang thai nang lwong (vi dy & trang
thai kiét nang lwong thi khong thé cap dién tai POC
chinh).

CHU THICH 4: Néu khang cé cac giéi han cu thé
dugce cong bd, thi biéu db dac tinh cong sut thudng
dwoc coi 13 ¢ gia tri trong toan bé tudi tho van hanh
clia hé thong.

[NGUON: IEC 60050-631:2023, 631-02-08, c6
stra ddi — thuat ngl thay thé da bi bd di va cd

mdt sb chinh stra bién tap nhd.]
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Céng suét tac dung dau ra

Pour

Gia tri cong suét tac dung (IEV 131-11-42) ma
hé théng Iwu tr dién ndng (EES) cp ning
lvgng cho hé théng dién (IEV 601-01-01) qua
POC chinh.

CHU THICH 1: Ot (W) la don vi do nhat quén cla
hé thdng don vi qudc té& (S1). D& thuan tién cling ¢6
thé sir dung cac don vi khéc va céc tién t6 cia hé Sl
(KW, MW).

4.3.4

Céng suét tac dung dau vao

P

Gi4 tri cdng suét tac dung (IEV 131-11-42) ma
hé théng EES nhan nang Iong tir hé théng dién
(IEV 601-01-01) qua POC chinh

CHU THICH 1: Q&t (W) 1a don vi do nhat quan cla
hé théng don vj quéc té (SI). Dé thuan tién cing ¢
thé str dung cac don vi khac va cac tién té ctia hé Sl
(KW, MW).

4.3.5

Céng suét tac dung dau ra danh dinh

Pour,r

Céng suét tac dung dau ra cuc dai (IEV 131-11-

32

energy no power supply is possible at primary
POC).

Note 4 to entry: If restrictions are not declared, the
capability chart is normally valid for the entire
service life.

[SOURCE: IEC 60050-631:2023, 631-02-08,
modified — alternate term deleted and minor

editorial modifications.]

4.3.3

Output active power

Pour

Value of the active power (IEV 131-11-42) by
which the EES system is supplying energy to
the electric power system (IEV 601-01-01) via
the primary POC.

Note 1 to entry: Watt (W) is the coherent Sl unit,
other units and SI prefixes can be chosen for

convenience as well (kW, MW).

4.3.4

Input active power

Pw

Value of the active power (IEV 131-11-42) by
which the EES system is absorbing energy
from the electric power system (IEV 601-01-
01) via the primary POC.

Note 1 to entry: Watt (W) is the coherent S unit,
other units and S| prefixes can be chosen for
convenience as well (kW, MW).

43.5
Rated output active power

Poutr

Maximum active power (IEV 131-11-42) output



42) ma hé théng EES dugc thiét ké dé cap nang
lvong cho hé théng dién (IEV 601-01-01) qua
diém dau ndi chinh.

CHU THICH 1: Bon vj Sl twong tng la watt (W); cac
don vi khac va tién t§ Sl c6 thé dwoc chon cho pht
hop (KW, MW).

CHU THICH 2: Cang suét tac dung dau ra danh dinh
|a gia tri cong sudt ndm xa nhét bén phai trong biéu
dd nang luc cong suét.

4.3.6

Cong suat tac dung dau vao danh dinh

P, r

Cong suét tac dung dau vao cyc dai (IEV 131-
11-42) ma hé théng EES duoc thiét ké dé nhan
nang legng tir hé théng dién (IEV 601-01-01)
qua diém dau ndi chinh.

CHU THICH 1: Bon vi Sl twong ting 1a watt (W); cac
don vi khac va tién td SI cé thé dwoc chon cho phu
hop (kW, MW).

CHU THICH 2: Céng suét tac dung dau vao danh
dinh la gia tri cong suat ndm xa nhat bén trai trong
biéu 48 nang lvc cong suét,

4.3.7

Cong suét tac dung danh dinh

Céng suét tac dung cyre dai (IEV 131-11-42) clia
hé théng EES trong gi®i han van hanh theo biéu

d6 nang lwc cong suét.

CHU THICH 1: Qat (W) la don vi do nhat quan clia
hé thdng don vi quéc té (S1). Dé thuan tién ciing c6
thé slv dung céc don vi khac va céc tién tb ctia hé Si
(KW, MW).

CHU THICH 2: Trong Hinh 3, cong suét tac dung
danh dinh la gia trj I&n hon gil*a Paauvaor va Paiurar
4.3.8

Cong suat biéu kién danh dinh

Cong suét biéu kién cuc dai cla hé théng EES

trong gi¢i han van hanh theo biéu d nang lyc

TCVN 14499-1:2025

for which the EES system is designed to supply
energy to the electric power system (IEV 601-
01-01) via the primary POC.

Note 1 to entry: Watt (W) is the coherent Sl unit,

other units and S| prefixes can be chosen for
convenience as well (KW, MW).

Note 2 to entry: The rated output active power is the
active power (IEV 131-11-42) value furthest right of
the power capability chart.

4.3.6

Rated input active power

Pinr

maximum active power (IEV 131-11-42) input
for which the EES system is designed to
absorb energy from the electric power system
(IEV 601-01-01) via the primary POC.

Note 1 to entry: Watt (W) is the coherent S unit,
other units and S| prefixes can be chosen for
convenience as well (kW, MW).

Note 2 to entry: The rated input active power is the
active power (IEV 131-11-42) value furthest left of
the power capability chart.

4.3.7

Rated active power

EES system maximum active power (IEV 131-
11-42) within the operating limits of the power
capability chart.

Note 1 to entry: Watt (W) is the coherent Sl unit,

other units and Sl prefixes can be chosen for
convenience as well (kW, MW).

Note 2 to entry: In Figure 3, the rated active power
is the max(PIN,R, POUT,R).

4.3.8
Rated apparent power
EES system maximum apparent power within

the operating limits of the power capability
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cong suét.

CHU THICH 1: Vén-ampe (VA) la don vi do nhét
quén trong Hé théng don vi quéc té (SI). Bé thuan
tién ciing cd thé st dung cac don vi khac va cac tién
t clia hé SI (kVA, MVA).

439

Dung Iweng Iwu trik ndng lweng danh dinh
Ecr

Gia tr| danh dinh cda dung Iegng lwu trlr nang
lwong ctia hé théng EES trong diéu kién van

hanh lién tuc.

CHU THICH 1: Khdng dwoc nham 1an véi thuat ngl
"dung lwgng danh dinh" (IEV 482-03-15), dung cho
acquy hodc cell, thé hién gia tri "dung lwong" (IEV
482-03-14) xéc dinh theo diéu kién quy dinh va do

nha ché tao cong bé.

CHU THICH 2: Dung lvgng Iwu tr nang lvgng danh
dinh thweong lién quan dén dung luong lwu trik nang
lwong kha dung. Dung lwgng Iwu tr ndng lwong
danh dinh c6 thé duoc xac dinh tai thei diém bat dau
hoac két thiic tudi tho van hanh; trong tredng hop thi
hai, hé théng tich tri thwong dwoc thiét ké du cong
suét va hé théng diu khién sé quan Iy cach thirc st
dyng sao cho dén cuéi tudi tho van hanh van dam
bao dwere mirc ndng lwgng thich hgp gitka trang théi
day nang lwong va trang thai kiét nang lueng.

CHU THICH 3: Jun (J) & don vi do nhét quan trong
Hé théng don vi quéc té (SI). D& thuan tién cing c6
thé st dung cac don vj khac (KWh, MWh).

4.3.10

Do sac sau cho phép

DOC cho phép

Phan trdm téi da cla dung luong luu tri ndng
lwgng kha dung trong hé thdng tich trl¥ co thé
dugc sac tlr trang thai kiét, theo mét ché do van
hanh xac dinh ctia hé théng EES trong diéu kién
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chart.

Note 1 to entry: Volt ampere (VA) is the coherent S|
unit, other units and Sl prefixes can be chosen for

convenience as well (kVA, MVA).

4.3.9

Rated energy storage capacity

Ecr

Rated value of the energy storage capacity of
the EES system in continuous operating

conditions.

Note 1 to entry: The term "rated energy storage
capacity" is not to be mixed up with the term "rated
capacity" (IEV 482-03-15), used for cells or
batteries, which represents the "capacity" (IEV 482-
03-14) value of a battery determined under
specified conditions and declared by the

manufacturer,

Note 2 to entry: Typically, the rated energy storage
capacity is related to the accessible energy storage
capacity. The rated energy storage capacity can be
given at the beginning of service life or at the end of
service life; in the last case, the accumulation
subsystem is generally oversized and the control
subsystem manages its usage in order to arrive at
the end of service life with the right energy content
between full state of energy and empty state of

energy.

Note 3 to entry: Joule (J) is the coherent S| unit,

other units can be chosen for convenience as well
(kWh, MWh).

4.3.10

Permitted depth of charge
Permitted DOC

Maximum percentage of accumulation
subsystem accessible energy storage capacity
that can be charged from EES system empty,

in an EES system specified operating mode at



van hanh lién tuc.

CHU THICH 1: DOC cho phép ciing c6 thé dwoc xac
dinh tai mét mie cong sudt sac cu thé Px. Trong
trwong hop dé, thwéng dung cach biéu dién “DOC
cho phép tai Px".

CHU THICH 2: Théng thwéng, dung lvong lwu tri
nang leng clia hé théng tich tri dwoc thiét ké duw
cong suat dé dap ting céc yéu cau vé tinh néng cla
hé théng trong sudt tudi tho van hanh, do dé chi mét
phan dung long ddng goép vao dung lrong lwu trik
nang lwong kha dung clia hé thdng EES. DOC cho
phép |& mét trong hai gi¢i han clia phan dung lwong
nay. DOC cho phép ¢6 thé duwoc xac dinh dira trén
dung lugng thye té, dung Iugng danh nghia hodc
dung lwgng danh dinh.

[INGUON: IEC 60050-631:2023, 631-02-12, ¢6

s(ra ddi — da chinh stra bién tap dé 1am rd nghia.]

4.3.11

Do xa sau cho phép

DOD cho phép

Ty 1& phan tram tdi da clia dung lwong luu trie
ning lwong kha dung trong hé thdng tich trir co
thé dwoc xa tir trang thai day cta hé théng EES,
theo mdt ché dg van hanh quy dinh cla hé thong

EES trong cac diéu kién van hanh lién tuc.

CHU THICH 1: DOD cho phép ciing ¢6 thé dwoc xac
dinh tai mot mc céng sudt xd cu thé Px. Trong
trwéng hop dé thdng diing céch biéu dién “DOD cho
phép tai Px".

CHU THICH 2: Théng thwéng, dung lvong lwu tri
nang lwgng kha dung clia hé théng tich trir dworc thiét
ké du cong suét dé dap (rng cac yéu cau vé tinh ndng
clia hé théng EES trong sudt tudi tho vén hanh, do dé
chi mét phén dung lwong déng gép vao dung lugng
ILeu trl nang lweng clia hé théng EES. DOD cho phép
1a mét trong hai gi¢i han clia phan dung lwong nay.
DOD cho phép cé thé dwgc xac dinh dya trén dung
lwgng thwe t&, dung lweng danh nghia hodc dung
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continuous operating conditions.

Note 1 to entry: Permitted DOC can be also defined
at a specific power of charge PX. In this case the
expression "permitted DOC at PX" is frequently
used.

Note 2 to entry: Typically, the accumulation
subsystem energy storage capacity is oversized to
meet the EES system performance requirements
expected for the entire service life, so only a portion
of it contributes to the EES system accessible
energy storage capacity. The permitted DOC is one
of the two boundaries of this portion. The permitted
DOC can be related to actual, nominal or rated
energy storage capacity.

[SOURCE: [EC 60050-631:2023, 631-02-12,

modified — editorial modifications for better

clarity.]

43.11

Permitted depth of discharge

Permitted DOD

Maximum percentage of accumulation

subsystem accessible energy storage capacity
that can be discharged from EES system full,
in an EES system specified operating mode at

continuous operating conditions.

Note 1 to entry: Permitted DOD can be also defined
at a specific power of discharge PX. In this case the
expression "permitted DOD at PX" is frequently

used.

Note 2 to entry: Typically, the accumulation
subsystem accessible energy storage capacity is
oversized to meet the EES system performances
requirements expected for the entire service life, so
only a portion of it contributes to the EES system
energy storage capacity. The permitted DOD is one
of the two boundaries of this portion. The permitted
DOD can be related to actual, nominal or rated
energy storage capacity.
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iwgng danh dinh.

[SOURCE: IEC 60050-631:2023, 631-02-13, ¢

stra dbi — da chinh stra bién tap dé lam ré nghia.]

4.3.12

Thoi gian cap céng suat tac dung

Tour

Thoi gian tdi thidu ma mét cong suét tac dung
dau ra nhét dinh c6 thé duoc hé thdng EES cung
cap lién tyc, bat dau tir mét trang thai nang
long nhat dinh va ddng thoi cung cdp mét céng
suat phan khang nhét dinh (IEV 131-11-44).
CHU THICH 1: Giay (s) 1a don vi do nhat quén trong
Hé don vi quéc té (SI). Dé thuan tién ciing cé thé st
dung céc don vi khac (h).

CHU THICH 2: Khi bt diu tir trang thai day nang
lvgng, théi gian ndy duoc goi la thai gian cap cong
suat tac dung tai trang thai day (Tour).

CHU THICH 3: C&p céng suét tac dung (IEV 131-11-
42) va cbng suat phan khang (IEV 131-11-44) dwoc
thé hién trong bidu dd d4c tinh céng suét.

4.3.13

Thoi gian cap cong suat tac dung v&i cong
suat bién thién

Tout,pity

Théi gian téi thiéu ma mét bién dang céng suét
dau ra nhét dinh cé thé dwoc hé thng EES cung
cép lién tuc, tir mét trang thai nang lwong nhat
dinh va dong thoi cung cap mét cong suét phan
khang xac dinh (IEV 131-11-44).2

CHU THICH 1: Giay (s) 1a don vj do nhat quén trong
Hé don vi quéc té (SI). Dé thuan tién cng cé thé s
dung cac don vi khac (h).

CHU THICH 2: Khi bét du tir trang thai day nang
lwgng, théi gian nay dwoc goi la thei gian cap cong
suét tac dung trang thai day véi cong suét bién thién

(Tout.An.E)-

CHU THICH 3: Cap cong suét tac dung (IEV 131-11-
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[SOURCE: IEC 60050-631:2023, 631-02-13,

modified — editorial modifications for better
clarity.]
4.3.12

Active power output duration

Tour

Minimum duration for which a given output
active power can be continuocusly supplied by
the EES system, starting from a given state of
energy and providing a given reactive power
(IEV 131-11-44).

Note 1 to entry: Second (s) is the coherent Sl unit,
other units can be chosen for convenience as well
(h).

Note 2 to entry: The active power output duration
starting from the full state of energy is called full

state active power output duration (Tourr).

Note 3 to entry: The given pair of active power (IEV
131-11-42) and reactive power (IEV 131-11-44) are

contained in the power capability chart.

4.3.13

Active power output duration at variable
power

Toutp

Minimum duration for which a given output
active power patftern can be continuously
supplied by the EES system, starting from a
given state of energy and providing a given
reactive power (IEV 131-11-44).

Note 1 to entry: Second (s) is the coherent Si unit,
other units can be chosen for convenience as well
(h).

Note 2 to entry: The active power output duration at
variable power starting from the full state of energy
is called full state active power input duration at

variable power (Touteg.c).

Note 3 to entry: The given pair of active power



42) va cong sudt phan khang (IEV 131-11-44) nhét
dinh duoc thé hién trong biéu dé dac tinh cong suét.
Céng sut tac dung (IEV 131-11-42) Ié&n hon tdn hao
ndi bd va co kha ndng sac cho hé théng tich tri.

4.3.14

Théi gian cap cong suét tac dung danh dinh
Toutr

Théi gian téi thiéu ma mot cong suét tac dung
dau ra danh dinh nhat dinh c6 thé dwoc hé thing
EES cung cap ¢ thé lién tuc, bat dau tir trang
thai day ning Iwong va déng thoi cung cap mot
céng suét phan khang nhét dinh (IEV 131-11-
44),

CHU THICH 1: Giay (s) la don vi do nhat quan trong
Hé don vi quéc té (SI). D& thuan tién cling ¢6 thé st
dung cac don vi khac (h).

CHU THICH 2; Thoi gian cdp cong suét tac dung
danh dinh ciing thwéng gén véi tudi tho van hanh
nhu: thoi gian cip céng sudt tac dung danh dinh tali
thoi diém bét dau tudi tho van hanh (TourreoL) hodc
th&i gian cap cong suat tac dung danh dinh tai thoi
diém két thic tudi tho van hanh (ToutreoL).

CHU THICH 3: Céng suat phan khang nhat dinh (IEV
131-11-44) ndm trong biéu db dac tinh céng suét.
4.3.15

Thoi gian nhan cong suat tac dung

T

Thoi gian t6i thiéu ma hé thdng EES ¢6 thé lién
tuc nhan mot céng suét tac dung dau vao xac
dinh, tlr mét trang thai ndng lvong xac dinh va
v&i mét cong suét phan khang xac dinh.

CHU THICH 1: Giay (s) la don vi do nhat quan trong
Hé don vi quéc té (SI). Bé thuan tién cling cé thé s
dung cac don vi khac (h).

CHU THICH 2: Khi bét dau tiv trang thai kiét, thoi
gian nay dwoc goi 1a thi gian nhan cong sudt tac
dung tai trang thai kiét (Tivg).
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(IEV 131-11-42) and reactive power (IEV 131-11-
44) are contained in the power capability chart. The
active power (IEV 131-11-42) is higher than internal
losses and able to charge the accumulation

subsystem.

4.3.14

Rated active power output duration

Toutr

Minimum duration for which the rated output
active power can be continuously supplied by
the EES system, starting from the full state of
energy and providing a given reactive power
(IEV 131-11-44).

Note 1 to entry: Second (s) is the coherent Sl unit,
other units can be chosen for convenience as well

(h).

Note 2 to entry: The rated active power output
duration is also generally related to the service life
as: rated active power output duration at the
beginning of service life (Tour,rsoL) or rated active
power output duration at the end of service life

(TourreoL).

Note 3 to entry: The given reactive power (IEV 131-
11-44) is contained in the power capability chart.

4.3.15

Active power input duration

TIN

Minimum duration for which a given input
active power can be continuously absorbed by
the EES system, starting from a given state of
energy and providing a given reactive power
(IEV 131-11-44).

Note 1 to entry: Second (s) is the coherent Sl unit,
other units can be chaosen for convenience as well (h).

Note 2 to entry: The active power input duration
starting from the empty state of energy is called
empty state active power input duration (Tivg).
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CHU THICH 3: Cé&p cong suét tac dung (IEV 131-11-
42) va phan khang (IEV 131-11-44) nay ¢6 trong bidu
dd dic tinh cdng suat; cong suét tac dung (IEV 131-
11-42) phai I&n hon tén hao ndi bd va dd kha ning
sac hé théng tich tri.

4.3.16

Théi gian nhan cong suét tac dung véi cdng
suét bién thién

Tivpet

Thoi gian ti thiéu ma hé théng EES c6 thé lién
tuc nhan mot biéu d6 cong suét tac dung dau vao
bién thién, tr mét trang thai ndng lvong xac dinh
va v&i mot cdng suét phan khang xac dinh.

CHU THICH 1: Giay (s) la don vi do nhét quan trong
Hé don vi qudc té& (SI). D& thuan tién ciing cé thé st
dung céac don vi khac (h).

CHU THICH 2: Khi bat dau tir trang thai kiét, thei
gian nay dugc goi 1a thoi gian nhan cong sudt tac
dung v&i cang suét bién thién tai trang thai kiét (Taau
V30.P(1.E)-

CHU THICH 3: Cap cdng suét tac dung (IEV 131-11-
42) va phan khang (IEV 131-11-44) nay ¢6 trong bidu
dd dac tinh cong suét; cong suét tac dung (IEV 131-
11-42) phai Ién hon tdn hao néi bd va d kha nang

sac hé thdng tich tri.

