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TCVN 12240:2018

Lo néi dbu
TCVN 12240:2018 hoan toan twong dwong véi IEC 62281:2016;

TCVN 12240:2018 do Ban k§ thuét tiéu chudn quéc gia TCVN/TC/E1
Méy dign va khf cu dién bién soan, Téng cyc Tiéu chuén Do lung Chét
lugng d& nghi, B4 Khoa hoc va Céng nghé cong bé.
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An toan cua pin va acquy lithlum so cép va thi cip trong qua
trinh van chuyén

Safety of primary and secondary lithium cells and batteries during transport

1 Pham vi 4p dung

Tiéu chudin nay quy dinh céc phurong phap thiv nghiém va cac yéu cau déi vai pin va acquy lithium so
cp va thir cAp (c6 thé sac) d& dam bdo sy an toan trong qué trinh van chuyén ma khdng xét dén tai
ché va thai bd. Cac yéu cAu quy dinh trong tiéu chudn nay khdng &p dung cho cac trwang hep khi cac
quy dinh d%c biét trong cac quy dinh ky thuét lién quan, liét ké trong 7.3, dua ra cc ngoai 18.

CHU THICH: Céc tiéu chudin khac c6 thé ép dung cho hé théng acquy lithium ion diing cho truyén déng kéo duoc
sir dung cho céc xe dign.

2 Tailidu vign din

Khong c6 tai liu vién din trong tiéu chudn nay.

3 Thuitngir va djnh nghia
Tigu chudin nay ap dyng céc thuét ngir va dinh nghiia duéi day.

34

Ham lwgng lithium tdng (aggregate lithium content)

Tdng ham lwgng lithium chira trong c4c pin tao nén acquy.

3.2

Acquy (battery)

M@t hodic nhiéu pin dugc néi dién véi nhau va Hp trong mdt v, ¢ cac du néi, ghi nhan va co chu bao
v&, v.v. cn thiét cho si¥ dung.

CHU THICH 1: Binh nghla nay khac véi dinh nghla duge si¥ dung trong Hurong dén clia UN vé thir nghigm va
céc tigu chi [12). Tuy nhién, tidu chun nay dugc chudn bj cAn than sao cho bé tri thir nghiem dbi vai mbi thir
nghigm dugc hai hda véi Hueng din clia UN.
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CHU THICH 2: Pin duor st dung trong thiét bj ma & do thiét bi cung cAp cac chirc nang nhw mét vd, Géu néi, ghi
nhan va co cAu bio v, v.v. cin thiét cho sir dung trong thiét bi thl dworc coi 14 acquy theo nghia clia tiéu chudn
nay.

NGUON: IEC 60050-482:2004 [1], 482-01-04, c6 sira ddi — bd sung cum tir “duoc ndi dign”.

33
Cum acquy (battery assembly)
Cum gdm hai hoc nhidu acquy.

34

Pin ciic 40/Pin déng xu (button (cell or battery)/coin (cell or battery))

Pin hogic acquy khéi (wong nhé hinh tron trong d6 chidqu cao tdng nhd hon dudng kinh, vi du c6 dang
clic 4o hodc ddng xu.

[NGUON: IEC 60050-482:2004, 482-02-40, c6 stra ddi — “pin hogic acquy khéi lwgng nhd hinh trdn”
thay cho "pin c6 dang hinh try"]

3.5

Pin (cell)

Khéi chirc néing co' ban bao gdm cac dién cyc, chét dién phan, vat chra, cac diu ndi va thudng c6
tAm ngan ma ngudn dién nang 6 duroc bing cach chuyén ddi tryc tiép tir hoa nang.

[NGUON: IEC 60050-482:2004, 482-01-01]

3.8

Pin thanh phin (component cell)

Pin dwoc chiva trong acquy.

37

Chu ky (ctia pin hogc acquy thir cdp (nap lai dwoc)) (cycle (of secondary (rechargable) cefl of battery))

Céc hoat dong duoc thye hign dbi véi pin hodc acquy thir cAp (nap lai duworc) va duge I3p lai ddu din
theo cling mét trinh tye.

CHU THICH: Céc hoat ddng nay cb thé gdm trinh tw phéng theo sau 14 nap hodic nap sau d6 phong trong céc
didu kign quy dinh. Trinh ty nay co thé cé céc gial doan nghl,

[NGUON: IEC 60050-482:2004, 482-02-40, c6 sira ddi—bé sung cyum tir "thir c4p (nap lai dwoc)"

338

Pin hoic acquy hinh try (cylindrical cell or battery)

Pin hoéic acquy hinh trdn trong dé chidu cao téng thé béing hodc Ion hon dudng kinh.

[NGUON: IEC 60050-482:2004, 482-02-39, 6 sira dbi ~ st dung cym tir *pin hodic acquy hinh tron* .
thay cho cum tir “pin c6 dang hinh try"]
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3.9
Do sau phéng dién (depth of discharge)
DOD
Phan tram dung lwong danh dinh durgc phéng khéi acquy.
3.10
Chu ky dAu tién (first cycle)
Chu ky ban dAu clia pin hodc acquy thi cAp (nap lai dwoc) sau khi hoan thanh tt ca cac qua trinh ché
tao, i&p rap va kiém tra chét lugng.
3N
Nap diy (fully charged)
Trang théi nap ctia pin hoéc acquy thir cAp (nap lai durge) (g véi 0 % dd sau phéng dién.
312
Phéng hét (fully discharged)
Trang théi pin hodic acquy (rng v&i 100 % 9 sau phéng dién.
313
Acquy khéi lwgng I6n (large battery)
Acquy c6 tng khéi lwgng 1én hon 12 kg.

3.14
Pin khél lwgng In (large cell)
Pin c6 tdng khéi lurgng Ion hon 500 g.

3.15
Pin lithium (so cdp hoic thi cip (nap lai dwerc)) (lithium cell (primary or secondary (rechargeable)))
Pin chira chét dién phan khong ngam nuwéc va dién cire &m 1 lithium hogic chiva lithium.

CHU THICH: Tily thugc vao dic trung thiét ké dugc chon, pin lithium c6 thé & so cAp hosc thir chp (nap lal
duoc).

[NGUON: IEC 60050-482;2004, 482-01-06, 6 sira di — bd sung cym tir “so' cép hodic thir cAp (nap lai
dugc)’]

3.16

Thanh phin lithium (lithium content)

Khéi Iwong lithium trong dién cuc &m clia pin hogic acquy Kim loai lithium haic hop chét lithium & trang
thai chua phéng dién hodc trang théi nap dly.

317

Pin hogc acquy lithium ion (fithium ion cell or battery)
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Pin hodc acquy khéng ngém nwéc, nap lai dugc trong dé cac dign cyc dwong va am la cac hop chét
dan xen nhau, khng c6 kim loai fithium trong ca hai dién cyc.

CHU THICH 1: Lithium dan xen t3n tai & dang ion hodc dang gia ion voi v4t ligu dign cyrc & dang ludi.

CHU THICH 2: Pin hoc acquy polyme lithium sir dyng ion fithium nhi mo ta & @2y duoc coi I pin hoic acquy
lithium ion,

3.18

Néng lgng danh nghta (nominal energy)

Gid trj nang Irong clia pin hodc acquy dugrc xéc dinh trong cic didu kién quy dinh va dugc nha ché
tao céng bd.

CHU THICH 1: Ning rgng danh ngha dugre tinh bing cach nhan dién &p danh nghia véi dung legng danh dinh.

CHU THICH 2: Thu#t ng(r *néing lrgng danh dinh® c6 thé thich hop hon.

3.19

Bign ap danh nghia (nominal voltage)

Gié trj xép i thich hop clia dién &p st dung @ &n dinh hodic nhan biét pin, acquy hodic hé théng dién
hoéa,

[NGUON: IEC 60050-482:2004, 482-03-31]

3.20

Dign &p mach hé (open-circuit voltage)

Pién ap ngang qua céc GAu néi cla pin hodc acquy khi khéng cé dong dién bén ngoai chay qua.
[NGUON: |EC 60050-482:2004, 482-03-32, ¢6 siva d8i ~ "khi khéng c6 déng dién bén ngoai chay qua”
thay cho “khi dong dién phéng biing khong’]

321

Pin hogic acquy so cdp (primary (cell or battery))

Pin hojc acquy khdng duoc thiét ké dé nap lai.

[NGUON: IEC 60050-482:2004, 482-01-02, c6 siva d8i — bd sung tir *hoéic acquy”)

3.22

Pin hogc acquy hinh léng try (prismatic cell or battery)

Pin hodc acquy c6 cic mit bén va céc day hinh chi¥ nhat.

[NGUON: IEC 60050-482:2004, 482-02-38, 6 sia di — bs *cé dang hinh léng try"]

3.23

Co ciu bao vé (protective devices)

Cor cAu nhur chu chay, diét hoéic co cAu han ché dong bing dién hodc dién tir dugc thiét ké a& ngét
dong dién, dam béo dong dign chi chay theo mdt hwéng hodic giél han dong dién trong mach dién.
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3.24
Dung lweng danh djnh (rated capacity) 5
Gi4 tri dung Iwgng clia pin hodic acquy duoc xac dinh trong cc didu kign quy dinh va dugc nha ché
tao cong bd.

CHU THICH: C4c tidu chu&n sau cung cAp huong din va phuong phap luan 48 xéc dinh dung lwgng danh dinh:
IEC 61960-3 [5), IEC 62133 [6], IEC 62660-1 [7].