4317

Thei gian nhan céng suat tac dung danh dinh
TII'NI,R

Thoi gian téi thiéu ma hé thdng EES c6 thé lién
tuc nhan cdng suét tac dung dau vao danh dinh,
bat dau tir trang thai kiét, véi mot cong suét phan
khang xac dinh.

CHU THICH 1: Giay (s) I don vi do nhét quan trong
Hé don vi qudc té (S1), d& thuan tién ciing co thé str

dung cac don vij khac (h).
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Note 3 to entry: The given pair of active power (IEV
131-11-42) and reactive power (IEV 131-11-44) are
contained in the power capability chart. The active
power (IEV 131-11-42) is higher than internal
losses and able to charge the accumulation

subsystem.

4.3.16

Active power input duration at variable
power

)

Minimum duration for which a given input
active power pattern can be continuously
absorbed by the EES system, starting from a
given state of energy and providing a given
reactive power (IEV 131-11-44)

Note 1 to entry: Second (s) is the coherent Sl unit,

other units can be chosen for convenience as well
(h).

Note 2 to entry: The active power input duration at
variable power starting from the empty state of
energy is called empty state active power input

duration at variable power (Tineg . €).

Note 3 to entry: The given pair of active power (IEV
131-11-42) and reactive power (IEV 131-11-44) are
contained in the power capability chart. The active
power (IEV 131-11-42) is higher than internal
losses and able to charge the accumulation

subsystem.

4.3.17

Rated active power input duration

TIN'R

Minimum duration for which the rated input
active power can be continuously absorbed by
the EES system, starting from the empty state
of energy and providing a given reactive power
(IEV 131-11-44).

Note 1 to entry: Second (s) is the coherent Sl unit,

other units can be chosen for convenience as well



CHU THICH 2: Khoang théi gian céng suét tac dung
d3u vao danh dinh c6 thé duge xac dinh theo tudi tho
van hanh: |a khodng théi gian céng suét tac dung dau
vao danh dinh tai thdi diém bt dau tudi tho van hanh
(TinreoL), hodc tai thei didm két thic tudi tho van
hanh (TinreoL).

CHU THICH 3: Cdng sut phan khang (IEV 131-11-
44) trong trng ndm trong biéu dé dic tinh céng suét.
4.3.18

Ning lwong dau vao tai mét trang thai nang
lwgng xac dinh

En

Céng suét tac dung dau vao nhan véi thoi gian
nhan céng suét twong Gng, tai mot trang thai
nang luong xac dinh (dwgc danh gia tai thoi
diém bét dau nhan cong suét) va véi mot cong
suAt phan khang xac dinh (IEV 131-11-44).

Ewn=Pn- T (1)
CHU THICH 1: Jun (J) la don vi do nhét quan trong
Hé don vi qudc té (SI), d& thuan tién co thé st dung
cac don vj khac (kWh, MWh).

4.3.19

Dung lwong lwu trir ndng lwong dau vao
Ecn

Codng suét tac dung dau vao nhan véi thoi gian
nhan céng suét tai trang thai kiét twong (ng, véi
mét cdng suét phan khang xac dinh (IEV 131-
11-44).

Ecn="Pin-Tine (2)
CHU THICH 1: Khéng dwgc nham 13n véi thuat ngi
"dung lvong" (IEV 482-03-14) danh cho acquy hoac
cell, thwéng dwoc biéu thj béng coulomb (C) hodc
ampe-gi¢ (Ah).

CHU THICH 2: Jun (J) la don vi do nhét quan trong

Hé don vi quéc té (SI), @& thuan tién cing c6 thé st
dung cac don vi khac (kWh, MWh).
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(h).

Note 2 to entry: The rated active power input
duration can be related to the service life as: rated
active power input duration at the beginning of
service life (TinreoL) or rated active power input
duration at the end of service life (Tinr.goL).

Note 3 to entry: The given reactive pawer (IEV 131-
11-44) is contained in the power capability chart.

4.3.18

Input energy at a given SOE
En
Input active power multiplied by the
corresponding active power input duration, for
a given state of energy (evaluated at the power
input beginning) and a given reactive power

(IEV 131-11-44).

En=Pn-Twn(1)

Note 1 to entry: Joule (J) is the coherent S| unit,
other units can be chosen for convenience as well
(kWh, MWh).

43.19
Input energy storage capacity
Ecan

Input active power multiplied by the
corresponding empty state active power input
duration, for a given reactive power (IEV 131-

11-44).

Ecin= P - Tine (2)
Note 1 to entry: The term “input energy storage
capacity" is not to be mixed up with the. term
“capacity" {IEV 482 03-14), used for cells or
batteries, which represents electric charge (IEV
113-02-10), usually expressed in coulomb (C) or

amperes-hour (Ah).

Note 2 to entry: Joule (J) is the coherent Sl unit,
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4,3.20

Dung lwong lwu tri¢ ning lwong dau vao
danh dinh

Ecinr

Coéng suat tac dung dau vao danh dinh nhan véi
thdi gian nhan céng suét tac dung danh dinh
twong (ng, véi mot cong suét phan khang xéc
dinh (IEV 131-11-44).

Ecing = Pivg - Ting (3)
CHU THICH 1: Thuat ngi¥ dung lwvgng lwu trir ndng
lwgng dau vao dinh danh khéng dwgc nham Ian véi
thuat nglr dung lvgng (IEV 482-03-14), dugc s
dung cho cell hoéc pin, biéu thj dién tich (IEV 113-02-
10), thwéng dwoc bidu thi bang coulomb (C) hodc
ampe-gi& (Ah).
CHU THICH 2: Dung lwgng leu trik nang lugng dau
vao dinh danh ¢é thé dugc lién hé véi tudi tho van
hanh nhw sau: Dung lveng Ivu trir nang lvgng dau
vao dinh danh tai thdi diém dau vong d&i (EcamnssoL
= Pingr * Tinreol) hodc dung lwgng lwu trle nang
lwgng dAu vao dinh danh tai thoi diém cudi vong doi:
(EcanrEeoL = Ping % TinrEOL).
CHU THICH 3: Jun (J) 1& don vi do nhét quan trong
Hé don vi quéc té (SI), dé thuan tién ciing cd thé st
dung cac don vi khac (kWh, MWh).
4.3.21
Ning lweng dau ra tai mot trang thai nang
Iwong xac dinh
Eour
Céng suét tac dung dau ra nhan véi thoi gian
cép cong suét tac dung twong tng, tai mot trang
thai ndng lwgng xac dinh (dwgc danh gia tai thoi
diém bét dau cAp cong suat) va véi mét cong
suét phan khang xac dinh (IEV 131-11-44).

Ecur=Pour-Tour (4)
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other units can be chosen for convenience as well
(KWh, MWh).

4.3.20

Rated input energy storage capacity

EC,IN.R

Rated input active power multiplied by the
corresponding rated active power input
duration, for a given reactive power (IEV 131-
11-44).

Ec,m,ﬂ = PIN,R ) TIN.R (3}

Note 1 to entry: The term "rated input energy
storage capacity" is not to be mixed up with the term
"capacity” (IEV 482-03-14), used for cells or
batteries, which represents electric charge (IEV
113-02-10), usually expressed in coulombs (C) or
amperes-hours (Ah).

Note 2 to entry: The rated input energy storage
capacity can be related to the service life as: rated
input energy storage capacity at the beginning of
service life (: Ecivreol = Pmr % Tivrsod) or rated
input energy storage capacity at the end of service

life (Ecanreol = Ping * TingreoL).

Note 3 to entry: Joule (J) is the coherent SI unit,

other units can be chosen for convenience as well
(kWh, MWh).

4.3.21

Output energy at a given SOE

Eour

QOutput active power multiplied by the
corresponding active power output duration,
for a given state of energy (evaluated at the
power output beginning) and a given reactive
power (IEV 131 11-44).

Eour=Pour-Tour (4)
Note 1 to entry: Joule (J) is the coherent Sl unit,

other units can be chosen for convenience as well



CHU THICH 1: Jun (J) 1a don vi do nhét quan trong
Hé don vi quéc té (SI), dé thuan tién cling cb thé st
dung cac don vi khac (kWh, MWh).

4.3.22

Dung lweng lwu triv nang lweng dau ra
Ec,our

Cdng suét tac dung dau ra nhan véi thdi gian
duy tri cong suét tac dung dau ra & trang thai
day, véi mot cong suét phan khang nhét dinh
(IEV 131-11-44).

Ec,our = Pout * ToutF (5)
CHU THICH 1: Thuat ngi® “dung lwgng lvu trir nang
lwgng dau ra” khéng nén nham I&n véi thuat ngi
“dung lvgng” (IEV 482-03-14), dwgc dung cho cell
hodc acquy va biéu thi dién tich, thuwong dwoc tinh
béng coulomb (C) hodc ampere-gid (Ah).
CHU THICH 2: Jun (J) 1a don vi do nhét quan trong
Hé don vi qudc té (SI), dé thuan tién cling co thé st
dung cac don vi khac (kWh, MWh).

4.3.23

Dung lweng lwu tri¥ ning lweng dau ra danh
dinh

Ecoutr

Céng suét tac dung dau ra danh dinh nhan véi
thoi gian duy tri cdng suét tac dung dau ra danh
dinh, v&i mdt cong suét phan khang nhét dinh
(IEV 131-11-44).

Ecaturar = PaturaRr * Tadurar (6)
CHU THICH 1: Thuat ngir dung lweng Iwu trir ndng
lwgng dau ra khdng dugc nham Ian véi thuat ngl
dung lugng (IEV 482-03-14), dwec st dung cho cell
hodc pin, biéu thi dién tich (IEV 113-02-10), thwong
dwoc bidu thi bang coulomb (C) hodc ampe-gi® (Ah).
CHU THICH 2: Théi gian duy tri cdng suét tac dung
dau ra danh dinh ¢6 thé lién quan dén tudi thg van
hanh: tai th&i diém bat dau (Ecoutreo. = Poutr

“ToutreoL) hodc tai thoi didm két thic (Ec.outreoL =
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(kWh, MWh),

4.3.22

Output energy storage capacity

Ec,our

QOutput active power multiplied by the
corresponding full state active power output
duration, for a given reactive power (IEV 131-
11-44).

Ecout = Pour * Toutf 5)
Note 1 to entry: The term "output energy storage
capacity" is not to be mixed up with the term
"capacity" (IEV 482 03-14), used for cells or
batteries, which represents electric charge (IEV
113-02-10), usually expressed in coulombs (C) or
amperes-hours (Ah).

Note 2 to entry: Joule (J) is the coherent S! unit,
other units can be chosen for convenience as well
(KWh, MWh).

4.3.23

Rated output energy storage capacity
Ecoutr

Rated output active power multiplied by the
corresponding rated active power output
duration, for a given reactive power (IEV 131-
11-44),

Eceaurar = Pasurar X TauraR (6)
Note 1 to entry: The term "output energy storage
capacity" is not to be mixed up with the term
"capacity" (IEV 482 03-14), used for cells or
batteries, which represents electric charge (IEV
113-02-10), usually expressed in coulombs (C) or
amperes-hours {Ah).
Note 2 to entry: The rated active power output
duration can be related to the service life as: rated
output energy storage capacity at the beginning of

service life (Ec,outr.eoL = Pout,r ‘Tout,rpoL) or rated
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Pout.r - TouTREOL).
CHU THICH 3: Jun (J) 1a don vi do nhat quan trong

Hé don vi quéc té (SI), dé thuan tién ciing co thé st
dung cac don vi khac (kWh, MWh).

4.3.24

Tan s6 danh dinh

<dbi véi hé théng EES> Gid tri tan sb ma dau néi
chinh clia hé théng EES dugc thiét ké xung
quanh.

CHU THICH 1: Dai tan hop 1é xung quanh tan sd
danh dinh dwgc goi 1a dai tAn 1am viéc lién tuc va md
ta pham vi bién ddi tan sb cho phép quanh gia tri danh
dinh.

CHU THICH 2: Hertz (Hz) 1 don vj do nhat quan
trong Hé théng don vi quéc té Sl.

4.3.25

Hé sb6 céng suat danh dinh

<dbi véi hé thdng EES> Hé sb cong suét (IEV
131-11-46) twong ng véi cong suét biéu kién
danh dinh.

4.3.26

Céng suat phan khang danh dinh

<déi véi hé théng EES> Cang suét phan khang
Ién nhat (IEV 131-11-44) cla hé théng EES
trong gi¢i han van hanh theo biéu db dac tinh
cdng suét.

CHU THICH 1: Var (var) 1a tén dac biét cla VA, 1a
don vi do nhat quan trong hé thdng domn vi qudc té SI,
dé thuan tién cling cé thé st dung cac don vj khac
(kvar, Mvar).

CHU THICH 2: Trén Hinh 3, céng suat phan khang
danh dinh la max(Qur, Qcr).

4.3.27

bién ap danh dinh

<dbi v&i hé théng EES> Gid trj dién &p ma dau
néi chinh cla hé théng dwoc thiét ké xung
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output energy storage capacity at the end of service

life (Ec.outreoL = Poutr -TourreoL).

Note 3 to entry: Joule {J) is the coherent SI unit,
other units can be chosen for convenience as well
(KWh, MWh).

4.3.24

Rated frequency
<of an EES system>value of the frequency

around which the EES system's primary

connection terminal is designed.

Note 1 to entry: The validity range around the rated
frequency is named continuous operating
frequency range and describes the variation of

frequency allowed around the rated value.

Note 2 to entry: Hertz (Hz) is the coherent S| unit.

4.3.25

Rated power factor

<of an EES system> power factor (IEV 131-11-
46) in correspondence to the rated apparent

power.

4.3.26

Rated reactive power

<of an EES system> EES system maximum
reactive power (IEV 131-11-44) within the
operating limits of the power capability chart

Note 1 to entry: Var (var) is a special name of VA
that is the coherent Sl unit, other units can be

chosen for convenience as well (kvar, Mvar).

Note 2 to entry: In Figure 3, the rated reactive power
is the max(Qir, Qcr).

4327

Rated voltage

<of an EES system> value of the voltage
around which the primary connection terminal



quanh.

CHU THICH 1: Dai dién ap hop |& quanh gia tri dién
ap danh dinh dugc goi la dai dién ap lam viéc lién tuc
va md ta pham vi bién ddi dién 4p cho phép quanh
gia tri danh dinh.

CHU THICH 2: Vén (V) Ia don vi do nhét quén trong
Hé théng don vi quéc té SI; dé thuan tién ciing co thé
dung don vi khac (kV).

4.3.28

Coéng suét dau vao trong thoi gian ngén
Céng suét lén nhat ma hé théng EES co thé
nhan qua POC chinh, trong mét khodng thoi
gian xac dinh, & ché d6 n dinh va diéu kién hoat
ddng lién tuc.

CHU THICH 1: Cong suét thai gian ngan thirang ndm
ngoai bidu db dic tinh céng suét.

CHU THICH 2: Qat (W) la don vi do nhét quan trong
hé théng don vi quéc té Sl; dé thuan tién cling c6 thé
s dung cac don vi khac (KW, MW).

4.3.29

Céng suat dau ra trong thoi gian ngan

Céng suét Ién nhat ma hé théng EES ¢6 thé cap
qua POC chinh, trong mét khoang thoi gian xac
dinh, & ché dd 6n dinh va diéu kién hoat dong
lién tuc.

CHU THICH 1: Céng suét thai gian ngan thwéng nam
ngoai biéu dé dac tinh cong suat.

CHU THICH 2: O&t (W) I don vi do nhat quan trong
hé théng don vi qubc té Sl; dé thuan tién ciing c6 thé
st dung cac don vi khac (kW, MW).

4.3.30

Céng suat phan khang trong thi gian ngén

Cong suat phan khang 16n nhat (IEV 131-11-44)
ma hé thdng EES c6 thé trao ddi trong mét
khodng théi gian xac dinh, & ché do 6n dinh va

diéu kién hoat dong lién tuc.
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is designed.

Note 1 to entry: The validity range around this rated
voltage is named continuous operating voltage
range and describes the variation of voltage

allowed around the rated value.

Note 2 to entry: Volt (V) is the coherent Sl unit, other

units can be chosen for convenience as well (kV).

4.3.28

Short-duration input power

Maximum power at which the EES system can
absorb energy via the primary POC, for a
specified duration, in steady state operation
and in continuous operating conditions.

Note 1 to entry: Short-duration powers are generally
out of the power capability chart.

Note 2 to entry: Watt (W) is the coherent SI unit,
other units can be chosen for convenience as well
(kW, MW).

4.3.29

Short-duration output power

Maximum power at which the EES system can
supply energy via the primary POC, for a
specified duration, in steady state operation

and in continuous operating conditions

Note 1 to entry: Short-duration powers are generally

out of the power capability chart.

Note 2 to entry: Watt (W) is the coherent Sl unit,
other units can be chosen for convenience as well
(KW, MW).

4.3.30

Short-duration reactive power

Maximum reactive power (IEV 131-11-44) that
the EES system can exchange for a specified
duration, in steady state operation and in
continuous operating conditions.
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CHU THICH 1: Céng suét thai gian ngén thuwdng nam
ngoai biéu db dac tinh cong suét.

CHU THICH 2; Var (var) 1a tén goi dac biét clia VA, 1a
don vi do nhét quan trong hé théng don vi quéc té SI;
da thuan tién cing c6 thé sl dung cac don vi khac
{(kvar, Mvar).

4.3.31

Xac dinh dung lwong Iwu trik nang lweng
Hoat ddng thiét ké& hé théng EES nham xac dinh
gid tri t6i wu clia dung lwong lwu tri ndng lvgng
dwa trén yéu cau k¥ thuat va kinh té.

CHU THICH 1: Viéc xac dinh nay phy thudc chi yéu
vao cdng nghé clia hé théng tich tri.

CHU THICH 2: Théng thweng, dung lwgng lweu triv
nang leong danh dinh Ia két qua chinh clia hoat déng
xac dinh quy md, méc du né ciing ¢6 thé dugc ap
dung cho cac tham sé khéc lién quan dén dung lrgng
lwu trik ndng lwong (dung lwgng lwu tr nang lvong
d4u vao danh dinh, dung lwgng Iwu trl ndng Ivgng

dau ra danh dinh, v.v.).

4.3.32

Dung lweng lweu triv nang lweng duw phong
Phan dung lvong vwrot qua dung lwong lwu tri
nang lwong yéu ciu (xuét phat tir viéc xac dinh
quy md dung lwong Iwu trl ndng Ivong) nham
thwe hién cac chu ky 1am viéc quy dinh trong didu
kién van hanh dai han.

CHU THICH 1: B dap tng cac yéu cau vé hiéu suat
clia hé théng EES dugc bio dam trong subt vong ddi
van hanh, viéc ting kich thiréc tdng thé thwdng droc
ap dung.

CHU THICH 2: Viéc ting dung lrong lwu trik ning
lwgng ¢d thé duge stk dyung dé& [am tang bién dé an
toan déi véi cac chu ky lam viéc hodc didu kién van
hanh khéng mong mudn, hoac d& bao dam mat miec
hiéu suat bé sung.
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Note 1 to entry: Short-duration powers are generally
out of the power capability chart.

Note 2 to entry: Var (var) is a special name of VA
that is the coherent S! unit, other units can be
chosen for convenience as well (kvar, Mvar).

4.3.31

Energy storage capacity sizing

EES system design activity to evaluate the
optimized value of the energy storage capacity
based on the technical and economic

requirements.

Note 1 to entry: Energy storage capacity sizing is
strongly dependent on the accumulation subsystem

technologies.

Note 2 to entry: Typically, the rated energy storage
capacity is the main result of the sizing activity,
nevertheless it can be applied also to other
parameters related to energy storage capacity
(rated input energy storage capacity, rated output

energy storage capacity etc.).