[NGUON: IEC 60050-482:2004, 482-03-15, c6 sira d8i — bd sung “pin hogic acquy”, b sung chu thich}

3.25

Pin hodc acquy thir cAp (nap lai dwec) (secondary (rechargeable) cell or battery)

Pin hogic acquy dugc thiét ké a8 nap tai duoc. '

[NGUON: IEC 60050-482:2004, 482-01-03, ¢4 sia @8 — bé sung “nap lai dugc” va *holic acquy’]

3.26
Acquy khéi Iwgng nhé (small battery)
Acquy cé téng khél Iwgng khéng qua 12 kg.

327
Pin khéi lwgng nho (small cell)
Pin c6 tdng khéi lrgng khéng qua 500 g.

3.28
Kiéu (d6i véi céc pin hodc acquy) (type (for cells or batteries))
Hé théng dién héa cy thé va thiét ké vét Iy cla pin hoiic acquy.

3.29
Chwa phéng dign (undischarged)
Trang théi nap ciia pin hosic acquy so c4p ting véi 0 % A0 sau phong dién.

4 Yéu ciu vé an toan

41 Lwuychung

Pin va acquy lithium dugc phan logi theo thanh phin héa hoc clia ching (dién cue, chét dién phan) va
két chu bén trong (dang éng, dang xoén éc). Chiing c6 s&n & nhiu hinh dang. CAn xét tt ca céc khia
canh an toan lién quan ngay & giai doan thiét ké acquy, thira nhan thyrc t€ 14 ching c6 thé khéc déng
k&, tlzy thudc vao hé théng lithium cy thé, cdng suét ra va chu hinh acquy.

Céc khai niém thiét ké duréi day v& an toan &p dung chung cho céc pin va acquy lithium:

a) D& ngan ngira, bling thiét k&, dd tang nhiét bt thudng cao hon gié tri t¢i han do nha ché tao quy
dinh. .
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b) D& kiém soat, béng thiét k&, nhiét d9 téing trong pin va acquy, vi dy biing céch han ché dong dién
chay qua hoic bang cach quan Iy nhiét thich hop.

©) B thiét ké cac pin va acquy lithium nham gidm nhe &p sust qua mirc bén trong hoic loai b nirt vé
nghiém trong trong céc didu kign van chuyén.

d) D& thiét ké cac pin va acquy lithium sao cho ngiin ngira ngén mach trong cac didu kién van chuyén
binh thirdng va trong sir dyng d kién.

) B4 trang bj cho acquy lithium chira c4c pin hoic day pin dwgc néi song song véi phuong tign higu
qua, khi cAn thiét, d& ngain ngira dong dién nguert nguy hiém (vi du diét, cu chay, v.v.).
4.2 Ké hoach chit lvgng

Nha ché tao phai thyrc hién ké hoach chét lwgng dudi dang van ban (tirc 13 bdo céo chét lrgng, hd so
xemm xét, cAu triic quan If) xéc dinh céc quy trinh dé xem xét vat liéu, linh kién, pin va acquy trong qua
trinh ché tao, cin &p dyng cho toan bj qua trinh tao ra kiéu acquy cu th. Nha ché tao cén hidu nang
Iy qué trinh ctia ho va cin tién hanh cac kidm soét qua trinh can thiét vi chng lién quan dén an toan
va @ tin cay cla san phém.

4.3 Bao g6i

Pin v& acquy lithium phai durgc bao géi sao cho ngén ngira dugc ngén mach bén ngoai trong céc didu
kién van chuyén binh thuong.

CHU THICH: Céc yéu cAu bd sung déi véi bao goi hang hda nguy hidm duge cho trong UN Model Regulation:2015
[13], 6.1. Xem thém céc quy djnh trong 7.3.

5 Thir nghigm dién hinh, Iy miu va thir nghiém lai

5.4 Thir nghiém dién hinh
Pin hoéc acquy lithium kim logi va lithium ion khac v&i kidu dugc thir nghiém béi

a) d6i véi pin va acquy, s thay adi qua 0,1 g hodic 20 % khdéi lwgng, chon gié trj Ién hon, cla dién cwc
hoéc chét dién phan, hoiic

b) di vi céc pin va acquy nap lai dugrc, sy thay d6i nang lrgng danh nghia (tinh bing Wh) qua 20 %
hodc téing dién ap danh nghia qua 20 %, hodc

c) thay ddi din dén khong dat bAt ky thir nghiém nao,

phi duorc coi Ia kidu khac v phdi chiu céc thi nghiém theo yéu cu.

CHU THICH: Kidu thay d8i c6 thé dugc col 14 khac véi kidu dugc thir nghigm, sao cho c6 thé d&n dén hang trong
bét ky két qua thir nghiém no, cé thé gdm nhurng khong gidi han &

1) thay a6l vat ligu clia andt, catét, tim ngan hozic chét dién phan,

10
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2) thay a8i cor chu bdo vé, ké cé phain cimg va phan mém,
3) thay ddi thiét ké an toan trong céc pin hoic acquy, nhw van théng gi6,
4) thay ddi sb lwgng pin thanh phén, va
5) thay d8i phuong thirc d4u ndi clia cac pin thanh phin, va

6) i véi cac acquy duoc thir nghiém theo T-4 véi gia téc dinh nhd hon 150 gn, thay ddi khéi lugng cb thé cb tac
@dng bt lgi aén két qua clia thir nghiém T-4 va din dén khng dat.

5.2 Bao vé qua nap

Acquy thir cép khdng co bdo vé qua nap cho acquy duwoc thiét ké chi d& siv dung trong cym acquy
hodic trong thiét bj ma c6 s3n bao v& nay thi khang phai chiu cac yéu ciu dbi véi thir nghiém T-7.

6.3 Cym acquy

5.31 Quy djnh chung

Nhin chung, céc cum acquy ké ca cac ddy acquy, médun acquy va cac khéi khac co thé duoc 1p rép
tir céc acquy, déu duoc thir nghiém nhw acquy.

6.3.2 Cym acquy khéi lvgng nho

Khi thir nghiém cum acquy trong d6 thanh phn lithium tng clia tht ca c4c anét, khi duoc nap dly, khéng qua
500 g, hoiic trong trwdmg hop acquy lithium ion, ¢4 néng Iueng danh nghia khong qua 6 200 Wh, dugc lip
rap tir cdc acquy da dat tt ca céc thir nghiém 4p dung durgr, thi chi mdt cum acquy & trang thai nap
dAy phai thir nghiém T-3, T-4 va T-5 va, thém thir nghiém T-7 trong trwdmg hop cum acquy thir cp.

CHU THICH: Thut ngr "nap @y’ duoc sir dung trong [12] mic d thuat ngl ndy chi 4p dung cho c4c cum
acquy thee cép. DAi v6i cac cym acquy so cép, thugt nglr “chira phong dién” c6 thé thich hap hom.

5.3.3 Cum acquy khéi lwgng Ion

Cum acquy khéi lgng 16n ¢ thanh phin lithium tdng 16n hon 500 g, hodic trong trudng hop acquy
lithium ion ¢ n&ng lweng danh nghfa Ién hon 6 200 Wh, khéng cin thir nghiém néu né Ia kidu da
dugrc kiém tra xac nhan viéc ngdn ngira:

— Quénap, va

- Ngén mach, va

— Phéng dién qua mrc gitra céc acquy.
5.4 Laymiu

MBi kidu khdc nhau phéi dwoc thir nghiém bing cAch 1y miu ngBu nhién. Sé lwvong mau dd thir
nghiém pin va acquy so cp dwoc cho trong Bang 1. S8 lvgng mAu dé thir nghiém cac pin va acquy
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thiz c4p duroc cho trong Béng 2. S6 irong mau dé thir nghiém bao géi cac pin va acquy so cAp va thir
cép cho trong Béng 3.

Bang 1 - S lwgng pin va acquy so cip dé thir nghiém dién hinh

Thir nghigm Trang théi phong dign in hoiic acquy mét pin Acquy nhigu pin
T-18énT-5 Chua phéng dién 10 4
Phong hét 10 4
T6 Chua phéng dién 5 5 pin thanh phan
Phong hét 5 5 pin thanh phdn
T8 Phéng hét 10 10 pin thanh phdn
Téng cho tht ca 40 8 acquy va 20 pin thanh
céc thir nghigm phin

* Céc acquy mét pin chira mot pin thanh phén a4 duqc thir nghiém th khong yéu cAu phai thir nghiém lai trie khi
su thay dbico thé fam cho acquy khdng dat thir nghiém bt ky.

Bing 2 - Sb lwgng pin va acquy thir cAp dung cho thir nghiém didn hinh

Thirnghigm | Chu ky vatrang thaiphéng | Pin | Acquy métpin® Acquy nhiéu pin
dign Nho Nhd Lom
T-16énT-5 & chu ky dAu tién, nap ddy 10 10 4 2
Sau 26 chu ki, nap dly NAb | NA® | NIA® NiA® 2
Sau 50 chu ky, nap ddy NAb | NP | NAP 4 NIA®
T6 & chu ky dau tien, 0 sau 5 5 5 Spinthanh | 5 pin thanh
héng 50 % phén phén
T7 & chu ky dAu tién, nap dy NAb | 4c 20 4 2¢
Sau 26 chu ky, nap dhy NAE | NA® 2¢ NIA® 2¢
Sau 50 chu ky, nap diy NAb | 4c NA® 4¢ N/A®
T8 & chu ky dAu tién, phong hét 10 10 10 10 pin thanh | 10 pin thanh
phén¢ phén ¢
Sau 50 chu ky, phong hét 10 10 10 10 pin thanh | 10 pin thanh
phdn ¢ hén ¢
Téng cho titca 35 43 39 16acquy | 8acquyva
céc thir nghigm va25pin | 25 pin thanh
thanh phdn phin