4.3.32

Energy storage capacity oversizing
Amount exceeding the energy storage capacity
(coming from energy storage capacity sizing) to
perform specified duty cycles in conditions of
long-term operation, as compared with the

required energy storage capacity.

Note 1 to entry: In order to meet EES system
performance requirements which are guaranteed
for the entire service life, a general oversizing is

typically used.

Note 2 to entry: The energy storage capacity
oversizing can be used to create a further margin of
caution with respect to possible unexpected duty
cycles or operating conditions or to ensure an

additional level of performance.



4.3.33
Dong dién danh dinh
<dbi v&i hé théng EES> Gia tri dong dién ma hé

théng con chinh dwoc thiét ké xung quanh.

4.3.34

Dai hoat déng lién tuc cta thanh phin

<dbi véi hé théng EES> Diéu kién van hanh ma
mat thanh phan hodc hé théng con duoc thiét ké
dé hoat déng trong gi¢i han hiéu suét duoc xac
dinh,

CHU THICH 1: Béi véi acquy (IEV 482-01-04), con
goi 14 “dai hoat dong lién tuc clia acquy,” véi cac diéu
kién thuwong bao gém dién ap, dong dién, nhiét d,
SOC, DOD,v.v.

4.4 Piém dau ndi phu tre clia hé théng lwu
triv dién nang

441

Diém dau ndi phu tro

Diém d4u ndi clia hé théng EES véi hé théng
dién lwe (IEV 601-01-01) dwoc st dung dé cap
ngudn cho hé théng phu tre, chi khi diém d4u ndi
chinh khéng dugc dling dé cap ngudn cho tirng
hé théng.

CHU THICH 1: Théng thwdng, diém dau néi phy tro
¢6 thé dwoc thay thé bang mdt ngudn dién khac (vi
du, may phat dién diesel).

CHU THICH 2: Hé théng didu khién thuong dwoc cép
ngudn bdi hé thdng phu tro, va do dé, bdi diém dau
néi phy trg.

[SOURCE: IEC 60050-631:2023, 631-02-09 cb
sra ddi — cac hinh vé da bi loai bd.]

4.4.2

Tiéu thu céng suét phu tro

Céng suét tac dung trung binh (IEV 131-11-42)

TCVN 14499-1:2025

4.3.33

Rated current

<of an EES system> value of the current
around which the primary subsystem is

designed.

4.3.34

Continuous operating component range
<of an EES system> Operating conditions
within which an EES system component or
subsystem is designed to operate within

specified performance limits.

Note 1 to entry: For the batteries (IEV 482-01-04),
the term is also named “continuous operating
battery range", in this case the continuous operating
conditions usually refer to voltage, current,
temperature, SOC, DOD, etc.

4.4 EES system auxiliary POC

4441

Auxiliary POC

EES system point of connection with the
electric power system (IEV 601-01-01) used to
feed the auxiliary subsystem, only if the
primary POC is not used to feed each
subsystem.

Note 1 to entry: Generally, an auxiliary POC can be
replaced with another source of electrical energy

(e.g., a diesel generator).

Note 2 to entry: The control subsystem is normally
fed by the auxiliary subsystem and, so, by the
auxiliary POC.

[SOURCE: |IEC 60050-631:2023, 631-02-09
modified — the figures have been removed.]

4.4.2
Auxiliary power consumption
Average active power (IEV 131-11-42)
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yéu cau bdi cac hé thdng phu tro clia hé théng
EES trong mét khoang théi gian xac dinh va ché
d6 van hanh x&c dinh & diéu kién van hanh lién
tuc.

CHU THICH 1: Oat (W) 1a don vi do nhét quan trong
hé théng don vi quéc té SI, dé thuan tién cing cd thé
st dung céac don vj khac (kW, MW).

CHU THICH 2: Trong trwéng hop khéng co diém dau
ndi phu tro (hé théng phu tro dugc cép ngudn tir diém
d4u ndi chinh), viéc tiéu thy cang suét phy trg cé thé
dwoe danh gia tai cac diém dau ndi néi bd clia hé
théng phu tro' thay vi tai diém dau ndi phu tro.

443

Murc tiéu thu nang lwong danh dinh cla hé
théng phu tro

M tiéu thy dién nang duoc thiét ké cla céc hé
théng phu tre trong mot khodng thoi gian va ché
dd van hanh xac dinh tai diéu kién van hanh lién

tuc.

CHU THICH 1: Jun (J) 1a 1a don vi do nhat quan trong
hé théng don vi quéc té SI, dé thuan tién ciing c6 thé
s dung cac don vi khac (kWh, MWh).

CHU THICH 2: Trong trwéng hop khéng cé POC phu
tro (hé& théng phu tro dwoe cap dién tir POC chinh),
mbc tiéu thu dién nay dwoc danh gia tai cac diém dau
ndi ndi bd cta hé théng phu tre thay vi tai POC phu
trg.

4.4.4

Murc tiéu thy ning lweng danh dinh & ché dé
ch& clia hé théng phu tro

Mcrc tiéu thu dién nang duoc thiét ké cua hé
théng phu tro trong trang thai ché, trong mot
khoang th&i gian va ché do van hanh xac dinh
tai diéu kién van hanh lién tuc.

CHU THICH 1: Jun (J) 1a don vi do nhét quan trong
hé théng don vi qudc té SI, 3& thuan tién ciing c6 thé
str dung cac don vi khac (kWh, MWh).
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requested by the auxiliary subsystems of an
EES system in a specified time and in a
specified operating mode at continuous

operating conditions.

Note 1 to entry: Watt (W) is the coherent SI unit,
other units can be chosen for convenience as well
(kW, MW).

Note 2 to entry: In case of absence of an auxiliary
POC (the auxiliary subsystem is fed from the
primary POC) the auxiliary power consumption can
be evaluated in the auxiliary subsystem internal

connection points instead of the auxiliary POC.

443

Rated energy consumption of the auxiliary
subsystem

Designed electricity consumption of the
auxiliary subsystems of an EES system in a
specified time and in a specified operating

mode at continuous operating conditions.

Note 1 to entry: Joule (J) is the coherent SI unit,
other units can be chosen for convenience as well
(kWh, MWh).

Note 2 to entry: In case of absence of an auxiliary
POC (the auxiliary subsystem is fed from the
primary POC) this electricity consumption can be
evaluated in the auxiliary subsystem internal

connection points instead of the auxiliary POC.

444

Rated stand-by energy consumption of the
auxiliary subsystem

Designed electricity consumption of the
auxiliary subsystem of an EES system in
stand-by state in a specified time and in a
specified operating mode at continuous
operating conditions.

Note 1 to entry: Joule (J) is the coherent Sl unit,

other units can be chosen for convenience as well



CHU THICH 2: Trong trwéng hop khang cé POC phy
tro (hé théng phu tro dwoc cap dién tir POC chinh),
mirc tiéu thy dién nay dwge danh gia tai cac diém dau
néi ndi bd clia hé thdng phu tro thay vi tai POC phy
tro.

4.4.5

Céng suét biéu kién danh dinh ctia hé théng
phu tro

Caéng suét biéu kién cwe dai yéu cau bdi cac hé
théng phu tre trong diéu kién van hanh &n dinh
tai diéu kién van hanh lién tuc.

CHU THICH 1: Vén-Ampe (VA) 1a don vi do nhét
quan trong hé théng don vi quéc t& SI, dé thuan tién
ciing c6 thé st dung cac don vi khac (kVA, MVA).

4.4.6

Tan sb danh dinh ctia hé théng phu tro

Gia tri tan sé quanh d6 dau néi phu tror clia hé
théng EES dwoc thiét ké.

CHU THICH 1: Khoang gia tri hop 1& quanh tan sé
nay goi la dai tan hoat déng lién tuc clia dau ndi phy
tro.

CHU THICH 2: Héc (Hz) Ia domn vi do nhét quan trong
hé théng don vi quéc té SI, d& thuan tién ciing cé thé
st dung cac don vi khac (kHz).

447

Hé sb céng suat danh dinh cla hé théng phu
tror

Hé sb cdng suét (IEV 131-11-46) twong g vai
cdng suét biéu kién danh dinh cla hé thdng phu
tro.

448

Dién &p danh dinh clia hé thong phu tro

Gia tri dién dp quanh d6 dau ndi phu tro dugc
thiét ké.
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(kWh, MWh),

Note 2 to entry: In case of absence of the auxiliary
POC (the auxiliary subsystem is fed from the
primary POC) this electricity consumption can be
evaluated in the auxiliary subsystem internal

connection points instead of the auxiliary POC.

445

Rated apparent power of the auxiliary
subsystem

Maximum apparent power required by the
auxiliary subsystems of an EES system in
steady state operation at continuous operating
conditions.

Note 1 to entry: Volt ampere (VA) is the coherent S|
unit, other units can be chosen for convenience as
well (KVA, MVA).

446
Rated frequency of the auxiliary subsystem
Value of the frequency around which the EES

system auxiliary connection terminal is designed.

Note 1 to entry: The validity range around the rated
frequency is named auxiliary terminal continuous

operating frequency range.

Note 2 to entry: Hertz (Hz) is the coherent S unit,
other units can be chosen for convenience as well
(kHz).

447

Rated power factor of the auxiliary
subsystem

power factor (IEV  131-11-46) in

correspondence with the rated apparent power

of the auxiliary subsystem.

448
Rated voltage of the auxiliary subsystem
Value of the voltage around which the auxiliary

connection terminal is designed.
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CHU THICH 1: Khoang gi4 tri hop 16 quanh dién ap
danh dinh nay goi la dai dién ap lam viéc lién tuc cla
dau ndi phy tro va mo ta sy thay dbi dién &p cho phép
quanh gia tri danh dinh.

CHU THICH 2: Vén (V) Ia don vi do nhét quén trong
Hé théng don vi quéc té SI, dé thuan tién ciing c6 thé
st dung céc don vi khac (kV).

4.5 Tudi tho hé théng lwu trir dién ning

451

Véng doi

<ddi v&i hé théng EES> Céc giai doan lién tiép
va co lién két clia hé thong EES, tiv khai thac
nguyén liéu thé hodc tir nguén tw nhién dén xc
ly cudi cuing.

[SOURCE: 1SO Guide 64:2008, 2.5, c6 stra doi
— da bd sung pham vi ap dung, thay cum "mét
hé thdng san phdm" bang "mét hé théng EES"
va bd phan CHU THICH.]

4.5.2

Tudi tho van hanh

Khoang théi gian tir l0c hoan tat kiém tra nghiém
thu dén khi két thic vong doi st dung.

CHU THICH: Khoang th&i gian thuwéng dwoc biéu thi
bing nam, bang chu ky lam viéc, hodc bing tdng
nadng lwong xt ly.

[NGUON: IEC 60050-631:2023, 631-02-11, ¢6
stra ddi — trong CHU THICH, cum "tudi tho van
hanh" dwgc thay bang "khoang thdi gian" va
cum “hodc tdng nang luong x& Iy* dwoc bd
sung.]

4.5.3

Bat dau tudi tho van hanh

Giai doan bat d4u vong ddi s dung sau khi kiém
tra nghiém thu thanh cong (IEV 411 53-06).
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Note 1 to entry: The validity range around this
rated voltage is named auxiliary terminal
continuous operating voltage range and
describes the variation of voltage allowed

around the rated value.

Note 2 to entry: Volt (V) is the coherent Sl unit,
other units can be chosen for convenience as
well (kV).

4.5 EES system service life

451

Life-cycle

<of an EES system> Consecutive and
interlinked stages of an EES system, from raw
material acquisition or generation from natural

resources to the final disposal.

[SOURCE: ISO Guide 64:2008, 2.5, modified —
the domain has been added, "a product
system" has been replaced with "an EES

system" and the note has been removed.]

4.5.2

Service life

Duration from the EES system's commissioning
test (IEV 411-53-06) to the end of service life.

Note 1 to entry: Generally this duration is expressed

in years or in duty cycles or energy throughput.

[SOURCE: IEC 60050-631:2023, 631-02-11
modified - in the note "service life" has been
replaced with "duration" and “or energy
throughput" has been added.]

453

Beginning of service life

Life-cycle stage of the EES system starting
after the successful commissioning test (IEV



CHU THICH 1 : Théng thwong, kiém tra nghiém thu
khéng dwoc ap dung cho céc hé théng EES d3 duwoc
thlr nghiém dién hinh ; trong trwdng hop nay, cac quy
trinh khéc c6 thé duoc st dung dé xac dinh thoi diém

bat dau tudi tho van hanh.

45.4

Két thic tudi tho van hanh

Giai doan bat dau khi hé théng EES dwoc g&
khéi muc dich st dung ban dau.

CHU THICH 1: Theo ISO Guide 64:2008, “g& khoi
muc dich s dung ban d4u” khéng ddng nghia véi
“thao d&”. Thuc t&, va khi két thic tudi the van hanh,
hé théng EES c6 thé dworc tai st dung, phuc héi hodc
thai bo (sau khi x( ly, khi can thiét) va cé thé dién ra

sau qua trinh thdo d& va cac céng doan tiép theo.
[NGUON: IEC 60050-904:2014, 904-01-17, c6
stra ddi — dinh nghia ban dau da dugc cu thé
héa cho hé théng EES va da bd sung CHU
THICH.]

455

Cac gia tri tai cudi tudi tho van hanh

Gia tri clia cac thang sb don v chi dinh diém két
thtc tudi tho van hanh.

CHU THICH 1: Céac théng sb ki thuat clia hé thdng
EES, ching han nhv dung lwgng Iwu tri ndng lvgng
dinh danh, tinh ning dap Gng buwéc, cong suét dinh
danh, theéng duegce xac dinh theo thoa thuan gira
ngudi st dung va nha cung cép.

4.5.6

Tudi tho van hanh ky vong

TSL

Khoang th&i gian thiét ké trong d6 cac thong sé
don vi 1&n hon gia tri cudi vong doi trong didu
kién van hanh lién tyc.

CHU THICH 1: Théng thwéng, khodng thai gian nay
dwoc bidu thi bang nam hodc bang sb chu ky lam

TCVN 14499-1:2025
411 53-06).

Note 1 to entry: Typically, the commissioning test is
not adopted for type tested EES systems, in this
case other procedures can mark the beginning of

the service life.

4.5.4
End of service life
Life-cycle stage of the EES system starting

when it is removed from its intended use stage.

Note 1 to entry: According to 1ISO Guide 64:2008,
the sentence "removed from its intended use stage"
does not necessarily means "dismantled". In fact, at
the end of the service life, the EES system can
either be reused, recovered or disposed of (after
treatment, whenever necessary), possibly after

dismantling and further processes.

[SOURCE: IEC 60050-904:2014, 904-01-17,
modified — original definition has been
particularized for the EES system and note has
been added.]

45.5

End of service life values

Value of unit parameters of an EES system
that designate the end of service life.

Note 1 to entry: EES system unit parameters, such
as rated energy storage capacity, step response
performances, rated powers, are generally
determined by agreement between the user and the

supplier.

4.5.6

Expected service life

TSL

Design duration for which the EES system unit

parameters are greater than end of service life
values at continuous operating conditions.

Note 1 to entry: Generally this duration is expressed

in years or in duty cycles.
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viéc.

4.5.7

Th&i gian st dung con lai

Chiéu dai thue té hodc wée tinh con lai cla tudi

tho van hanh.

458

Tai stv dung

<trong hé théng EES> Hoat dong theo d6 mét
thanh phan hodc hé théng con cia hé théng
EES, khi két thuc tudi tho van hanh, ¢4 thé dwoc
str dung lai trong cung muc dich hoéc trong mét
muc dich st dung khéc (IEV 903-01-13), gidng
nhw khi dwoc dwa vao van hanh ban dau.

CHU THICH 1: Mgt phan loai con cta tai st dung la
chuyén d8i muc dich st dung.

459

Thanh phan tai st» dung

<clia hé théng EES> Thanh phan hoac hé théng
con clia hé théng EES ma khi két thuc tudi tho
van hanh dwoc str dung lai trong cling muc dich
st dung (IEV 903-01-13), giéng nhw khi duoc
dwa vao van hanh ban dau.

4.5.10

Thanh phan chuyén déi muc dich st dung
<clia hé théng EES> Thanh phan hoac hé théng
con clia hé théng EES ma khi két thic tudi tho
van hanh dwgc st dung trong mét muc dich s
dung khéac (IEV 803-01-13) so v&i muc dich ban
dau khi dwoc dwa vao van hanh.

4.5.11

Tai dinh vi

<dbi véi mét hé thdng 1ap dat> Giai doan bat dau
khi hé théng dwoc g& bd khéi mét vi tri dé 13p
dét tai vi tri khac.
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4.5.7

Residual usable period

Actual or estimated remaining length of service
life.

458

Reuse

<inside an EES system> action by which an EES
system component or subsystem, at the end of
service life, can be used again in the same or in
another intended use (IEV 903-01-13) as it was

used when originally commissione.

Note 1 to entry: A subcategory of reuse is

repurpose.

459

Reused component

<of an EES system> EES system component
or subsystem that at the end of service life is
used again in the same intended use (IEV 903-
01-13) as it was used when originally
commissioned.

4510

Repurposed component

<of an EES system=> EES system component or
subsystem that at the end of service life is used
in a different intended use (IEV 903-01-13) as it
was used when originally commissioned.

4.5.11

Relocation

<of an installation> life-cycle stage of an
installation starting when it is removed from a

location to be installed in another location



4.6 Hé théng lwu triv dién niang — Hiéu suit

nang lwong

4.6.1

Hiéu suat nang lwong

Lwong nang lweng hivu ich dau ra tai diém dau
ndi chinh chia cho lwong nang lwong dau vao
yéu cu bdi hé théng EES, bao gdm toan bd
nang lweng tiéu tan va nang lwong phu tro can
thiét d& van hanh hé thng, dwoc danh gia trong
qua trinh van hanh hé théng EES véi trang thai
ning leong cudi cung bang trang thai nang

Irong ban dau.

CHU THICH 1: Nang lwong tiéu tan va ning lvgng
phu tro' bao gdm tn that ning lugng, tw xa, swdi,
lam mat, v.v.

CHU THICH 2: Hiéu sut nang lrong thwdng duge
biéu thi bdng phan tradm.

CHU THICH 3: Hiéu suét nang lweng dugc tinh toan
tl di lidu van hanh, do dé diéu kién tinh toan khéng
c6 dinh va c6 thé thay ddi theo thoi gian.

[NGUON: IEC 60050-631:2023, 631-02-16, c6
stra ddi — trong dinh nghia, cum “trang thai nap
dién” dwoc thay bang “trang thai ndng lugng”,
cum "EES” @4 dwoc bd khoi CHU THICH 1 va da
bd sung CHU THICH 3]

4.6.2

Hiéu suat chu ky sac-xa

MRt

Lyong nang lwong xa ra do duoc tai diém dau
néi chinh chia cho lwong nang Iwgng nhéan, tinh
tdng tai tht ca cac diém d4u néi (ca chinh va phu
trg), trong mét chu ky sac-xad duoc xac dinh
trudc clia hé théng luu trie dién nang (EESS),
trong mdt ché dd van hanh xac dinh va tai didu

kién van hanh lién tuc.

CHU THICH 1: Chu ky sac-x& dinh s&n thudng bao

TCVN 14499-1:2025

4.6 EES system energy efficiency

4.6.1

Energy efficiency

Useful energy output at the primary POC
divided by the requested energy input by the
EES system including all parasitic and auxiliary
energy needed to run the system and
evaluated during EES system operation with
the same final state of energy as the initial state

of energy.

Note 1 to entry: The parasitic and auxiliary energy
needed to run the system includes energy losses,

self-discharge, heating, cooling, etc.

Note 2 to entry: Energy efficiency is generally

expressed in percentage.

Note 3 to entry: Energy efficiency is calculated from
operational data. Hence, the conditions are not

specific and might vary with time.

[SOURCE: IEC 60050-631:2023, 631-02-16,
modified — in the definition, "state of charge"
has been replaced with "state of energy, "EES"
has been removed from Note 1 and Note 3 is
added.]