* Acquy mdt pin cé chira mét pin thanh phan d4 thir nghigm thi khong yéu cAu thir nghiém lai trie khi sy thay ddi
1am cho acquy khdng dat thir nghiém bét ky, ngoai trir 88i véi thir nghigm T-7 thi chi thir cac acquy.

b N/A: khéng 4p dung.
¢ Xem5.2.

¢ hoay

pin durgc coi fa durgc bio vé chéng qua phong dién cla céc pin thanh phan, Néu khong ching
ciing phai

Bang 3 - S bao géi voi cac pin va acquy thir nghi¢m so cép hoic thiz cip

S6 lirgng mau @i voi thir nghiem P-1 1 g6i nhu cung cp cho van chuyén
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5.5 Thir nghigm fai

Trong trrdmg hep pin hoéic acquy lithium so c4p hodic thir cAp khdng d4p tng cc yéu chu thir nghiém,
trwée khi thir nghiém lai kidu pin hojic acquy ndy thi phai thyc hién céc budc a8 khic phyc cic khuyét
14t gay ra héng.

6 Phwong phap thir nghigm va cac yéu cu
6.1 Quy dinh chung

6.1 Lwuy canh bao

CANH BAO: Céc thir nghigm nay sir dung céc quy trinh ma c6 thé gay thirong tich néu khong
thire hién du céc bign phap phong ngira.

Céc thir nghiém ndy chi dwgc thirc hign bai cac ki thudt vién cé kinh nghigm va trinh d§ thich
hep sir dyng céc bi¢n phap bao vé thich hep.

6.1.2 Nhiét d mdi trwng
Néu khéng c6 quy dinh khac, céc thir nghiém phai dwoc tién hanh & nhigt 86 méi trrdng 20°C £ 5°C.
6.1.3 Dung sai phép do cic tham sé

B chinh xéc téng clia céc gia trj duoc do hodic dugc kidm soat so véi cac tham sb thie hodic tham sé
quy djnh phdi ndm trong cAc dung sai dudi day:

1% @i voi dién dp;
b)x1% abi véi dong dién;
©)$2°C i v&i nhiét d¢;

) £01%  dbivéi thoi gian;
e)t1% abi véi kich thuéc;
Nt1% d6i vér dung leong.

Céc dung sai nay gbm @9 chinh xéc két hop clia céc thiét bj do, k§ thuét do dugc str dung, va tt ca
céc ngudn sai s6 trong quy trinh thir nghiém.

6.1.4 Phéng dién tredc va phong-nap trwée

Trong trwémg hep, trwée khi thir nghiém c6 yéu cAu phéng dién céc pin hoic acquy so' cép thi ching
phéi dwge phong dién dén do sau phong dién twong ng qua mot tai thudn tré ¢& dat duoc dung
lugng danh dinh, hozic & dong dién khéng dbi do nha ché tao quy dinh.
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Trong trwdmg hop, triréc khi thir nghiém c6 yéu cAu thyc hign phong-nap ciia cac pin hodc acquy thir
nghiém thir cép (nap lai dwoc) thi ching phéi duoc phéng-nap st dung céc tinh trang nap va phéng
dién theo quy dinh clia nha ché tao di véi tinh néng va an toan téi wu.

6.2 Danh gia céc tiéu chi thiv nghiém

6.2.1 Dich chuyén

Dich chuyén dugc xem 14 xdy ra trong thir nghiém néu mét hodc nhidu pin hodc acquy thir nghiém
dugc Iy ra khéi bao géi, khdng duy tri huéng ban dau ciia chiing hodc bi dnh hiréing theo cach khong
thé loai trir dwoc sy xuét hién clia ngén mach hodic bj ép tir bén ngoai.

6.2.2 Bién dang

Bién dang duwoc coi [a xdy ra néu kich thudc vt Iy thay déi qua 10 %.

6.2.3 Ngin mach

Ngén mach dugrc coi la xuét hién trong thir nghiém néu dién ap mach hé cla pin holic acquy ngay sau
thir nghiém nhd hon 90 % dién 4p ngay trwdre thir nghiém. Yéu cAu nay khéng 4p dung @ thir nghiém
c4c pin va acquy & tinh trang phdng hét.

6.2.4 B§ ting nhiét qua mirc

D0 tang nhiét qua mirc dwgc coi 1 xdy ra néu nhiét do vé bén ngoai clia pin hodc acquy thlr nghiém
Ién hon 170 °C.

6.25 Rori

R 1 dugre coi 14 xay ra trong thir nghiém néu c6 thét thoat chét dién phéan nhin thdy duoc hodic vat liéu
khéc tir pin hogic acquy thir nghiém hoéc tén hao v4t liéu (ngoal trir vé acquy, co cdu béc d& hodc
nhén) clia pin hofic acquy thir nghiém sao cho khéi lrgng bj tdn hao khdng nhé hon céc gia t quy
dinh trong Béng 4.

D4 xéc dinh tn hao khéi lwgng Am/m, st dung cdng thirc sau:

m=m
Amlm=—1"T2

x100%
o

trong 86
my khéi lwong treéc thir nghigm;

m.  khéilwgng sau thiz nghigm.



TCVN 12240:2018

Béing 4 - Gi6i han tai khoi lwong

Khéi lwgng pin hojic acquy Gi6i han tén hao khél lwgng
m Am/m
m<ig 05%
1gsms75g 02%
m>75g 01%

6.2.6 Thoat khi

Thoat khi dugc coi 1 xay ra trong thir nghiém néu khi thoét ra tir pin hodic acquy théng qua chi tiét
dwac thidt ké cho myc dich nay, aé xa ap suét qua mirc bén trong. Khi ndy cé thé chira céc vat liéu b
thoét ra.

6.27 Chay
Chéy dugc coi 1 xdy ra néu trong qua trinh thir nghiém, ngon Iiva dwerc phét ra tir pin hoic acquy.
6.28 Nithve

Nt duoc coi 1 xdy ra néu vat chira pin hodc vé acquy bj hdng vé co, lam phyt ra khi hodc tran chét
18ng nhirng khéng bin ra cac vat liéu rén.

6.29 Né

N8 dworc coi 14 xdy ra néu vat chiva pin hodic v& acquy bj hé nghiém trong va c4c thanh phin rén bj ddy
manh ra.

6.3 Thir nghigm va yéu cdu - Téng quan

Béing 5 dua ra tdng quan vé cac thir nghiém va yéu ciu déi véi van chuyén, st dyng sai va thir nghiém
bao géi.
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Bang 5 - Thir nghiém vén chuyén va bao géi va cac yéu ciu

86 thiv nghigm Tén goi Yéu cdu
Thir nghiém vén chuyén T-1 D0 cao so véi myc nudc bién NL, NV, NC, NR, NE, NF
T2 Chu ky nhigt NL, NV, NC, NR, NE, NF
T3 Rung NL, NV, NC, NR, NE, NF
T4 Xéc NL, NV, NC, NR, NE, NF
T5 Ngén mach bén ngoai NT, NR, NE, NF
T8 Va dép/nén NT, NE, NF
Thir nghiém sir dyng sai T-7 Qua nap NE, NF
T8 Phéng dién cutng birc NE, NF
Thir nghigm bao géi P-1 Roi NS, ND, NL, NV, NC, NT, NR, NE,

NF

Thir nghiém T-1 dén T-5 phai dugc thiec hién theo trinh tie trén ciing mét pin hosic acquy.

CHU DAN:

NC: khéng ng&n mach

ND: khéng bidn dang

NE: khéng nb

NF: khéng chay

NL: khong rd rf

NR: khong nirtvey

NS: khéng djch chuyén

NT: khéng téing nhiét qué mirc
NV: khéng thoat khi

Xem 6.2 v& mé ta chi tiét c4c tiéu chi thir nghigm.

6.4 Thir nghi¢m vin chuyén

6.4.1 Thir nghigm T-4: D§ cao so v&i myre nwéc bidn

a) Myc dich

Thir nghiém nay mé phdng vén tai hang khong trong céc didu kién ap suét thip
b) Quy trinh thir nghiém
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Céc pin va acquy thi nghiém phai duwoc d3t trong 4p suét 11,6 kPa hogic nhd hon trong téi thiéu 6 h &
nhiét d moi trrdng.

¢) Yéu cdu
Khéng duge o6 bét ky 1o r, thodt khi, ngén mach, nirtve, n va chay trang qua trinh thir nghiém.

6.4.2 Thir nghigm T-2: Chu ky nhigt
a) Myc dich

Thi¥ nghiém ny dénh gi4 sy nguyén ven clia chét gén clia pin va acquy va cc méi néi dién bén trong.
Thir nghiém nay dwec thire hién cé st dung chu ky nhiét.

b) Quy trinh thir nghiém

Céc pin va acquy phai duoc leu ti thidu 6 h & nhidt @ thir nghiém 72 °C, sau d6 Iwu téi thidu 6 h &
nhiét d9 thir nghiém ~40 °C. Thai gian nhidu nhét cho viéc chuyén téi tirng nhiét do 12 30 min. Tirng pin
va acquy thi nghiém phai trai qua quy trinh nay 10 lAn. Sau d6 dwqc luu ti thidu 24 h & nhigt 6 méi
trudng.