4.6.2

Roundtrip efficiency

Nrr

Energy discharged measured at the primary
POC divided by the energy absorbed, as a sum
of what is measured at all the POCs (primary
and auxiliary), over one EESS predetermined
charging-discharging cycle in a specified
operating mode at continuous operating
conditions.

Note 1 to entry: Typically, the predetermined
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gdm toan bé dung lugng luu tr ndng lwong cla hé
thdng EES. Hiéu suat chu ky sac-xa c6 thé lién quan
Gén dung Ivgng nang lvong thyc té, danh nghia hodc
danh dinh.
CHU THICH 2: Hiéu suét thuwéng dwoc biéu thi bang
phan tram.

46.3

Hiéu suat chu ky sac-xa theo chu ky |am viéc
Lwong nidng lwong xa ra do dwoc tai diém dau
ndi chinh chia cho lwgng nang lvong nhan béi
hé thdng EES, tinh tdng tai tat ca cac diém dau
ndi (ca chinh va phu tro), trong cac chu ky lam
viéc trong mét ché dé van hanh xac dinh va tai
diéu kién van hanh lién tuc, véi trang thai nang
lwgng cudi cling bang trang thai nang Iwgng ban
dau.

CHU THICH 1: Céc chu ky 1am viéc thuwéng bao gbm
toan bd dung lwong lweu trir ning lvgng cla hé thong
EES. Hiéu suét chu ky sac-xa co thé lién quan dén
dung Irong ndng lvong thyc té, danh nghia hoic
danh dinh.

CHU THICH 2: Higu su4t thweng dwoc bidu thi bing
phan tram.

464

Bang hiéu suat

Bang hai chiéu xac dinh hiéu suét chu ky sac-xa
clia hé théng Iwu tr dién ndng (EESS) tai tit ca

cac diém chinh trong biéu dd dac tinh cong suét.

Vi DY: Theo Bang 1, truc thir nhat clia bang hiéu suéat
chira it nhat 10 diém trong céac phan tw sac cla biéu
dd dac tinh cong suét, truc ther hai chira it nhat 10
diém trong cac phan tw xa. Viéc lya chon céc diém
nay c6 thé thuc hién theo céc quy tac sau:

a. Bao gdm moi t& hop gitka cac diém co cang suat

biéu kién danh dinh, Pauvaor, Paturar, Qr, Qer;

b. Tranh cac diém c6 cong suét tac dung (IEV 131-
11-42) < 5% cong suét tac dung danh dinh;
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charging-discharging cycle performed involves the
entire energy storage capacity of the EES system.
Roundtrip efficiency can be related to actual,

nominal or rated energy storage capacity.

Note 2 to entry: Efficiency is generally expressed in

percentage.

4.6.3

Duty cycle roundtrip efficiency

Energy discharged measured at the primary
POC divided by the energy absorbed by the
EES system, as a sum of what is measured at
all the POCs (primary and auxiliary), during
duty cycles in a specified operating mode at
continuous operating conditions with the same
final state of energy as the initial state of

energy.

Note 1 to entry: Typically, the duty cycles performed
involve the entire energy storage capacity of the
EES system. Roundtrip efficiency can be related to

actual, nominal or rated energy storage capacity.

Note 2 to entry: Efficiency is generally expressed in

percentage.

46.4

Efficiency chart

Two-dimensional table defining the EESS
roundtrip efficiency in all the main points of the

power capability chart.

EXAMPLE According to Table 1, the first efficiency
chart axis contains at least 10 capability chart points
in the charge guadrants, the second axis contains
at least 10 capability points in the discharge
quadrants. The selection of these points can be
carried out according to the following rules:

a. include any combination between points with
apparent rated power, Ping, Poutr, Qir, Qcr;

b. avoid points with active power (IEV 131-11-42)
< 5 % of rated active power;



c. Bao gém td hop cé hiéu sudt chu ky sac-xa thap

nhét;
d. Bao gém t& hop c6 higu suét chu ky sac-xa cao
nhét.
Bang 1 — Vi du minh hoa vé bang hiéu suit
clia hé théng lwu trir dién nang (EES)

Cac diém trong Pya P Puito
biéu dd kha

ning céng suat

P. sact

Psac...

Psa:w

CHU THICH 1: Chu ky sac-xa dinh tredc ciing xac
dinh ¢dng suét trung binh trong cac giai doan sac va
xa. Bang hiéu suat chi yéu cau didu chinh cac gia tri
nay, do dé khéng can thay ddi cac tham sé khac clia

chu ky.

CHU THICH 2: Viéc Iwa chon céc diém chinh trong
biéu dd dac tinh cong suét thuéng cho phép mod ta
dic tinh hiéu suét tét clia hé théng EES.

CHU THICH 3: Hiéu suét thiréng dwoc biéu thi bang
phan tram.

46.5

Bang hiéu suat cta hé thdng chinh

Bang hai chiéu xac dinh hiéu sut chu ky sac-xa
clia hé théng chinh clia hé théng lwu trlr dién
nang (EESS) tai tAt ca cac diém chinh trong biéu
dd dic tinh cong suat.

Vi DU: Theo Bang 1, truc thi nhét clia bang hiéu suét
chtra it nhat 10 diém trong phan tw sac, truc the hai

chiva it nhét 10 diém trong phan tw xa. Viéc lwa chon
cac diém nay c6 thé thyc hién theo cc quy tac sau:

a. Bao gém moi td hop gitra céc diém co cong suét
biéu kién danh dinh: Pdau vao,R, Pddu ra,R, QIR,
QCR;
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¢. include the combination where the roundtrip

efficiency is at its minimum value;
d. include the combination where the roundtrip
efficiency is at its maximum value.
Table 1 - lllustrative example of EES
system efficiency chart

Capability | Puischarget
chart

Patsch D

points

Pchargd

Pd\arge.,,

Pchargeto

Note 1 to entry: The predetermined charging-
discharging cycle also defines the average powerin
the charge and discharge phases, the efficiency
chart requires to modulate such values only, so no
modification for the other cycle parameters is

necessary.

Note 2 to entry: The selection of the main capability
chart points generally allows a good efficiency

characterization for the EES system.

Note 3 to entry: Efficiency is generally expressed in
percentage.

4.6.5

Primary subsystem efficiency chart
Two-dimensional table defining the EESS
primary subsystem roundtrip efficiency in all

the main points of the power capability chart.

EXAMPLE According to Table 1, the first primary
subsystem efficiency chart axis contains at least 10
capability chart points in the charge quadrants, the
second axis contains at least 10 capability points in
the discharge quadrants. The selection of these
points can be carried out according to the following

rules:

a. include any combination between points with
apparent rated power, PIN,R, POUT,R, QIR,
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b. Tranh cac diém cé cong suét tac dung (IEV 131-
11-42) < 5% cdng suat tac dung danh dinh;

c. Bao gbm t6 hop c6 hiéu suét chu ky sac-xa thap
nhét;

d. Bao gém td hop cé hiéu sut chu ky sac-xa cao

nhét.

CHU THICH 1: Chu ky sac-xa dinh trede cling xac

dinh céng suét trung binh trong céc giai doan sac va

xa. Bang hiéu suat chi yéu céu didu chinh cac gia tri

nay, do d6 khéng can thay ddi cac tham sbé khac clia

chu ky.

CHU THICH 2: Viéc Iwa chon cac diém chinh trong

biéu @4 dac tinh cong sudt thwéng cho phép mé ta

déc tinh hiéu suét tét cda hé thong EES.

CHU THICH 3: Céc chu ky lam viéc thwong bao gém

toan b dung lwgng lwu trir ndng lugng clia hé thng

EES. Hiéu suat chu ky sac-xa theo chu ky c6 thé lién

quan dén dung lvgng thir té, danh nghta hoc danh

dinh.

CHU THICH 4: Hiéu suét thwong dwoc biéu thi bing

phén tram.

4.6.6

Tén hao ctia hé théng chinh

Lugng tiéu thy dién khdng mong mudn trong hé
thdng chinh can thiét dé van hanh hé théng EES
trong mat khoang thai gian xac dinh.

CHU THICH 1: Tdn hao chia hé théng chinh bao goém
hién twong tw xa trong hé thdng tich tri.

CHU THICH 2: Jun (J) 1& don vi do nhat quén trong
hé théng don vi quéc té SI; dé thuan tién cling c6 thé
s dung céac don vi khac (kWh, MWh).

4.6.7

Hiéu suat chu ky sac-xa ctia hé théng chinh
Lwvong nang lvong xa ra do duoc tai diém dau
néi chinh chia cho lvong ndng lvong nhan bdi
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QCR;

b. avoid points with active power (IEV 131-11-42)
< 5 % of rated active power;

c. include the combination where the roundtrip
efficiency is at its minimum value;

d. include the combination where the roundtrip

efficiency is at its maximum value.

Note 1 to entry: The predetermined charging-
discharging cycle also defines the average power in
the charge and discharge phases, the efficiency
chart requires to modulate such values only, so no
modification for the other cycle parameters is

necessary.

Note 2 to entry: The selection of the main capability
chart points generally allows a good efficiency

characterization for the EES system.

Note 3 to entry: Typically, the duty cycles performed
involve the entire energy storage capacity of the
EES system. Duty cycle roundtrip efficiency can be
related to actual, nominal or rated energy storage

capacity.

Note 4 to entry: Efficiency is generally expressed in

percentage.

4.6.6

Primary subsystem losses, pl

Unwanted electricity consumption in the
primary subsystem necessary to operate the

EES system in a defined time.

Note 1 to entry: The primary subsystem losses
include the self-discharge phenomenon in the

accumulation subsystem.

Note 2 to entry: Joule (J) is the coherent Sl unit,
other units can be chosen for convenience as well
(KWh, MWh).

4.6.7

Primary subsystem roundtrip efficiency
Energy discharged measured at the primary
POC divided by the energy absorbed by the



hé théng EES, cling do tai diém dau ndi chinh,
trong mét chu ky sac-xa dinh trede ca hé théng
EES trong ché dd van hanh xac dinh va diéu kién
hoat ddng lién tuc, véi trang thai ndng long cudi
cling bang trang thai ban dau.

CHU THICH 1: Chu ky sac-xa dinh trudre thuéng bao
gom toan b dung lwgng Ivu trik ndng lveng cla hé
thdng EES. Hiéu suét chu ky sac-xa cé thé lién quan
dén dung lwgng thyc té, danh nghia hodc danh djnh.
CHU THICH 2: Hiéu suét thuong dwoc bidu thi bang
phan tram.

CHU THICH 3: N&ng lugng tiéu thu clia céc hé théng
phu tro va didu khién can dwoc trlr ra khdi nang
lwgng nhan néu cac hé thdng nay dugc cép ngudn
tl diém dau néi chinh.

4.6.8

Tw xa

<déi voi hé théng EES> Hién twong ma hé théng
tich tri cla hé théng EES mét nang lwong
khéng phai théng qua xa dién tai diém dau noi
chinh.

CHU THICH 1: Jun (J) I don vi do nhat quan trong
hé théng don vi quéc té Sl; dé thuan tién cling c6 thé
st dung cac don vi khac (kWh, MWh).

[NGUON: [EC 60050-482:2004, 482-03-27, stra
ddi — dinh nghta géc dugc dic thu héa cho hé
théng EES; CHU THICH gdc bi xéa va thay bang
CHU THICH méi.]

4.6.9

Ty lé tw xa

<déi véi hé théng EES> Phan tram nang lvong
bi mét so véi dung lweng lwu tri nang lwong day
clia hé théng EES trong khodng thdi gian nghi,

dwoc do trong thoi gian do xéc dinh.
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EES system, measured at the primary POC,
during an EESS predetermined charging-
discharging cycle in a specified operating
mode at continuous operating conditions with
the same final state of energy as the initial state
of energy.

Note 1 to entry: Typically, the predetermined
charging-discharging cycle performed involves the
entire energy storage capacity of the EES system.
Roundtrip efficiency can be related to actual,

nominal or rated energy starage capacity.

Note 2 to entry: Efficiency is generally expressed in
percentage.

Note 3 to entry: Electricity consumption of the
auxiliary and control subsystems is to be subtracted
from the energy absorbed, in the case that these

subsystems are fed by the primary POC.

4.6.8

Self-discharge

<of an EES system> phenomenon by which
the EESS accumulation subsystem loses
energy in other ways than by discharge
through the primary POC.

Note 1 to entry: Joule (J) is the coherent SI unit,
ather units can be chosen for convenience as well
(kWh, MWh).

[SOURCE: |IEC 60050-482:2004, 482-03-27,
modified — original definition has been
particularized for the EES system, the note to
entry has been deleted and a new note to entry

added.]

4.6.9

Self-discharge rate

<of an EES system> percentage of the energy
loss to full energy storage capacity of an EES
system in the idle period during a predefined

measurement time.
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CHU THICH 1: Trong th&i gian nghi, tat ca céac thiét
bi ngoai vi ¢an thiét déu hoat dong va do d¢ tiéu thu
dién nang dugc tinh vao.

CHU THICH 2: Thoi gian do dwoc xac dinh mét cach

hop Iy theo déc tinh tw xa ca tirng cdng nghé EES.

4.7 Tinh nang dap (ng bwéc cla hé théng

Iwu triv dién nang

474

Tinh nang dap rng bwédc

Péi voi hé théng EES, tinh ning dap g budre
|a khoang thoi gian tlr thoi diém xay ra thay doi
bwéc clia mét bién dau vao dugc hé théng nhan
dén thoi diém bién dau ra dat dwgc mic tinh
nang xac dinh,

CHU THICH 1: Néu bién dau vao la gié tri dat, thi gia
tri &n dinh cudi cling (Y= trong Hinh 4) béng véi gia
tri dat.

=4
Fm K
A\ g
PO SN R W A » N "
- L oy
i r(r]//
H Ve
4
/
b - ?l _____ RN R | | R
8
To. Xo
5l ‘
T |
7 P
TysT0 :
1EC
CHU DAN
X Bién dau vao
Xo Gia trj ban d4u cla bién dau vao
Xs D6 cao budc cla bién dau vao
Y Bién daura
Yo, Y= Gia tri xac 1ap trwéc va sau khi tac déng
tin hiéu budc
ym D6 qua didu chinh (d6 I&ch tam thoi téi
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Note 1 to entry: In the idle period all required
peripherals are activated and their electricity
consumption is therefore counted.

Note 2 to entry: The measurement time is
determined rationally according to the self-

discharge characteristic of each EES technology.

4.7 EES system step response
performances
4.7.1

Step response performances, pl

For an EES system step response, duration of
the time interval between the instant of the step
change of an input variable received by the
EES system and the instant when the output
variable reaches a specified performance.
Note 1 to entry: If the input variable is a set point,

the final steady state value (Y« in Figure 4) is equal

to the set point.

Y, ] J_ *_%_:- ___ lh-"_-'- ;”*j:l
— "i f E- ¥
r(\']‘/// |
Ve
/
/
Fepfmm = ——— - Z() - -
/ .:‘-! '
¥oo Xo -i— -
3 : !
Ts®
T? :
Tg=T :
{EC

Key
X input variable
Xo initial value of the input variable
Xs step height of the input variable
hi output variable
Yo, Y steady-state values before and after

application of the step

Ym overshoot {(maximum transient deviation
from the final steady-state value)



da so v&i gid tri 4n dinh cudi cling)
2:Ays  Gidi han sai sé xac lap

Tsr Thoi gian dap ¢ng bwéce

Ts Thoi gian xac lap

Te Thai gian chét

a D6i voi dap tng chu ky

b Dai véi dap (g khéng chu ky

Hinh 4 - Vi du minh hoa vé tinh nang dap
(rng cuia hé théng EES

CHU THICH 2: Thang thwéng, cac bién dau vao va
dAu ra dugce bidu dién bing céng suét tac dung hodc
cong suat phan khang.
CHU THICH 3: Giay (s) la don vi do nhat quan trong
hé théng don vi qudc té SI; dé thuan tién cling c6 thé
st dung cac don vi khac (ms).
47.2
Thoi gian tré
<dbi véi hé théng EES> Déi voi dap tng buoc
clia hé théng EES, 1a khoang thoi gian tir khi xay
ra thay déi bwéc ctia mot bién dau vao duoc hé
théng nhan cho d@én khi bién dau ra 1an dau tién

dich chuyén khi gia tri on dinh ban dau cla no.
CHU THICH 1: Trong Hinh 4, thdi gian tré [a Tt

CHU THICH 2: Théng thwong, céac bién dau vao va
dau ra dwoc bidu dién bang cong sut tac dung hoac
céng suét phan khang.

CHU THICH 3: Giay (s) la don vi do nhét quan trong
hé théng don vi quéc té SI; dé thuan tién ciing cé thé

str dung céc don vi khac (ms).

4.7.3

Téc d6 thay dbi

RR

Di véi dap ng budc clia hé théng EES, 1a téc
dd trung binh thay déi gia tri theo don vi thoi gian
sau thoi gian tré va trong sudt khoang thoi gian
dap (rng buwéc.
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2+AYs pecified tolerance limit

Tsr step response time

Ts settling time

T dead time

a for periodic behaviour
b for aperiodic behaviour

Figure 4 - lllustrative example of EES
system response performances

Note 2 to entry: Typically, input and output variables

are represented by active or reactive powers.

Note 3 to entry: Second (s) is the coherent Sl unit,
other units can be chosen for convenience as well
(ms).

47.2

Dead time

<for an EES system> for an EES system step
response, duration of the time interval between
the instant of the step change of an input
variable received by the EES system and the
instant when the output variable moves for the
first time from its initial steady-state value.

Note 1 to entry: In Figure 4, the dead time is T .

Note 2 to entry: Typically, input and output variables

are represented by active or reactive powers.

Note 3 to entry: Second (s} is the coherent Sl unit,
other units can be chosen for convenience as well
{ms).

4.7.3

Ramp rate

RR

For an EES system step respanse, average
rate of value variation per unit of time after the
dead time and during the step response time.

Note 1 to entry: If the input variable is a set point,
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CHU THICH 1: Néu bién dau vao |a gia tri dat (set
paint), thi gia tri dn dinh cudi cing (Y= trong Hinh 4)
bang voi gia tri dat.

CHU THICH 2: Théng thwéng, céc bién dau vao va
dau ra dwoc biéu dién bang céng sudt tac dung hodc
cbéng sudt phan khang.

CHU THICH 3: Khi dinh nghia Ti< T1 < T2 € Ts, thi
trong Hinh 4 téc dé thay déi duoc tinh la:

_ Y[Tz)—Y[ﬂ]
RR=—2 )
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Thei gian 6n dinh

Déi véi dap (ng budc clia hé théng EES, 1a
khoang thdi gian tlr thdi diém xay ra thay ddi
budc clia mdt bién dau vao dwoc hé thdng nhan
cho dén thoi diém bién dau ra lan cudi cing dat
dén mot ty 1& phan tram xac dinh cla hiéu sb
gitra gia tri 6n dinh cudi cting va gia tri dn dinh
ban dau.

CHU THICH 1: Néu bién d4u vao 1a gia tri dat, thi gia tri
dn dinh cudi ciing (Y- trong Hinh 4) bang voi gia trj dat.
CHU THICH 2: Théng thwéng, cac bién dau vao va
dAu ra dwoc bidu dién bang céng suét tac dung hodc
céng suét phan khang.

CHU THICH 3: Trong treérng hep hé thong khdng dao
dong (dap wng khdng theo chu ky), théi gian dap tng
budc bang thori gian dn dinh.

CHU THICH 4: Trong Hinh 4, théi gian n dinh 13 Ts.
CHU THICH 5: Giay (s) 1a don vi do nhat quan trong
hé théng don vi quéc té SI; dé thuan tién cling c6 thé
st dung cac don vi khac (ms).
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Thei gian dap eng bwéc

Dbi véi dap tng buéc cla hé théng EES, 1a
khoang thoi gian tir thoi diém xay ra thay doi
budc clia mot bién dau vao duoc hé thdng nhan

cho dén thoi diém bién dau ra 1an dau tién dat
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the final steady state value (Y- in Figure 4) is equal
to the set point.