Péi véi cac pin va acquy khéi lrong 16m, thi gian lu cac nhiét dd thir nghiém phai t6i thidu 1a 12 h thay
viéh.

Thir nghiém phai dwgc thwe hién bang céch s dung céc pin va acquy thr nghiém da tri qua thir
nghiém d¢ cao so véi myc niede bién.

¢) Yéu chu

Khéng dugc c6 bit ky ro r, thoat khi, ngén mach, nirtive, nd va chay trong qué trinh thir nghigm.

6.4.3 Thtr nghiém T-3: Rung

a) Myc dich

Thir nghiém nay mé ta rung trong qué trinh van chuyén.

b) Quy trinh thir nghigm

Céc pin va acquy phai degc gitr chéc chn vao san clia may thir rung ma khong 1am bién dang chiing
dé truydn thc dong rung mét cach trung thie. Céc pin va acquy thir nghiém chiu rung hinh sin theo
Bang 6 thé hién bién d6 gia téc gi6i han trén dbi véi cac acquy khdi Iugng 1on s& khéc nhidu hon so
véi vigc thé hién dbi véi cac pin va acquy khéi legng nhd. Chu ky nay phai dugc 13p lai 12 1an trong
téng thdr gian 3 h a6i véi mdi vi trf trong ba vj trf I&p &t vudng géc nhau. Mot trong c4c hudng phai
vubng géc véi mat dAu nbi.

Thir nghiém phai duoc thye hién bing cach st dung céc pin va acquy thir nghiém da trdi qua thir
nghiém chu ky nhiét.
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Bang 6 — Bién dang rung (hinh sin)

Dl tin Bién d§ Théi gian chu ky quét theo loga Tryc 86 lwgng
Te Pén (T Hz =200 Hz < 7 Hz) chu ky
f=7Hz (£ a=1gn X 12
3 B s=08mm 15 min Y 12
s fi=200Hz | & r4 12
vaquay lgi fi =7 Hz Téng 36

CHU THICH 1: Bién a5 rung t gi tri tuyét d8i I6m nhAt ciia dich chuyén hosic gia tic. VI dy, bién 6 dich chuyén
140,8 mm &g véi dich chuyén dinh-inh 14 1,6 mm.

CHU THICH 2: g = 9,80665 mys2.

CHU DAN

fi, fx. thn s8 gi6i han duoi va trén

f2, f: thn s6 chuyén @b

£=17,62Hz

f3= 49,84 Hz ddi véri céc pin va acquy khéi lugng nhé
f3= 24,92 Hz 46i v6i c4c acquy khéi lrgng lon

&, az bién 09 gia téc

82=8 gn 66 v6i cac pin va acquy khbi lugng nhé
82= 2 ga 86i v&i céc acquy khdi lwong 16m

§: bién a6 dich chuyén

¢) Yéu cAu

Khéng duec c6 bit ky ro i, thoat khi, ngén mach, nitiv, né va chéy trong qua trinh thir nghigm.
6.4.4 Thir nghigm T-4: X6c

a) Myc dich

Thir nghiém nay mé phong su bc d& manh tay trong qua trinh van chuyén.

b) Quy trinh thir nghiém

Céc pin va acquy phi dugc gén chiic chén voi may thr nghiém baing lp dt clng virng ma sé d& tat
cé cic bé miit Iép dat clia timg pin hogc acquy thir nghigm.

Tirng pin hogic acquy mét pin thir nghiém phai chiu x6c nira hinh sin clia gia téc dinh 150 gy va khoang
thr gian xung 1a 6 ms. Thay vao @6, c4c pin khéi lwgng 1on cho phép chiu xéc nika hinh sin gia téc
dinh 50 gn va khoang thoi gian xung 1a 11 ms.

18




TCVN 12240:2018
Tirng acquy nhidu pin phai chiu xc nia hinh sin gia téc dinh tly thudc vao khéi lwong acquy. Khodng
thei gian xung phai 13 6 ms dbi véi cac acquy khéi lvgng nhd va 11 ms ddi véi cac acquy khéi lugng
1én. C8ng thirc trong Bang 7 duc cung cAp dé tinh cAc gia téc dinh thich hop nhé nht.
Mai pin hodic acquy thir nghiém phai chiu 3 An x6c theo méi huéng trong ba v tri I4p dit vudng géc véi
nhau clia pin hogic acquy, tdng cong 1a 18 IAn xéc.