Note 2 to entry: Typically, input and output variables
are represented by active or reactive powers.

Note 3 to entry: By defining Tt s T1 < T2 £ Ty, in
Figure 4 the ramp rate is:

_Y(B)-r(n)
R &
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Settling time

For an EES system step response, duration of
the time interval between the instant of the step
change of an input variable received by the
EES system and the instant when the output
variable reaches for the last time a specified
percentage of the difference between the final

and the initial steady-state values.

Note 1 to entry: If the input variable is a set point,
the final steady state value (Y« in Figure 4) is equal
to the set point.

Note 2 to entry: Typically, input and output variables

are represented by active or reactive powers.

Note 3 to entry: The step response time is equal to

the settling time in case of aperiodic behaviour.
Note 4 to entry: In Figure 4, the settling time is Ts.

Note 5 to entry: Second (s) is the coherent Sl unit,
other units can be chosen for convenience as well
(ms).

47.5

Step response time

For an EES system step response, duration of
the time interval between the instant of the step
change of an input variable received by the

EES system and the instant when the output



dén mot ty 1& phan trdm xac dinh cla hiéu sb
gitba gia tri 6n dinh cudi cling va gia tri &n dinh
ban dau.

CHU THICH 1: Néu bién du vao la gid tri d4t, thi gia tri
&n dinh cudi ciing (Y~ trong Hinh 4) bang véi gia tri dat.
CHU THICH 2: Théng thuwang, céc bién dau vao va
dau ra dugc biéu dién bang cong suét tac dung hodc
cong sut phan khang.

CHU THICH 3: Trong trivdng hop dap ting khéng chu
ky, th&i gian dap (rng bude béng thoi gian bn dinh.
CHU THICH 4: Trong Hinh 4, th&i gian dap tng bude
1a Ter.

CHU THICH 5: Giay (s) la don vi do nhét quan trong
hé théng don vi quéc té Sl; dé thuan tién ciing ¢é thé
str dung cac don vi khac (ms).

[NGUON: IEC 60050-351:2013, 351-45-36, stra
ddi —dinh nghia gbc da dwgc diéu chinh cho phu
hop véi hé théng EES va cac CHU THICH duwoc
thém vao; hinh vé da bj lwoc bd.]

5 Thuat ngi va djnh nghia lién quan dén
hoach dinh va lap dit hé théng EES

5.1 Céc khai niém co ban vé quy hoach va
Iap dit hé thong EES

5.1.1

Hé théng con chia hé théng EESS

Mét phan clia hé thdng EES, ban than né 1a mot
hé théng va thire hién mét chirc ndng cu thé.
CHU THICH 1: Hé théng thwang ndm & cap dd thap
hon so véi hé théng ma né la mét phan.

[NGUON: IEC 60050-192:2015, 192-01-04, ¢6
stra ddi — Dinh nghia gbc da duoc diéu chinh
cho hé théng EES.]

5.1.2

Khdi ctia hé théng EES
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variable reaches for the first time a specified
percentage of the difference between the final

and the initial steady-state values.

Note 1 to entry: If the input variable is a set point,
the final steady state value (Y- in Figure 4) is equal
to the set point.

Note 2 to entry: Typically, input and output variables
are represented by active or reactive powers.

Note 3 to entry: The step response time is equal to
the settling time in case of aperiodic behaviour.

Note 4 to entry: In Figure 4, the step response time
is Ter.

Note 5 to entry: Second (s) is the coherent Si unit,
other units can be chosen for convenience as well
(ms).

[SOURCE: IEC 60050-351:2013, 351-45-36
medified original definition has been particularized
for the EES system and notes to entry have been
added and the figure has been removed.]

5 Terms and definitions for EES

systems planning and installation

5.1 Fundamental concepts for EES

systems planning and installation

511
EESS subsystem
Part of an EES system which is itself a system

and serves a special purpose.

Note 1 to entry: A subsystem is normally at a lower

indenture level than the system of which it is a part.

[SOURCE: IEC 60050-192:2015, 192-01-04,
modified -

particularized for the EES system.]

original definition has been

51.2
EESS unit

59



TCVN 14499-1:2025

Médun ctia hé théng EES *

Cum |&p @4t nhd nhat, ban than né cling 14 mét
hé thdng EES va c6 kha nang van hanh déc |ap.
CHU THICH 1: Mddun cia hé thdng EES 1a mét hé
théng con clia hé théng EES cu thé.

CHU THICH 2: Cac dau ndi, hé thdng phu tro va hé
thdng diéu khién co thé khang c6 trong mét modun
clia hé thdng EES, vi ching cé thé dugc tap trung &
cap dé hé théng EES.

[NGUON: IEC 60050-631:2023, 631-03-01, c6
stra ddi — Thuat ng chinh 1a khéi cia hé théng
EES con thuat nglr médun cia hé théng EES
duoc loai bd, dinh nghia dwoc stra déi cho ré
nghia hon.]

51.3

Tinh médun héa

<clia hé théng EES> Thudc tinh clia hé thdng
EES xac dinh mirc d6 ma ching dwoc cau tao
tlr cac phan riéng biét goi 1a mddun clia hé théng
EES.

INGUON: ISO/IEC 14543-2-1:2006, 3.2.9, ¢6
stra ddi — Dinh nghia géc da dwoc cu thé hoa
cho hé théng EES ]

514

Thir nghiém dién hinh

The nghiém danh gia sw phi hop dwgce thye
hién trén mét hodc nhiéu mau dai dién cho qua
trinh s&n xuét.

[INGUON: IEC 60050-151:2001, 151-16-16]

5.1.5
Thr nghiém nghiém thu tai nha may
FAT

DEPRECATED: EESS module
Smallest set of installation, which itself is an
EES system and which is able to run

independently.

Note 1 to entry: The EESS module is a specific
EESS subsystem.

Note 2 to entry: The terminals, the auxiliary
subsystem and the control subsystem can be
absent in an EESS module, because they can be
centralized at EES system level.

[SOURCE: IEC 60050-631:2023, 631-03-01,
modified - EESS unit as the main term and
EESS module is deprecated, definition is
updated for better clarity.]

51.3

Modularity

<of an EES system> Property of an EES
system that specifies the extent to which it has
been composed out of separate parts called
EESS modules

[SOURCE: ISO/IEC 14543-2-1:20086, 3.2.9,
maodified — original definition has been

particularized for the EES system.]

51.4
Type test
Conformity test made on one or more items

representative of the production.

[SOURCE: IEC 60050-151:2001, 151-16-16)

51.5
Factory acceptance test
FAT

' Thuét nglr médun khéng cén dwgc khuyén nghj st dung nia, nhung van cé thé dugce st dung trong cac tai liéu

vi ly do twong thich.
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<cla hé théng EES> Hoat dong tai nha may
nh3m chiéng minh ring hé thdng EES, cac hé
théng con, thanh phan va cac thiét bi/hé thng
duwgre cung cp bd sung tuan thi cac quy dinh ky
thuat.

[NGUON: IEC 62381:2012, 3.1.3, ¢6 stra ddi —
dinh nghiia gbc da dwoc cu thé héa cho hé thdng
EES|]

5.1.6

Thir nghiém nghiém thu tai hién trwéng

SAT

<cla hé théng EES> Hoat ddng tai hién treong
nhdm ching minh rang hé théng EES tuan thi
céc quy dinh ki thuat dp dung cho hé théng va
céac hudng dan 3p dat.

[NGUON: IEC 62381:2012, 3.1.4, stra dbi — dinh
nghia gc duoc cu thé hoa cho hé théng EES.]

51.7
Nha tich hgp ctia hé thong EES

T4 chirc chuyén thue hién viéc hoach dinh, diéu
phdi, xay duwng, trién khai va thlr nghiém hé
théng EES.

CHU THICH 1: Nha tich hgp EES ¢6 trach nhiém k¥
thuat hé thdng EES trong viéc két ndi cac linh kién va
hé théng thanh mét hé théng hoan chinh va dam bao
rdng cac thanh phan d6 hoat déng dung theo yéu cu
ky thuat di an hé théng EES. Trach nhiém tich hop
hé théng EES thwdng bao gdm thiét ké ky thuat, cung
cép va |ap dat cac thanh phan/hé théng, the nghiém
nghiém thu tai nha may va tai hién triedng, va chay
thr. Céc nghia vu v& dam bdo chat lwong, bao tri,
cung cép phy tung va bao hanh thudng duoc quy
dinh trong hop ddng gitva nha tich hop va ngudi st
dung cuéi (nha tich hop cling cé thé 1a ngudi st dung
cudi).

CHU THICH 2: Viéc thtr nghiém hé théng EES

TCVN 14499-1:2025

<of an EES system> Factory activity to
that the EES
components and additionally

demonstrate system,
subsystems,
supplied systems/devices are in accordance

with the specifications.

[SOURCE: |IEC 62381:2012, 3.1.3, modified -
original definition has been particularized for
the EES system]

51.6

Site acceptance test

SAT

<of an EES system> On site activity to
demonstrate that the EES system is in
accordance with the applicable system

specifications and installation instructions.

[SOURCE: IEC 62381:2012, 3.1.4, modified —
original definition has been particularized for
the EES system.]

51.7
EESS integrator
Entity which specializes in planning,

coordinating, building, implementing and

testing an EES system.

Note 1 to entry: The EESS integrator has the EES
system technical responsibility of bringing together
components and subsystems into a whole and
ensuring that those components and subsystems
perform in accordance with EES system project
specifications. The responsibility of EES system
integration typically includes the engineering, the
delivery and mounting of all participating
components and subsystems, the factory and site
acceptance tests and the trial operation. The quality
assurance, maintenance and spares delivery
obligations and the warranty, are normally agreed
upon in the contract between the system integrator
and the end user (the system integrator can be also

the end user).
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thwérng do bén the ba thuc hién, nhung ciing cé thé
la mét phan cdng viéc clia nha tich hop.

[NGUON: IEC 62443-3-3:2013, 3.1.43, sta ddi
— dinh nghfa géc duoc diéu chinh cho phi hop
voi hé théng EES va két hop thém ni dung tir
IEC 62928 va IEC 61850-4.)

51.8

Linh kién cta nha ché tao thiét bj goc

Bo phdn OEM

Linh kién duwoc cung cap cho hodc bdi nha ché
tao thiét bi gbc.

CHU THICH 1: Linh kién OEM thuwéng duwoc str dung
dé& san xuat thiét bi mai va ciing c6 thé dugc mua dé
béo tri hodc stra chira.

CHU THICH 2: Linh kign khang phai Ia OEM thi dwoc
goi la "linh kién khéng phai OEM".

CHU THICH 3: Bé biét dinh nghia vé nha ché tao thiét
bi gbc, xem IEC 62668-1:2019, 3.1.16.

5.2 Hé théng chinh cta hé thong EES

5.2.1

Hé théng chinh

<clia hé théng EES> Hé thdng phu tro cla
EESS bao gém céc thanh phan/hé théng phu tror
chiu trach nhiém truc tiép trong viéc luu tri va
khai thac dién nang.

CHU THICH 1: Théng thwéng, hé théng chinh dwec
két ndi véi diém dau ndi chinh (POC chinh) théng qua
cdng két ndi chinh va bac gém it nhét 1a hé théng Iuu
tr? va hé thdng chuyén ddi nang lwong (Hinh 5 va
Hinh 6).
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Note 2 to entry: The EES system testing is generally
performed by another party, but it can be also part
of EESS integrator activities.

[SOURCE: |EC 62443-3-3:2013, 3.1.43,
modified - original definition has been
particularized for the EES system by including
contents also from IEC 62928 and IEC 618504.]

5.1.8

Original equipment manufacturer part

OEM part

Part supplied to or by an original equipment

manufacturer.

Note 1 to entry: OEM parts are generally used to
manufacture new equipment and can also be

purchased for maintenance and repair.

Note 2 to entry: A part that is not an OEM part is
called "non-OEM part".

Note 3 to entry: For a definition of original
equipment manufacturer, see |IEC 62668-1:2019,
3.1.16).

5.2 EES system primary subsystem

5.2.1

Primary subsystem

<of an EES system> EESS subsystem
consisting of the components and subsystems
that are directly responsible for storing energy
and extracting electrical energy.

Note 1 to entry: Generally the primary subsystem is
connected to the primary POC (through the primary
connection terminal) and comprises at least the
accumulation subsystem and the power conversion
subsystem (Figure 5 and Figure 6).
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ddi — trong dinh nghia, "storing energy" dwoc madified — in the definition "storing energy” has
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thay bang "storing electrical energy" va hinh

dwoc danh lai sb.)

5.2.2

Hé thdng tich tri

Hé théng lwu triv

Hé théng con cla hé théng EES, bao gbm it nhat
mét bé Iwu trlr dién néng, noi ndng lwgng duoc
Iy trie dwdi mdt dang nhét dinh.

CHU THICH 1: Nang lwong co hoc, nang lvgng dién
héa va nang lwong dién tl 1a nhirng dang lwu tri
thuwéng gap.

CHU THICH 2: Hé théng tich trir c6 thé cé cdu tric
méadun, vi dy trong trwéng hop st dung nhidu cang
nghé luu triz khac nhau (méi médun ¢ mét bé lwu trip
dién néng riéng).

CHU THICH 3: Théng thwdng (xem Hinh 5 va Hinh
6), hé théng tich trir duwge két ndi véi hé thdng chuyén
ddi nang lwong dé thue hién chuyén ddi nang lwong
sang dang di&n. Tuy nhi&n, trong mét s trdng hop,
chuyén ddi nang long co thé duoc tich hop san
trong hé thdng tich trl (vi du trong cac pin the cap
dién hda, nang lveng duoc luu trir va sén sang &
dang dién).

5.2.3

Hé thong chuyén ddi ning lwong

<clia hé théng EES> Hé théng con clia hé théng
EES noi nang lwong duoc chuyén ddi tir dang
hién c6 tai dau ra cla hé thdng tich trl sang
nang lvgng dién co céc dac tinh giéng v&i dién
nang tai diém d&u ndi chinh (POC chinh) nhw
dién ap, tan sd, v.v.

CHU THICH: Théng thwéng (Hinh 5 va Hinh 6), hé
théng chuyén ddi ndng lwong dwoc két ndi voi hé
théng tich tri¥ va diém dau néi chinh thdng qua dau
néi chinh.

5.24

Hé thong Iwu trir bang pin

TCVN 14499-1:2025

been replaced with "storing electrical energy"

and the figures have been renumbered.]

5.2.2

Accumulation subsystem

Storage subsystem

EESS subsystem, which comprises at least
one electrical energy storage, where the
energy is stored in some form.

Note 1 to entry: Mechanical energy,
electrochemical energy, electromagnetic energy

are frequent forms of stored energy.

Note 2 to entry: The accumulation subsystem can
be modular, for example in case of different storage
technologies (one electrical energy storage for each

module).

Note 3 to entry: Generally (Figure 5 and Figure 6),
the accumulation subsystem is connected to the
power conversion subsystem that performs the
necessary power conversion to electrical energy;
however, in some cases, a power conversion is
embedded in the accumulation subsystem (e.g. in
electrochemical secondary cells the energy is

directly available in electrical form).

5.2.3

Power conversion subsystem

<of an EES system> EESS subsystem where
energy is converted from the available form at
the output of the accumulation subsystem of
the EES system into electrical energy with the
same characteristics (voltage, frequency etc.)
present at primary POC.

Note 1 to entry: Generally (Figure 5 and Figure 6)
the power conversion subsystem is connected to
the accumulation subsystem and to the primary
POC through the primary connection terminal.
5.2.4

Battery storage subsystem
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Hé théng tich trir st dung pin (IEV 482-01-04)
véi cac cell th cap (IEV 482-01-03).

5.3 Hé thong phu tre ctia hé thong EES

5.3.1

Hé théng phu tre

Hé théng con ctia hé théng EES chiva thiét bi
nham thyc hién céc chire ndng déc biét bd sung
cho viéc lwu triv/phét dién nang, ma dwoc thye
hién trong hé théng chinh.

CHU THICH 1: Théng thwéng (Hinh 6), hé théng phu
tro dwoc két ndi véi POC phy tro thdng qua cdng két
ndi phu tror.

CHU THICH 2: Thiét bi clia hé théng phu trg (thiét bi
phu tro) thwdng 1a khéng thé thiéu dé thiét 1ap tat ca
cac trang thai hoat dong clia EESS va danh gia tinh
nang dung (hoat dong) ctia hé thong chinh va hé
théng diéu khién trong bat ky ché dé hoat déng nao.
CHU THICH 3: Hé théng phu tro co théd dwoc ciu
hinh @& I4y nang Iwong tir hé théng chinh (Hinh 5).
[NGUON: [EC 60050-631:2023, 631-03-03, stra
ddi — tr “electrical” da dwoc lwoc bd khéi dinh

nghia va cac hinh minh hoa da dwgc loai bd.]

5.4 Hé thong diéu khién ctia hé théng EES

5.4.1

Hé théng diéu khién

<clia hé théng EES> Hé thdng con clia hé théng
EES duwoc st dung dé giam sat va diéu khién
EESS, bao gdm tat ca cac thiét bi va chlrc nang
dé thu thap, x( ly, truyén tai va hién thi théng tin
can thiét vé qua trinh.

CHU THICH 1: Théng thuéng (Hinh 5 va Hinh 6), hé

théng diéu khién c6 thé dwoc két ndi véi giao dién
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Accumulation subsystem based on batteries
(IEV 482-01-04) with secondary cells (IEV 482-
01 03).

5.3 EES system auxiliary subsystem

531
Auxiliary subsystem
EESS subsystem

intended to perform particular functions

containing  equipment
additional to storing or extracting energy which

are done in the primary subsystem.

Note 1 to entry: Generally (Figure 6) the auxiliary
subsystem is connected to the auxiliary POC

through the auxiliary connection terminal.

Note 2 to entry: The equipment of the auxiliary
subsystem (auxiliary equipment) is normally
indispensable for setting up all the EESS
operational states and assessing the correct
performance (operation) of the primary and control
subsystems during any operating mode.

Note 3 to entry: The auxiliary subsystem can be
configured to take the energy from the primary
subsystem (Figure 5).

[SOURCE: IEC 60050-631:2023, 631-03-03,
modified — the term "electrical" has been
deleted from the definition and the figures have

been removed.]

5.4 EES system control suhsystem

541

Control subsystem

<of an EES system> EESS subsystem serving
for monitoring and controlling the EESS, by
including all equipment and functions for
acquisition, processing, transmission, and

display of the necessary process information.

Note 1 to entry: Generally (Figure 5 and Figure 8)
the control subsystem can be connected to the



truyén thong va bao gbm it nhét cac hé théng quan
ly, hé thdng truyén théng va hé thng bao vé.

CHU THICH 2: Hé thdng didu khién thwong duwgc
cung cap nang lwong tir hé théng phu tro.
[NGUON: IEC 60050-631:2023, 631-03-04, ¢6

s(ra dbi — cac hinh minh hoa da dworc loai bd.]

5.4.2

Hé théng truyén théng

<clia hé théng EES> Hé théng con clia hé théng
EES bao gém mét td hop phan cirng, phan mém
va phuong tién truyén dan nhdm cho phép
truyén tai thdng diép gitra cac thanh phan hoac
hé thdng trong hé théng con clia hé théng EES,
bao gém ca giao dién di liéu véi cac lién két bén
ngoai.

INGUON: IEC TS 62443-1-1:2009, 3.2.25, c6
stra di — dinh nghiia géc da dwoc cu thé héa cho
hé théng EES ]

54.3

Hé théng quan Iy

<clia hé théng EES> Hé théng con clia hé théng
EES cung cip cac chirc ndng can thiét dé hé
théng EES van hanh mét cach an toan, hiéu qua
va téi wu.

5.4.4

Hé théng bao vé

<clia hé théng EES> Hé théng con clia hé théng
EES bao gdm mét t& hop mét hodc nhiéu thiét bi
bdo vé clng véi cac thiét bj khac, nham thuyc
hién mot hodic nhiéu chirc nang bao vé dwoc xac
dinh.

CHU THICH 1: Hé théng bao vé bao gdm mét hodc
nhiéu thiét bi bao vé, may bién déng, cam bién
chuyén ddi, hé thdng day dan, mach ngét, ngudn cap
phu tre, v.v. Tuy thudc vao nguyén ly bao vé, hé
théng c6 thé dwoc bd tri tai mot hodc tat ca céc dau

TCVN 14499-1:2025

communication interface and it comprises at least
the management subsystem, the communication

subsystem and the protection subsystem.

Note 2 to entry: Control subsystem is normally fed
by the auxiliary subsystem.

[SOURCE: IEC 60050-631:2023, 631-03-04,

modified - the figures have been removed.]

5.4.2

Communication subsystem

<of an EES system> EESS subsystem
containing an arrangement of hardware,
software, and propagation media to allow the
transfer of messages from one EESS
component or subsystem to ancther one,

including the data interface with external links.

[SOURCE: IEC TS 62443-1-1:2009, 3.2.25,
modified - original definition has been
particularized for the EES system.]

54.3

Management subsystem

<of an EES system> EESS subsystem
providing the functionality needed for the safe,
effective and efficient EES system operation.

544

Protection subsystem

<of an EES system> EESS subsystem
containing an arrangement of one or more
protection equipment, and other devices
intended to perform one or more specified

protection functions.

Note 1 to entry: The protection subsystem includes
one or more protection equipment, instrument
tripping
circuit(s), auxiliary supply(ies). Depending upon the

transformer(s), transducers, wiring,

principle(s) of the protection subsystem, it can
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cta khu vire duroc bao vé, va cé thé bao gom ca thiét
bi déng lap lai ty ddng.

CHU THICH 2: Céc cong tic va cau chay bj loai triy
khoi hé théng nay.

[NGUON: IEC 60050-448:1995, 448-11-04, co
stra ddi — dinh nghta géc da duoc cu thé héa cho
hé théng EES, va CHU THICH 2 da dwoc khai
quat hoa dé loai trir tAt ca céc loai cong tac va

cau chay, khang chi riéng cau dao.]

6 Cac thuat ngir va dinh nghia cho van
hanh hé théng EES

6.1 Trang thai van hanh cia hé théng EES

6.1.1

Trang thai van hanh

<clia hé théng EES> T hop cu thé cac trang
thai clia cac phan tl trong hé théng EES lién két
v&i mdt ché do van hanh xac dinh clia hé théng

EES trong mdt khoang théi gian yéu cau.
[INGUON: IEC 60050-631:2023, 631-04-01]

6.1.2

Trang thai khéng cdp ning lwong cta hé
théng phu tro

Trang thai van hanh trong dé hé théng phu tro
clia hé théng EES khéng cé bt ky ngudn ning
lwgng nac bén trong dé cap cho thiét bj phu tro
va cling khdng dugc két ndi véi bat ky ngudn
nang lwgng bén ngoai nao.

CHU THICH 1: Trong trang thai nay, hé thdng phu tro
khéng dwoc cép dién tir ngudn UPS (theo IEC 62040-
1:2008, 3.101).

6.1.3

Trang thai sac

Trang thai van hanh trong mét khoang thoi gian
nhét dinh trong dé hé théng tich trir cia EESS
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include one end or all ends of the protected section

and, possibly, automatic reclosing equipment.

Note 2 to entry: The switches and fuses are
excluded.

[SOURCE: IEC 60050-448:1995, 448-11-04,
modified - original definition has been
particularized for the EES system and note 2 to
entry has been generalized to exclude all the
switches and fuses and not only the circuit
breakers.]

6 Terms and definitions for EES

systems operation

6.1 EES system operating state

6.1.1

Operating state

<of an EES system> Particular combination of
EESS element states bound to a specific
operation of an EES system during a required
duration.

[SOURCE: IEC 60050-631:2023, 631-04-01]

6.1.2

Auxiliary subsystem de-energized state
Condition of service in which an auxiliary
subsystem of the EES system does not have
any energy source within the subsystem to
feed the auxiliary equipment and is not

connected to an external source of energy.

Note 1 to entry: In this state the auxiliary subsystem
is not fed by a possible UPS (IEC 62040-1:2008,
3.101).

6.1.3
Charging state
Operating state during a required time in which

the EESS accumulation subsystem increases



tdng dung lwgng nang long theo cach co kiém
soat.

CHU THICH 1: Khi & trang théi sac, hé théng EES
cling & trong trang thai nhan nang lwgng. Khi & trang
thai nhan nang lweng, hé thdng EES c6 thé dang &
trang thai sac hoac chi don thudn nhan nang lwong
dé bu ddp mét phan hodc toan bd tén hao clia hé
théng chinh,

6.1.4

Trang thai nhan nang lwvong

Trang thai van hanh trong mét khodng théi gian
xac dinh trong d6 hé théng EES nhan nang
lwong dién qua POC chinh theo cach cé kiém

soat.

CHU THICH 1: Khi & trang théi sac, hé théng EES
ciling & trong trang thai nhan nang lvong. Khi & trang
thai nhan nang long, hé théng EES c6 thé dang &
trang thai sac ho&c chi don thuan nhan nang lveng
dé b dip mét phan hodc toan bé tdn hao cla hé
théng chinh.

6.1.5

Trang thai khéng cap ning lweng

<clia hé théng EES> Hé théng EES & trang thai
dirng va hé théng phu tror khéng dwoc cap néng
lwong.

CHU THICH 1: Théng thwéng, khéng thé loai bé hoan
toan nang lweng trong hé théng tich trik ma khéng
gay ra hau qua khdng mong muén. Viéc loai bd hoan
toan nang lwong dbi véi mat sé cong nghé lwu trir
cling khéng kha thi (vi du: pin [IEV 482-01-04] van c6
dién ap dau ra ngay ca khi da dwoc xa hoan toan).
Do d6, cac bién phap an toan can thiét dé lam viéc
véi cac ngudn nang lugng con dién &p thuéng dugc
ap dung.

6.1.6

Trang thai xa

Trang thai van hanh trong mét khoéng thoi gian
xac dinh trong d6 hé théng tich trr clia EESS

TCVN 14499-1:2025

its energy content in a controlled way.

Note 1 to entry: When in charging state, the EES
system is also in energy absorption state. When in
energy absorption state, the EES system can be in
charging state or simply using the energy
absorption to compensate partially or totally the
primary subsystem losses.

6.1.4

Energy absorption state

Operating state during a required time in which
the EES system absorbs electrical energy via
the primary POC in a controlled way.

Note 1 to entry: When in charging state, the EES
system is also in energy absorption state. When in
energy absorption state, the EES system can be in
charging state or simply using the energy
absorption to compensate partially or totally the

primary subsystem losses.

6.1.5

De-energized state

<of an EES system> EES system in stopped
state and with auxiliary subsystems de-

energized.

Note 1 to entry: Typically, it is not be possible to de-
energize the accumulation subsystem without
undesirable consequences, the complete de-
energization of some storage technologies is also
unfeasible (e.g. the batteries (IEV 482-01-04) have
an output voltage even if totally discharged),
therefore, the necessary precautions of work with
live power sources are generally implemented.

6.1.6

Discharging state

Operating state during a required time in which
the EESS accumulation subsystem decreases
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giam dung lvong nang Iweng theo cach co kiém
soat.

CHU THICH 1: Khi & trang thai xa, hé théng EES ¢6
thé dang & trang thai cung cép nang lvong, nhung
khéng nhét thiét phai nhu vay; vi du, ndng lwgng ti
hé thdng tich trir cé thé dwec st dung dé bu tdn hao
ndi tai ngay ca khi hé thong tach khdi lwdi,

6.1.7

Trang thai cung céap ning lwong

Trang thai van hanh trong mét khoang thei gian
xac dinh trong d6 hé théng EES cung cép ning
lwong dién dén POC chinh theo cach ¢é kiém
soat.

CHU THICH 1: Khi & trang thai xa, hé théng EES cé
thé dang & trang thai cung cép nang lweng, nhung
khdng nhét thiét phai nhw vay; vi dy, nang lugng ti
hé théng tich tri 6 thé dwoc st dung dé bu tén hao
néi tai ngay ca khi hé théng tach khdi lwdi.

6.1.8

Trang thai ndi lwéi

Trang thai van hanh trong d6 hé théng EES
dwoc két ndi voi POC chinh.

6.1.9

Trang thai tach lwéi

Trang thai van hanh trong dé hé théng EES bi
ngét két ndi khdi POC chinh.

6.1.10

Trang thai ch¢

<cha hé théng EES> Trang thai van hanh trong
médt khodng thdi gian nhét dinh, trong dé hé
théng EES dwoc két ndi ma khong cé thay dbi
chii y nao vé& dung lwgng nang luong, va san
sang chuyén sang trang thai sac hoéc xa, hoac
quay tr& lai trang théi dirng.

CHU THICH 1: Trong trang thai nay, hé théng EES
duoc két ndi véi Iwai va hé théng tich triv dwoc két
ndi v&i hé théng chuyén ddi céng suét.
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its energy content in a controlled way.

Note 1 to entry: When in discharging state, the EES
system can be in energy supply state, but not
necessarily; for example energy from the
accumulation subsystem can be wused for
compensate internal losses also in grid

disconnected state.

6.1.7

Energy supply state

Operating state during a required time in which
the EES system supplies electrical energy to
the primary POC in a controlled way.

Note 1 to entry: When in discharging state, the EES
system can be in energy supply state, but not
necessarily; for example energy from accumulation
subsystem can be used for compensate internal

losses also in grid-disconnected state.

6.1.8

Grid-connected state

Operating state in which the EES system is
connected to the primary POC.

6.1.9

Grid-disconnected state

Operating state in which the EES system is
disconnected from the primary POC.

6.1.10

Stand-by state

Idle state

<of an EES system> Operating state during a
required time in which an EES system is
connected without any intentional change in
the energy content and is ready to change to
charging state or discharging state, or
switching back to stopped state.

Note 1 to entry: In this state, the EES system is grid-
connected and the accumulation subsystem is



CHU THICH 2: Trong trang thai nay, hé théng phu tro

dworc cAp nang lugng.

6.1.11

Trang thai dirng

Trang thai van hanh trong d6 hé théng EES &
trang thai ngat két néi lwdi va hé thdng tich triv
khéng duwoc két ndi véi hé thdng chuyén doi
cdng suét.

CHU THICH 1: Trong trwéng hop khong cé thiét bi
déng cét gitra hé thdng tich trir va hé théng chuyén
ddi cang suat, cac gidi phap khac cé thé dam bao
cach ly dién (vi dy: st dung acquy dang co thé thao
rv).

CHU THICH 2: Mt s hé théng tich trl yéu cau, ngay
ca trong trang thai dirng, phai dwoc két ndi véi hé
théng phu tror va hé thong diéu khién dé tranh gay hw
hdng khéng phuc hdi hodc tac dong tidu cwc dén moi

truong.

6.2 Tin hiéu véan hanh cia hé thong EES

6.2.1

Cac tin hiéu van hanh

<clia hé thbng EES> Tap hop cac tin hiéu, duoc
phdi hop theo mét hinh thirc nhét dinh va trao
ddi theo mét giao thirc nhét dinh, dwoc sk dung
dé thiét lap trang thai cla hé thdng EES, bao
gdm Iénh thoi gian thye cho hé théng EES va
phan hdi, do lwdng thdi gian thye.

CHU THICH 1: Céc tin hiéu van hanh dwoc quan ly
b&i hé théng truyén théng.

[NGUON: IEC 60050-631:2023, 631-04-02]

6.2.2

Dung Iweng lwu trir ndng lweng thwe té
Ecact

Dung lwong lwu trir ndng lwgng cta hé théng
EES tai mot thoi diém nhét dinh trong vong doi
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connected with the power conversion subsystem.

Note 2 ta entry: In this state the auxiliary subsystem
is energized.

6.1.11

Stopped state

Operating state in which the EES system is in
grid-disconnected state and the accumulation
subsystem is not connected with the power
conversion subsystem.

Note 1 to entry: Where no switches are available
between the accumulation subsystem and the
power conversion subsystem other solutions can
ensure the galvanic separation (for example

extractable batteries).

Note 2 to entry: Certain accumulation subsystems
will require, also in the stopped state, to be
connected to auxiliary and control subsystems so
as not to induce irreversible damages to it or cause

negative environmental impacts.

6.2 EES system operating signals

6.2.1

Operation signals, pl

<of an EES system> signals, coordinated in a
designated form and exchanged by a
designated protocol, used for setting the state
of an EES system, including real-time
commands for the EES system and real-time

responses and measures.

Note 1 to entry: The operation signals are managed
by the communication subsystem.

[SOURCE: IEC 60050-631:2023, 631-04-02]

6.2.2

Actual energy storage capacity

Ecact

Energy storage capacity of an EES system at
a given time of the service life as a result of
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str dung, 1a két qua clia nhiéu yéu t6 (chd yéu la

Sw suy gidm va (ng suét van hanh).

CHU THICH 1: Thuét ngi® “dung lwgng luu tri ndng
leong thue t&" khang dwoc nhdm 1&n véi thuét ngl
“dung lwgng” (IEV 482-03-14), ding cho céc cell
hodc acquy, bidu thi dién tich (IEV 113-02-10),
thwong dwoc bidu dién bing coulomb (C) hodc
ampe-gi& (Ah).

CHU THICH 2: Dung lvong Iwu tri nang lvgng thue
té ¢6 thé lién quan dén dung lwong lvu triy nang
lwgng kha dung, dung lwveng Iwu tr nang lugng hiéu
dung, dung lvgng lvu trlk nang luvong dau ra hodic
dung lweng Ivu tri nang lvgng dau vao.

CHU THICH 3: Jun (J) lla don vj do nhét quén trong
hé thong don vj quéc té SI; dé thuan tién cling c6 thé
st dung cac don vi khac (kWh, MWh).

6.2.3

Niang lweng kha dung trong qua trinh xa
Ning lwong dau ra kha dung

Eapis

Lwong dién nang lwong téi da cd thé 1ay ra tir hé
thdng EES tai POC chinh bét dau tir trang thai

nang lwong hién tai.

CHU THICH 1: Jun (J) I don vi do nhat quan trong
hé théng don vi quéc té Sl; dé thuan tién cling cé thé
st dung cac don vi khac (KWh, MWh).

CHU THICH 2: Né&u khéng cé gi¢i han nao dwoc néu
rd, ndng lwong kha dung thuéng dwgc hidu 1a & cong
suét hoat dong dau ra danh dinh va dwoc do tai diém
dau ndi chinh. Nang lwong khad dung cling cd thé
dwore dinh nghTa tai mét mie cong suét xa cu thé Px;
trong treérng hop d6, bidu thire “néng lwong kha dung
trong qua trinh xa tai Px" thudng duoc st dung.

CHU THICH 3: Tuy thude vao cong nghé st dung,
nang lvong kha dung cé thé thay ddi do anh huéng
clia nhiét d6 méi trwdng, hién teong tw xa, ton thét
chuyén déi céng suat (xem Hinh 7), téc d6 xa (C-rate

dbi v&i acquy) va cac yéu té khac.
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several factors (mainly degradation and

operating stresses).

Note 1 to entry: The term "actual energy storage
capacity" is not to be mixed up with the term
"capacity" (IEV 482 03-14), used for cells or
batteries, which represents electric charge (IEV
113-02-10), usually expressed in coulombs (C) or

amperes-hours (Ah).

Note 2 to entry: The actual energy storage capacity
can be linked to accessible energy storage capacity
or effective energy storage capacity or output
energy storage capacity or input energy storage

capacity.

Note 3 to entry: Joule {J) is the coherent SI unit,
other units can be chosen for convenience as well
(kWh, MWh).

6.2.3

Available energy during discharge

Usable output energy

EA,DIS

Maximum electrical energy that can be
extracted from the ESS system at the primary

POC from the current state of energy.

Note 1 to entry: Joule (J) is the coherent Sl unit,
other units can be chosen for convenience as well
{kWh, MWHh).

Note 2 to entry: If restrictions are not declared, the
available energy is normally intended at the rated
output active power and it is measured at the
primary POC. Available energy can be also defined
at a specific power of discharge PX; in this case the
expression "available energy during discharge at
PX"is frequently used.

Note 3 to entry: Depending on the technology used,
the available energy can differ subject to ambient
temperature, self-discharge, power conversion
losses (see Figure 7), c-rate (for batteries) and
other factors.
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Dung figng lueu trik néng
lugng cd the truy cap

Tdn thét trong qué trinh sgc

. L { Tén thdt reng qua trinh \d
Xem thém Hinh 1 - o s e IEC

Hinh 7 - Vi du minh hoa vé méi quan hé giira cac mirc ning lwong kha dung clia hé théng EES

Accessible energy
storage capacity

Losses during charge

Lasses during discharge

See also Figure 1.

Figure 7 — lllustrative example of EES system available energies relation
6.2.4 6.2.4
Nang lwong kha dung trong qua trinh sac Available energy during charge
Ning lwong dau vao kha dung Usable input energy
Excha EacHa
Lwong dién nang téi da cé thé dwa vao hé thong Maximum electrical energy that can be

EES tai POC chinh tir trang thai néng lwgng hién introduced in the ESS system at the primary
tai. POC from the current state of energy.
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CHU THICH 1: Jun (J) 1a don vi do nhat quan trong
hé thdng don vi qudc té SI; dé thuan tién cling cé thé
str dung cac don vj khac (kWh, MWh).

CHU THICH 2: Néu khéng c6 quy dinh khéc, ndng
Iwong kha dung thwrang dugc hidu 1a tai céng suét
hoat déng danh dinh d4u vao va dugc do tai diém
dau ndi chinh. Nang Ivgng kha dung ciing c6 thé
duoc xac dinh tai mét cdng suat sac cu thé Px; trong
trwdng hop nay thudng st dung cum tir “nédng lugng

kha dung trong qua trinh sac tai Px".

CHU THICH 3: Tuy thudc vao céng nghé siv dung,
nang lvong kha dung o thé khac nhau theo nhiét d6
méi trwdng, hién twong tw xa, tn that chuyén dbi
cong suat (xem Hinh 7), toc do sac (c-rate — dbi véi
pin) va céc yéu td khac.

6.2.5

Dung Iwong lwu trik nang lwong da sir dung
Nang Iweng lwu trir kha dung

Easpe

Luong dién nang toi da co thé dwoc lay ra tiv hé
théng tich trlr clia hé théng EES ké tir trang thai

nang lwgng hién tai.

CHU THICH 1: Jun (J) 1a don vi do nhat quan trong
hé théng don vi quéc té Si; dé thuan tién cling c6 thé
str dyung céc don vj khac (kWh, MWh).

CHU THICH 2: Néu khéng c6 quy dinh khac, ning
Iwgng kha dung thwong dugc hiéu 14 tai cong suét
hoat déng danh dinh d4u ra va dugc do tai ranh gi¢i
cla hé théng tich tr. Nang lugng kha dung ciing cé
thé dwoc xéc dinh tai mot cong suét xa cu thé Py;
trong treong ho'p nay thwdng st dung cum tlr “dung
lvgng nang lwong da st dung tai Px".

CHU THICH 3: Tuy thugc vao cong nghé st dung,
nang lweng kha dung c6 thé khac nhau theo nhiét do
mai tredng, hién twong tw xa, tdn that chuyén dbi
céng sut (xem Hinh 7), téc dd xa (c-rate — ddi véi
pin) va céac yéu té khac.
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Note 1 to entry: Joule (J) is the coherent Sl unit,
other units can be chosen for convenience as well
(kKWh, MWh).

Note 2 to entry: If restrictions are not declared, the
available energy is normally intended at the rated
input active power and it is measured at the primary
POC. Available energy can be also defined at a
specific power of charge PX; in this case the
expression "available energy during charge at PX"

is frequently used.

Note 3 to entry: Depending on the technology used,
the available energy can differ subject to ambient
temperature, self-discharge, power conversion
losses (Figure 7), c-rate (for batteries) and other
factors.

6.2.5

Used energy storage capacity

Usable energy stored

Easce

Maximum electrical energy that can be
extracted from the EESS accumulation

subsystem from the current state of energy.

Note 1 to entry: Joule (J) is the coherent Sl unit,
other units can be chosen for convenience as well
(kWh, MWh).

ote 2 to entry: If restrictions are not declared, the
available energy is normaily intended at the rated
output active power and it is measured at the
accumulation subsystern boundaries. Available
energy can be also defined at a specific power of
discharge PX; in this case the expression "used

energy storage capacity at PX" is frequently used.

Note 3 to entry: Depending on the technology used,
the available energy can differ subject to ambient
temperature, self-discharge, power conversion
losses (Figure 7), c-rate (for batteries) and other
factors.



6.2.6

Dung lwong lwu trir nang lwong chwa str dung
Nang lwong con cé thé lwu trie kha dung
EA.SLE

Lwong dién nang tdi da co thé dwa vao hé théng
tich trr clia hé théng EES ké ti¥ trang thai ndng

Iwgng hién tai.

CHU THICH 1: Jun (J) 1a don vi do nhét quan trong
hé théng don vi quéc té Si; d& thuan tién cling c6 thé
slr dung cac don vi khac (kWh, MWh).

CHU THICH 2: Néu khéng c6 quy dinh khac, ning
Iwong kha dung thwong dwec hidu 13 tai cong sudt
hoat déng danh dinh dau vao va duoc do tai ranh gidi
clia hé théng tich triv. Nang lwgng kha dyng ciing c6
thé duoc xac dinh tai mot cong suat sac cu thé Py,
trong tredng hep nay thwong st dung cum tir “dung
lwgng lwu trik nang lwong chwa sir dung tai Px".

CHU THICH 3: Tuy thudc vao céng nghé st dung,
nang lwong kha dung cé thé khac nhau theo nhiét d6
mai tredng, hién twong tw xa, ton that chuyén ddi
cong sudt, tic do sac (c-rate — déi véi acquy) va cac
yéu té khac.

6.2.7

Trang thai nang lwong

EESS SOE

<cla hé théng EES> ti 1é gilra nang luong kha
dung tir hé théng EES va dung leong luu tri
nang lwong thuc té.

CHU THICH 1: Trang thai nang lwgng thwéng duoc
biéu dién bang phan tram. Khi hé théng EES kiét
twong rng véi SOE = 0 % (trang thai kiét nang
lwgng), va khi hé théng day tuong (ng voi
SOE = 100 % (trang thai d4y néng lvgng).

CHU THICH 2: Trang thai ndng lugng co thé lién
quan dén dung lwgng Iwu tr nang lwgng kha dung
hodc dung lweng Iy tri» nang lwgng hiéu dung. Méi
quan hé v&i dung lwgng hiéu dung 1a khac biét. Trong
trwong hop SOE lién quan dén dung luong luu tre
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6.2.6
Unused energy storage capacity

Usable energy storable

EasLe

Maximum electrical energy that can be
the EESS

subsystem from the current state of energy.

introduced in accumulation

Note 1 to entry: Joule (J) is the coherent Sl unit,
ather units can be chosen for convenience as well
(kWh, MWh).

Note 2 to entry; If restrictions are not declared, the
available energy is normally intended at the rated
input active power and it is measured at the
accumulation subsystem boundaries, Available
energy can be also defined at a specific power of
charge PX; in this case the expression "unused

energy storage capacity at PX" is frequently used.

Note 3 to entry: Depending on the technology used,
the available energy can differ subject to ambient
temperature, self-discharge, power conversion

losses, c-rate (for batteries) and other factors.

6.2.7

State of energy

EESS SOE

<of an EES system> ratio between the
available energy from an EES system and the

actual energy storage capacity.

Note 1 to entry: The state of energy is generally
expressed in percentage. ESS system empty
implies EESS SOE = 0 % (empty state of energy)
and EES system full implies EESS SOE = 100 %
(full state of energy).

Note 2 to entry: The state of energy can be linked
to accessible energy storage capacity or effective
energy storage capacity. The relation with effective
energy storage capacity is different. In the case of
state of energy related to accessible energy storage
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nang leong kha dung, cé cac mie dw trik nang lwong
c¢b dinh & hai dau (trwéc mire kiét va sau muc day);
vi du, néu coi trang théi sac (SOC) nhu trén, v&i pham
vi 0 % dén 100 % lién quan dén dung lwong kha dung,
thi pham vi twong (ng véi dung lvgng hiéu dung co
thé 14 -20 % dén 120 %.

CHU THICH 3: Trong tinh todn SOE cla hé thong
EES lién quan dén dung lweng lvu trid kha dung
(SOEus), st dung dung lwgng thuc té trong (ng véi
dung lvgng Iwu trle kha dung va nang lwgng da st
dung. Trong tinh toan SOE lién quan dén dung luvong
hiéu dung (SOEerr), s dung dung luong thuc té
twong rng voi hiéu dung va nang lvgng da sl dung.
Trong tinh toan SOE lién quan dé&n dung lwgng dau
ra (SOEour), str dung dung lugng thyc té trong tng
véi dau ra va ndng lwong kha dung trong qué trinh
xa. Trong tinh toan SOE lién quan dén dung lugng
dau vao (SOEw), st dung dung lrgng thuc té twong
trng v&i dau vao va nang lgng kha dung trong qua

trinh xa.

S%-M— SOEgss = Ensoe soem..sﬁ soem.ﬂ‘i (®)
Eeactus

Ecacrerr Eem Eeour

Ch ¢6 SOEus va SOEour ¢6 thé dat toan bd khoang
0 % dé&n 100 %, trong khi SOEerr (do c6 phén nang
lwong khéng st dung dwoc) va SOEm (do tdn thét
ning lweng) khéng thé dat t&i 100 %.

6.2.8

Trang thai sac

EESS SOC

<trang thai cia hé théng EES> lwong dién tich
lwu tr@ (IEV 113-02-10) trong hé théng tich trir,
lién quan dén dung lvong (IEV 482-03-14) thuc

té.

CHU THICH 1: SOC clia EESS thwong dwoc hidu

76

capacity, fixed energy reserves are present on both
sides (pre empty and over full); for example, by
considering the above-mentioned state of charge,
its range related to accessible energy storage
capacity is 0 % + 100 %, so the range linked to
effective energy storage capacity can be -20 % +
120 %.

Note 3 to entry: In the calculation of EESS SOE
linked to accessible energy storage capacity
(SOEus), the actual energy storage capacity linked
to accessible energy storage capacity with the used
energy storage capacity is used. In the calculation
of EESS SOE linked to effective energy storage
capacity (SOEerr), the actual energy storage
capacity linked to effective energy storage capacity
with the used energy storage capacity is used. In
the calculation of EESS SOE linked to output
energy storage capacity (SOEout), the actual
energy storage capacity linked to output energy
storage capacity with the available energy during
discharge is used. In the calculation of EESS SOE
linked to input energy storage capacity (SOEm), the
actual energy storage capacity linked to input
energy storage capacity with the available energy

during discharge is used.

Fasne Eazoe Eaps Eamis
SO0€yg = SOEgse = SOEy = SOEqyr = ——
Ecactus EcacTErF Eom Leour

Only SOEus and SOEour can reach the entire
interval 0 % + 100 %, SOEkerr (because of the non
useful energy) and SOEw (because of energy

losses) cannot reach the 100 %.

6.2.8

State of charge

EESS SOC

<of an EES system> amount of stored electric
charge (IEV 113-02-10) of the accumulation
subsystem, related to the actual capacity (IEV
482-03-14).

Note 1 to entry: The EESS SOC is frequently



dbng nghfa vé&i trang thai nang lwgng cla EESS va
do d6 dwgc danh gia & cdp hé théng EES. Nhu dwoc
dinh nghia trong IEC 61427-2 va trong nhiéu tiéu
chuén khac, trang thai sac lién quan dén dién tich
(IEV 113-02-10), thweng dwoc biéu thj bang coulomb
(C) hodc ampe-gi& (Ah), va chi nén dugc sl dung
cho mét sé cong nghé lwu triy (vi du pin, ty dién).
[NGUON: IEC 61427-2:2015, 3.42, 6 stra ddi —
dinh nghia géc da dugc cu thé héa cho hé théng
EES, cac CHU THICH di kém d bj loai bd va
mot CHU THICH méi da dwoc bd sung].

6.29

Trang thai sirc khoe

EESS SOH

<clia hé théng EES> Tinh trang tdng thé clia hé
théng EES dwoc danh gia dwa trén cac phép do
cho thédy hiéu suét thwe té& clia né so véi hiéu

suat danh nghfa hodc hiéu suét danh dinh.

CHU THICH 1: Trang thai sirc khde cling bao gdm ca
sw suy giam tam théi do 16i bén trong cac hé théng
con cla hé théng EES.

6.2.10

T4t hé théng

<clia hé théng EES> Lénh chuyén hé théng EES
sang trang thai dirng t&r mdt trang thai van hanh
khac.

CHU THICH 1: Lénh nay ciing c6 thé 12 két qua cla

mét tinh huéng khan cép.

6.3 Thu tuc van hanh hé théng EES

6.3.1

Tha tuc van hanh

<clia hé théng EES> Tap hop cac tac vu van

hanh dwoc thwe hién nhdm dat dwoc cac muc
tiéu chirc nang trong hé théng EES.

CHU THICH 1: Théng thweng ¢6 céc hwéng dan
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intended as a synonym of EESS state of energy
and, therefore, evaluated at EES system level. As
defined in IEC 61427-2 and in many other
standards the state of charge is related to electric
charge (IEV 113-02-10), usually expressed in
coulombs (C) or amperes-hours (Ah) and should be
used only for some storage technologies (e.g.

batteries, capacitors).

[SOURCE: |IEC 61427-2:2015, 3.42, modified
- original definition has been particularized for
the EES system, the notes to entry have been

removed and a new note has been added.]

6.2.9

State of health

EESS SOH

General condition of the EES system based on
measurements that indicate its actual

performance compared either with its nominal

or rated performances.

Note 1 to entry: The state of health includes also the
temporary degradation due to faults inside the
EESS subsystems.

6.2.10

Shutdown

<of an EES system> command to move the
EES system to stopped state from another
operating state.

Note 1 to entry: This command can also be a

consequence of an emergency condition.

6.3 EES system operating procedure

6.3.1

Operating procedure

<of an EES system> set of operational tasks
carried out to achieve functional goals in an
EES system.

Note 1 to entry: Typically, step-by-step instructions
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tlrng budc dwoc tuan thi bdi mét té chire dé hé tro
ngurdi van hanh thwe hién cac thao tac dinh ky lién
quan.

[NGUON: IEC 60050-631:2023, 631-04-03, cd
stra ddi — da thém CHU THICH vao muc tir.]

6.3.2

Dirng khan cédp

<clia hé théng EES> Thi tyc van hanh nham
cham d(t hoat dong cta hé thdng EES ngay lap

tiec dé ngan ngra thuwong tich hoac thiét hai.

6.4 Ché do van hanh hé théng EES

6.4.1

Ché d6 van hanh

<clia hé théng EES> Tap hop cac diéu kién ma
tai d6 hé théng EES thyc hién it nhat mét ¢ng
dung.

CHU THICH 1: Cac diéu kién nay lién quan dén qué
trinh chuyén ddi gitra cac trang thai van hanh, cai dat
céc hé thdng con clia hé théng EES, v.v.

[NGUON: [EC 60050-631:2023, 631-04-04]

6.4.2

Giai doan khong hoat déng

Khoang thoi gian ma hé théng EES khéng thyc
hién bat ky nhiém vu ndo lién quan dén trao doi
dién nang véi lwéi tai diém dau ndi chinh.

6.4.3

Van hanh cé lap cé chua dich

Hé théng Iwéi cé lap c6 cha dich

H& théng luoi cb 1ap (IEV 617-04-12) dwoc hinh
thanh do hanh ddng c6 ké hoach clia cac chirc
nang bdo vé ty dong, hodc do hanh d@dng cd chu
dich clia nha van hanh ludi dién cé trach nhiém,
hodc ca hai, nhdm tiép tuc cung cép dién cho

mét phan clia hé théng dién (IEV 601-01-01).

CHU THICH 1: C6 su khac biét gira “islanding” va
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complied with by an entity are present to help

operators to carry out related routine operations.

[SOURCE: IEC 60050-631:2023, 631-04-03,
modified — the note to entry has been added.]

6.3.2

Emergency stop

<of an EES system> operating procedure to
terminate the EESS operation with an

immediate action to prevent injury or damage.

6.4 EES system operating mode

6.4.1

Operating mode

<of an EES system> Conditions during which
the EES system is performing at least one
application.

Note 1 to entry: The conditions are related to
operating state transitions, EESS subsystems

settings, etc.
[SOURCE: IEC 80050-631:2023, 631-04-04]

6.4.2

{dle period

Time period where the EES system does not
perform any grid tasks related to power
exchanges at primary POC.

6.4.3

Intentional islanding

Intentional island

Island (IEV 617-04-12) resulting from planned
action(s) of automatic protections, or from
deliberate action by the responsible network
operator, or both, in order to keep supplying
electrical energy to a section of an electric
power system (IEV 601-01-01).

Note 1 to entry: There is a difference between



“island”, trong d6 “islanding” 1a mét thi tyc hodc ché
dd van hanh, con “island” 1a ddi twgng ma thao tac do
ap dung.

INGUON: IEC 60050-617:2017, 617-04-17, c6
stra ddi — thém "van hanh cé 1ap ¢é chl dich"
lam thuat ng wu tién, git lai "hé théng lwdi co
lap ¢d chd dich" 1am thuat ngl chdp nhan va bd
sung CHU THICH ]

6.4.4

Van hanh c¢o6 1ap khoéng cha dich

Hé théng Iwéi ¢é 1ap khéng cha dich

Hé thdng lwéi co lap (IEV 617-04-12) khéng
dwoc di kién bdi nha van hanh Iwéi lién quan.
CHU THICH 1: C6 sy khac biét gitra “islanding” va
“island”, trong d6 “islanding” la mét thd tuc hodc ché
dd van hanh, con “island” 12 do6i twong ma thao tac dé
ap dung.

INGUON: [EC 60050-617:2017, 617-04-18, c6
stra ddi — thém "van hanh cé 1ap khéng cha dich”
lam thuat ngl wu tién, gil lai "hé théng lwéi co
l4p khong chd dich" lam thuat ngl chép nhén va
bd sung CHU THICH.]

6.4.5

Ché d6 van hanh cé lap

Chtrc nang cung cép dién cho lwdi dién cb lap
va diéu phéi voi cac hé thdng phéat dién khac
cling nhw diéu khién dién ap va tin sé cla hé

théng.

7 Céc thuat ngir va dinh nghia vé cac
van dé an toan va mdi trwong cua hé
thong EES

7.1 Cac vain dé méi treong clia hé théng EES
7141
Maéi trwong

<dédi véi hé théng EES> méi triedng tw nhién va
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“islanding” and "island”, the first is a procedure or
operation mode, whereas the second is the object
to that operation.

[SOURCE: IEC 60050-617:2017, 617-04-17,
modified — "intentional islanding" added as
preferred term and ‘intentional island"

maintained as admitted term and note added.]

6.4.4

Unintentional islanding

Unintentional island

Island (IEV 617-04-12) that is not anticipated
by the relevant network operator.

Note 1 to entry: There is a difference between
“islanding" and “island", the first is a procedure or
operation mode, whereas the second is the object

to that operation.
[SOURCE: |IEC 60050-617:2017, 617-04-18,
madified — "unintentional islanding" added as

preferred term and ‘"unintentional island"

maintained as admitted term and note added.]

6.4.5

Islanded operation

Function to provide power to the islanded grid
and to control the coordination with other
power generation systems and the system

voltage and frequency.

7 Terms and definitions for EES
systems environmental and safety

issues

7.1 EES system environmental issues

7.1.1
Environment

<for an EES system> Natural and man-made
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nhan tao noi mot hé théng EES duoc lap dat,
van hanh va twong tac, bao gdm céc tda nha va
cong trinh, khong khi, nwéc, dat, tai nguyén
thién nhién, hé dong thyc vat (bao gém ca con

ngwdi) trong mai treong do.

71.2

Phoi nhiém man tinh

<déi voi hé théng EES> sw phoi nhiém & muc
d6 thap voi mét yéu th mai treéng trong thoi gian
dai, c6 thé lién tuc hodc gian doan.

INGUON: IEC 60050-881:1983, 881-15-02, c6
stra ddi — thuat ng® "chiéu xa man tinh" duoc
thay bang "phoi nhiém man tinh" va dinh nghia

gbc da dwoc cu thé hoa cho hé théng EES.)

71.3
Khia canh méi trwdng
<dbi voi hé théng EES> yéu td co twong tac

hodac ¢é kha nang twong tac véi mai tredng.

[INGUON: IEC 60050-904:2014, 904-01-02, c6
s(ra déi - dinh nghia géc da dwoc diéu chinh cho
pht hop véi hé théng EES va CHU THICH d3 bj
loai bd.]

714

Van dé méi trrong

<di v&i hé thdng EES> tac dong mai trvdng tir
va dén cac hé thdng EES, bao gdm ca tac dong
dén con ngudi trong hodc sau khi bi phoi nhiém

man tinh.

71.5

Khi nha kinh

GHG

Thanh phan khi trong khi quyén, bao gdm ca tw
nhién va nhan tao, cé kha nang nhan va phat xa
blrc xa & cac bwdc séng cu thé trong phé birc

xa héng ngoai phat ra tr b& mat trai dat, khi
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surroundings in which an EES system is
installed, operates and interacts, including
buildings and facilities, air, water, land, natural
resources, flora, fauna (including human

inhabitants) of those surroundings.

7.1.2

Chronic exposure

<for an EES system> Low-level exposure to an
environmental aspect of long duration either

continuous or intermittent.

[SOURCE: IEC 60050-881:1983, 881-15-02,
modified — the term "chronic irradiation" has
been replaced with "chronic exposure" and the
original definition has been particularized for
the EES system.]

7.1.3
Environmental aspect
<for an EES system> Element that interacts or

can interact with the environment.

[SOURCE: IEC 60050-904:2014, S04-01-02,
modified - original definition has been
particularized for the EES system and note to

entry has been deleted.]

71.4

Environmental issue

<for an EES system> Environmental impact to
and from EES systems including the impact to

humans during or after chronic exposure.

7.1.5

Greenhouse gas

GHG

Gaseous constituent of the atmosphere, both
natural and anthropogenic, that absorbs and
emits radiation at specific wavelengths within
the spectrum of infrared radiation emitted by



quyén va may.
CHU THICH 1: Khi nha kinh gay ra hiéu trng nha kinh
trén cac hanh tinh.

[NGUON: I1SO 14050:2020, 3.9.1, c6 sira ddi —
bd sung CHU THICH.]

7.1.6

Giam phat thai khi nha kinh

Lwong phat thai khi nha kinh (1ISO 14050:2020,
3.9.8) dwoc lwgng hoa, tinh bang phan chénh
Iéch gitra mét kich ban co s& (ISO 14050:2020,
3.9.18) va dw an.

CHU THICH 1: Céc kich ban co s& dwoc danh gia
theo tirng trwdng hop cy thé.

[NGUON: ISO 14050:2020, 3.9.17, c6 stra ddi —
bd sung CHU THICH.]

7.2 Antoan cla hé thong EES

7.21

An toan

<ddi véi hé thdng EES> tinh trang clia hé théng
EES khéng cé rdi ro (IEV 903-01-07) & mic

khong thé chép nhan dwoc.

CHU THICH 1: Trong tiéu chudn héa, an toan ctia san
pham, quy trinh va dich vu thréng dwoc xem xét voi
muyc tiéu dat dwgc sy can bang toi wu gitba mot sé
yéu td, bao gdm ca cac yéu té phi k§ thuat nhw dap
ng con ngwdi, nhim loai bd hodc giadm thiéu rii ro
gay hai cho ngwdi va tai san & mic do chp nhan
dugc.

CHU THICH 2: Rui ro khang chap nhan dwoc cén

dwoc xac dinh cho tieng treéng hop.

CHU THICH 3: Néu khéng ¢6 diéu kién nao cé thé
dén dén rli ro khdng chip nhan dwoc, thi hé thng
EES dang & trang thai an toan; nguoc lai, hé théng
EES dang & trang thai khdng an toan.
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the Earth's surface, the atmosphere and

clouds.

Note 1 to entry: GHGs cause the greenhouse effect

on planets.

[SOURCE: 1SO 14050:2020, 3.9.1, modified ~
a note to entry has been added.]

7.1.6

Greenhouse gas emission reduction/GHG
emission reduction

Quantified decrease in greenhouse gas
emissions (ISO 14050:2020, 3.9.8) between a
baseline scenario (1ISO 14050:2020, 3.9.18)
and the project.

Note 1 to entry: Baseline scenarios are evaluated

case by case.

[SOURCE: ISO 14050:2020, 3.9.17, modified

— a note has been added.]

7.2 EES system safety

7.24

Safety

<for an EES system>EES system freedom
from risk (IEV 903-01-07) which is not

tolerable.

Note 1 to entry: In standardization the safety of
products, processes and services is generally
considered with a view to achieve the optimum
balance of a number of factors, including non-
technical factors such as human behaviour, that will
eliminate or reduce avoidable risks of harm to
persons and goods to an acceptable degree.

Note 2 to entry: Risks which are not tolerable should
be defined case by case.

Note 3 to entry: If no conditions that might lead to
risk which is not tolerable can occur, then the EES
system is in safe state, otherwise the EES system

is in unsafe state.
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[NGUON: IEC 60050-631:2023, 631-05-02]

7.2.2

Chét nguy hai

Chét c6 thé anh hwéng dén sirc khde con ngudi
hodc méi treéng mot cach tire thdi hodc chadm
tr&, hodc cé kha nang gay ra rli ro khong thé
chap nhan dwoc déi véi stiee khde, an toan, tai
san hodc méi tredng.

CHU THICH 1: Mdt chét nguy hai cé thé khang ndm
trong cac hé théng phan loai vat liéu nguy hai hién
hanh nhw hé théng hai hoa toan cau (GHS), quy dinh
van chuyén hang nguy hiém (TDG), nhung van c6 thé
duwore coi la nguy hai.

7.2.3

Nguy co nd

<déi v&i hé théng EES> trang thai clia hé thdng
EES c6 tiém nang gay ra hau qua khéng mong
mudn do nd.

CHU THICH 1: Day 1a trang thai trong d6 ton tai nguy
hiém do su hién dién clia cac chat nguy hai c6 thé
phan ¥ng {vi du: phat nd nhanh, phat n cham) trong
mét sw ¢b, gay ra cac tac déng khéng thé chap nhan
duoc (nhw tl vong, thiong tich, thiét hai) di véi con
nguwdi, tai san, khd nang van hanh hodc méi tredng.
CHU THICH 2: Nguy ce nd ciia hé théng EES thwéng
chi giéi han trong hién twong phat nd cham.

7.24

Nguy co chay

<dbi v&i hé théng EES> trang thai clia hé thdng
EES c¢6 tiém nang gay ra hau qua khdng mong
mudn do chay.

CHU THICH 1: Nguy co chay 13 trang thai trong d6
tdn tai nguy hiém do s hién dién cla chét rén, chat
long hodc khi dé chay, hodc hén hop cla ching véi
s6 lwgng/ndng dd c6 thé dan dén sw chay khéng kiém

soat, tiém &n nguy co gay tr vong, thuong tich hodc
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[SOURCE: IEC 60050-631:2023, 631-05-02]

7.2.2

Hazardous substance

Hazardous material substance which can
affect human health or the environment with an
immediate or retarded effect or capable of
posing a risk which is not tolerable to health,

safety, property or to the environment.

Note 1 to entry: A hazardous substance can
concermn other substances than those officially
recognized as such in existing hazardous material
classification systems for example global
harmonized system (GHS), transport of dangerous

goods (TDG).

7.2.3

Explosion hazard

<for an EES system> condition of an EES
system with a potential for an undesirable

consequence from explosion.

Note 1 to entry: It is a condition where danger exists
because hazardous substances that are present
can react {(e.g., detonate, deflagrate) in a mishap
with potential unacceptable effects (e.g., death,
injury, damage) to people, property, operational
capability, or the environment.

Note 2 to entry: EES system explosion hazard is

typically limited to deflagrations only.

7.2.4

Fire hazard

<for an EES system> condition of an EES
system with a potential for an undesirable

consequence from fire.

Note 1 to entry: Fire hazard is a condition where
danger exists because flammable solids, liquids,
gases or their mixture are present in
quantities/concentrations that can result in
uncontrolled combustion with potential for death,



thiét hai déi véi con ngwoi, tai san, khd ndng van
hanh hodc méi trwdng.

[NGUON: 1SO 13943:2023, 3.155, c6 stra ddi —
dinh nghia gbc dwoc didu chinh riéng cho hé
théng EES va CHU THICH dwoc mé rong dé

tang tinh rd rang.]

7.2.5

Nguy co co khi

<dbi v&i hé thdng EES> trang thai cda hé théng
EES ¢6 tiém nang gay ra hau qud khéng mong

mudn do Iyc vat ly.

CHU THICH 1: Nguy co co khi 1a trang thai trong dé
cac yéu td vat Iy co thé gay ra thuong tich do dac tinh
co clia san pham hodc c4c bd phan clia san pham.

726

Nguy co nhiét

<déi véi hé théng EES> trang thai clia hé thdng
EES ¢6 tiém nang gay ra hau qua khéng mong

muén do tac ddng nhiét.

CHU THICH 1: Nguy co nhiét 1a trang thai ton tai rii
ro khéng thé chép nhan dwoc gay thuong tich hodc
anh hudng stre khde do tiép xuc voi nhiét tir cac bd
phan, vét liéu hodc bé mat bi nung néng, va do hién
twong ngan mach ndi bd, van hanh & dong dién vuet
murc cho phép hodc ty sinh nhiét.

7.2.7

Dia diém c6 ngwoi str dung

Vi tri ndm trong mét tda nha hodc cang trinh ¢6
mai che va co sy hién dién clia con ngudi sinh
séng hodc lam viéc tai 6.

CHU THICH 1: Vi tri khéng dwoc coi la dia diém cé
ngudi st dung dwoc goi la “dia diém khéng c6 ngudi
st dung".

7.2.8

Nghién ctru nguy co’ va kha nang van hanh
Nghién ciru HAZOP

Ky thuat co cAu tric va hé théng nhim kiém tra

TCVN 14499-1:2025

injury, or damage to people, property, operational
capability, or the environment.

[SOURCE: ISO 13943:2023, 3.155, madified ~
original definition has been particularized for
the EES system and note to entry has been
extended for better clarity.]

7.2.5

Mechanical hazard

<for an EES system> Condition of an EES
system with a potential for an undesirable
consequence from physical force.

Note 1 to entry: Mechanical hazard is a condition where
physical factors can give rise to injury due to the
mechanical properties of products or praduct parts.

7.2.6

Thermal hazard

<for an EES system> Condition of an EES
system with a potential for an undesirable

consequence from thermal effect.

Note 1 to entry: Thermal hazard is a condition
where is presents risk which is not tolerable of
personal injury or illness because of heat as from
heated parts, substances, or surfaces and due to
internal short, operation at excessive current and
self-heating.

7.2.7

Occupied site

Location that is within a building or structure
with overhead cover, which is accompanied by

people who live or work there.

Note 1 to entry: A location that is not an
occupied site is called "unoccupied site".

7.2.8

Hazard and operability studies

HAZOP studies

Structured and systematic technique for
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mét hé théng dwoc xac dinh treedc véi muc tiéu
xac dinh cac nguy co tiém tang trong hé thdng
va cac van dé tiém an lién quan dén kha nang
van hanh, dac biét 1a xac dinh nguyén nhan cla
cac ri loan van hanh va céc sai léch trong sén
xuét c6 thé dan dén san phdm khong phu hop.

CHU THICH 1: Cac nguy co dugc xem xét cé thé bao
gdm ¢a nhiing nguy co chi lién quan dén khu vuc lan
can clia hé théng va nhi¥ng nguy co ¢6 pham vi anh
hwéng rdng hon, vi du nhw mét sé nguy co méi

trwong.

7.29

Bién an toan

<déi véi hé théng EES> phan bién trong pham
vi van hanh clia cc thanh phan va hé théng con
clia hé théng EES, dwoc xac dinh dya trén (ing
dung hé théng, didu kién mai trwdng va yéu cau

van hanh an toan.

7.210

Pham vi van hanh an toan

<dbi voi hé théng EES> pham vi van hanh cla
cac thanh phan va hé théng con cla hé théng
EES, khéng bao gdm phéan bién an toan.

7.2.11

Bén lién quan quan trong

<dbi v&i hé thdng EES> bén lién quan (IEV 741-
01-30) ¢4 lién quan dén phan quan trong clia an
toan hé théng EES bi anh huwdng bdi mot sw
thay déi.

7.212

Thay di khéng theo ké& hoach

<dbi voi hé théng EES> s thay ddi khdng dwoc
du kién thue hién hoac khdng duoc 1én ké hoach
trwde khi hé thdng EES bat dau van hanh.
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examining a defined system with the objective
of identifying potential hazards in the system
and identifying potential operabiiity problems
with the system and, in particular, identifying
causes of operational disturbances and
production deviations likely to lead to non-

conforming products.

Note 1 to entry: The hazards involved can include
both those essentially relevant only to the
immediate area of the system and those with a
much wider sphere of influence, for example some
environmental hazards.

7.2.9

Safety margin

<for an EES system> Margin defined within the
EES system components and subsystems
operating range  considering  system
application, environmental conditions and safe

operation of an EES system.

7.2.10

Safe-operating range

<for an EES system> Range excluding safety
margin from the EES system components and

subsystems operating range.

7.2.11

Critical stakeholder

<for an EES system> Stakeholder (IEV 741-
01-30) concerned with the critical part of an
EES system safety affected by a modification.

7.212

Unplanned modification

<for an EES system> Mcdification that has not
been intended to be carried out or planned
prior to the start of operation of the EES

system.
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Phu luc A - Annex A

(tham khao — normative)

Chi muc — Index

A.1 Chi muc cac thuat ngi¥/Terms index

Thuét ngi¥

Dung luong Iuu ik ndng leong tiép can duoc 4.1.10
Hé thdng tich trir 5.2.2

Active power flow control 3.3.2

Thoi gian nhan céng suat tac dyng 4.3.15

Thoi gian nhan cong suét tc dung véi cong suét
bién thién 4.3.16

Thei gian cap cong suét tac dung 4.3.12

Thai gian cap céng suét tac dung véi cong suét
bién thién 4.3.13

Dung lweng lwu trlk nang lwong thye té 6.2.2
Théi gian dwoc phép sac 3.1.7

Thoi gian dwee phép xa 3.1.8

Dic tinh céng suét biéu kién 4.3.2

Diém d4u ndi phu tro 4.4.1

Tiéu thu cong suét phy tro 4.4.2

Hé théng phu tro 5.3.1

Trang thai khéng cap nang luong cla hé thdng
phuy trg 6.1.2

Tinh s8n sang 4.1.14

Nang lwgng kha dung trong qua trinh sac 6.2.4

Nang luvgng kha dung trong gua trinh xa 6.2.3
Ngudn cép dién dw phong 3.5.3

Hé théng pin Iwu trlk nang lwong 3.2.1

Hé théng lwu tri bang pin 5.2.4

B4t dau tudi tho van hanh 4.5.3

Kha nang khé&i dong den 3.5.4

Hé thdng Iwu trir nang lwong bang tu dién 3.2.2

Trang thai sac 6.1.3
Chu ky sac-xa 4.2.2
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Term
A
accessible energy storage capacity 4.1.10
accumulation subsystem 5.2.2
active power flow control 3.3.2
active power input duration 4.3.15

active power input duration at variable power
4.3.16

active power output duration 4.3.12

active power output duration at variable power
4.3.13

actual energy storage capacity 8.2.2
allowed charging time 3.1.7

allowed discharging time 3.1.8
apparent power characteristic 4.3.2
auxiliary POC 4.4.1

auxiliary power consumption 4.4.2
auxiliary subsystem 5.3.1

auxiliary subsystem de-energized state 6.1.2

availability 4.1.14

available energy during charge 6.2.4
available energy during discharge 6.2.3
B

back-up power supply 3.5.3

battery energy storage system 3.2.1
battery storage subsystem 5.2.4
beginning of service life 4.5.3

black start capability 3.5.4

c

capacitor energy storage system 3.2.2
charging state 6.1.3
charging-discharging cycle 4.2.2



Phoi nhiém man tinh 7.1.2

EESS thwong mai 3.2.8

Giao dién truyén thong 4.1.5

Hé théng truyén théng 5.4.2

Thiét bi dau cubi két ndi 4.1.4

Dai hoat dang lién tuc ctia thanh phan 4.3.34
Piéu kién van hanh lién tuc 4.1.1

Hé thdng diéu khién 5.4.1

Bén lién quan quan trong 7.2.11

Thei gian tré 4.7.2

Trang thai khéng c&p nang lvong 6.1.5
Trang thai x4 6.1.6

Chuky lam viéc 4.2.1

Hiéu suat chu ky sac-xa theo chu ky lam viéc
4.6.3

Hé thdng EES kiét 4.1.7

Hé thdng EES day 4.1.6

Nha tich hop cla hé théng EES 5.1.7

Hé théng con clia hé théng EESS 5.1.1
Khéi ctia hé théng EES 5.1.2

Dung lwgng Iwu trl nang lwong hiéu qua 4.1.9
Bang hiéu suat4.6.4

Lwu trir dién ndng 3.1.1

Hé thong Iwu trlk dién ndng 3.1.2

Tai khén cép 3.5.5

Dirng khan cép 6.3.2

H& tro khan cap 3.5.6

Két thic tudi tho van hanh 4.5.4

Céc gia trj tai cudi tudi tho van hanh 4.5.5
Trang thai nhan nang lvong 6.1.4

Hiéu suét nang lvgng 4.6.1

(’ng dung tiéu t&n nang lvong lon 3.3.1

Nang Iong dau ra tai mét trang thai nang leong
xac dinh 4.3.21

Dung lwgng Iwu trir nang lveng 4.1.8

Dung lwgng lwu trl néng lwgng dy phéng 4.3.32

X&c dinh dung lwgng leeu trl? ning lwgng 4.3.31
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chronic exposure 7.1.2

commercial EESS 3.2.8
communication interface 4.1.5
communication subsystem 5.4.2
connection terminal 4.1.4

continuous operating component range 4.3.34
continuous operating conditions 4.1.1
control subsystem 5.4.1

critical stakeholder 7.2.11

D

dead time 4.7.2

de-energized state 6.1.5

discharging state 6.1.6

duty cycle 4.2.1

duty cycle roundtrip efficiency 4.6.3

E

EES system empty 4.1.7

EES system full 4.1.6

EESS integrator 5.1.7

EESS subsystem 5.1.1

EESS unit5.1.2

effective energy storage capacity 4.1.9
efficiency chart 4.6.4

electrical energy storage 3.1.1
electrical energy storage system 3.1.2
emergency load 3.5.5

emergency stop 6.3.2

emergency support 3.5.6

end of service life 4.5.4

end of service life values 4.5.5
energy absorption state 6.1.4

energy efficiency 4.6.1

energy intensive application 3.3.1
energy output at a given SOE 4.3.21

energy storage capacity 4.1.8
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BESS
CESS

EA,CHA

EA,DIS

EA,SDE

EASLE

EC
ECACT

EC,IN
EC,IN,R
EC,0UT
EC,OUT,R
ECR

EES

EES system,
EESS

EESS SOC
EESS SOE
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Abbreviated term

battery energy storage system
capacitor energy storage system

available energy during charge
available energy during discharge
used energy storage capacity
unused energy storage capacity

energy storage capacity
actual energy storage capacity

input energy storage capacity

rated input energy storage
capacity

output energy storage capacity

rated output energy storage
capacity

rated energy storage capacity

electrical energy storage
electrical energy storage system

state of charge
state of energy

Thuat ngir viét tat

Hé théng pin lwu trd nang lwgng

H& théng luu tri nang lwong
bang tu dién

Néng luvgng khéa dung trong qua
trinh sac

Nang lwgng kha dung trong qua
trinh xa

Dung lvgng lwu trr nang lwong
da str dung

Dung lwong lwu trlk ndng leeng
chua str dung

Dung lwong lwu trl nang lwong

Dung lwong Iwu trir nang Iwvong
thue té

Dung lwgng Iwu trlr nang lvong
dau vao

Dung lvgng lwu trr nang lwong
dau vao danh dinh

Dung lvong Ivu trlr néng lvong
daura

Dung lvgng lvu trik ndng lvong
dau ra danh dinh

Dung luvgng lwu trr néng lvong
danh dinh

Lwu trir dién nang
Hé théng Iwu trir dién nang

Trang thai sac

Trang thai nang lwong

Chi
muc/
Index

3.2.1
322

6.2.4

6.2.3

6.2.5

6.2.6
4.1.8
6.2.2

4.3.19

4.3.20

4.3.22



EESS SOH
EIN

EQUT

ESOI
FAT

FESS

GHG

GHG emission
reduction

nRT

permitted DOC
permitted DOD
PIN

PIN,R

POC
POUT
POUT,R

RR
SAT

TIN
TIN,P(t)
TIN,R

TOUT
TOUT,P(t)

TOUT,R

TSL

state of health

input energy at a given SOE
energy output at a given SOE

energy stored on investment

factory acceptance test
flywheel energy storage system

greenhouse gas

greenhouse gas emission
reduction

roundtrip efficiency
permitted depth of charge
permitted depth of discharge
input active power

rated input active power

point of connection
output active power
rated output active power

ramp rate

site acceptance test
active power input duration

active power input duration at
variable power

rated active power input duration

active power output duration

active power input duration at
variable power

rated active power output duration

expected service life
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Trang thai strc khde

Nang lwong dau vao tai mét trang
thai nang legng xac dinh

Nang lvong dau ra tai mét trang
thai ndng lweng xac dinh

Ty suét sinh 161 nang Ivong

Ther nghiém nghiém thu tai nha
may

H& thdng lwu trik nang legng
bang banh da

Khi nha kinh
Gidm phat thai khi nha kinh

Hiéu suét chu ky sac-xa

B sac sau cho phép

Bd xa sau cho phép

Cong suat tac dung dau vao

Céng suét tac dung dau vao danh
dinh

Diém dau ndi
Céng suét tac dung dau ra

Céng suét tc dung dau ra danh
dinh

Téc do thay doi

Thir nghiém nghiém thu tai hién
triedng

Thoi gian nhan cong suét tac
dung

Thoi gian nhan cong suat tac
dung v&i cong suat bién thién

Théi gian nhan cdng suét tac
dung danh dinh

Thei gian cép cong suét tac dung
Théi gian cé!p cong suét tac dung
v@i cdng suat bién thién

Théi gian cap céng suét tac dung
danh dinh

Tudi tho van hanh ky vong

6.2.9

43.18

4.3.21
4.1.11

5.1.5

3.2.3
7.1.5
716

46.2
4.3.10
4.3.11

434

4.3.6

413
4.3.3

435
4.7.3

5.1.6

4.3.15

4.3.16

4.3.17
4.3.12

4313

4314

456
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