Bing 7 - Tham sé xéc

Miu thir nghiém | Dang séng Gia téc dinh nhé nhit Khoang thod | S8 1dn x6c
gian xung | trén nira tryc
Céc pin khéi lugng | Nirahinh'sin | A, =150g, &ms 3
nhé ho#c acquy mit
pin
Céc pin khdi lugng | Nira hinh sin A,=50g, 11ms 3
1ém hogic acquy mot
ngan
Acquy nhiéu pin Nira hinh sin 100850 k 6ms 3
«mh g).
khél lugng nhé Ag =mi ( m ]‘150]9n
Acquy rhidu pin Nira hinh sin 30000kg 11 ms 3
khdi Igng lon Ay =min) ( - )550 %

CHU THICH 1: Xem céc gidi thich & Phy lyc A.
CHU THICH 2: gn = 9,80665 m/s2.

CHU DAN
A1, Pe, As, A4 gia téc dinh nhd nhat

m khdi legrng mAu thir nghiém

Thiz nghiém phai dugc thyc hién bing cach st dung céc pin va acquy thir nghiém da chiu thir nghiém
rung.

) Yéu chu

Khng degre c6 bit ky ro i, thoat khi, ngén mach, ntt/vd, nd va chay trong qua trinh thir nghigm.
6.4.5 Thir nghiém T-5: Ngdn mach bén ngoai

a) Muc dich

Thir nghiém nay mé phdng cac didu kién tao ra ng&n mach bén ngoai.

b) Quy trinh thir nghigm
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Céc pin va acquy phai duoc gia nhiét trong théi gian cin thiét d& dat duge nhigt @ dn dinh déng déu
57 °C + 4 °C, duoc do trén vé bén ngoai. Khodng thi gian nay phu thugc vao c& va thiét ké clia pin
hodc acquy va cn dugc dénh gid va ghi lai. Néu viéc danh gia ndy khong thure hién duc thi thei gian
phoi nhigm phai t6i thidu la 6 h dbi véi cac pin khéi lugng nhé va acquy khéi legng nhé, va 12 h déi véi
céc pin khdi Irong 16n va acquy khdi lugng I6m. Sau @6 pin hodic acquy & 57 °C + 4 °C phai chiu didu
kién ngén mach a ! véi dién tré tng bén ngoai nhé hon 0,1 Q.

Didu kién ngén mach duoc tiép tyc it nhét mot gi¢r sau khi nhiét d6 vd ngoai ciia pin hodc acquy trér vé
nhiét a9 57 °C + 4 °C, hodc trong v6 cla céc acquy khdi lwgng 16n nhidu pin, gidm xubng con mét nia
9 tang nhiét Ion nhét quan sat dwec trong thir nghiém va duy tri thap hon gia trj d6.

Giai doan ngén mach va d& ngudi phai dugc thyre hign téi thidu & nhiét dd méi trsémg.

Thi¥ nghiém phai dugc thye hién st dung cac mau thir nghiém da chiu thir nghigm xéc.

c) Yéu chu

Khéng duoc cb bt ky rd f, thoat khi, ngin mach, nivtvd, nd va chay trong qua trinh thir nghigm.

6.46 Thir nghiém T-6: Va dapiép

a) Myc dich

Thir nghigém nay mé phdng tac ddng co khi qua mirc do va dap hodc ép ma cé thé gayra ngén mach
bén trong.

b) Quy trinh thir nghiém ~ Va 6ap

Thir nghiém va dap &p dung cho céc pin hinh try ¢ dwdng kinh khéng nhé hon 18,0 mm.

CHU THICH: Burémg kinh & aay k d& cap én tham s thidt k&. VI DY: Butmg kinh clia c4c pin 18650 12 18,0 mm.

Pin thir nghiém hoic pin thanh phin dugc d3t trén b& mit phéing nhan, Mdt thanh thép khdng gi (kiéu
316 hoc twong duong) véi dudng kinh 15,8 mm + 0,1 mm va chidu dai téi thidu 60 mm hogc kich
thiréc dai nhat cla pin, chon gid tr I6n hon, duge a4t ngang qua tam ciia m3u thir nghiém. Mt vat
nang c6 khéi lugng 9,1 kg £ 0,1 kg dwoc tha roi tir 4§ cao 61 cm + 2,5 cm xubng giao diém clia thanh
thép va mAu thir nghiém theo céch durgc kiém soét nher sir dung ranh trurgt thing dting gan nhu khéng
ma sét véi liee gice nhd nhét [én vat niing dang roi. Ranh thing dimg dugc sir dyng a8 din hudng, vat
nang roi phai theo huéng vudng géc véi mit phing d& ném ngang.

Méu thir nghiém va dap dugc @it sao cho truc doc clia né song song véi bé mit phing va vudng géc
V6 tryc doc clia thanh thép khang gf ndm ngang qua tam ciia mau thir nghiém (xem Hinh 1).

1 Trong tai ligu tham khdo [12], thuét nglr “modt ngén mach” dugc sir dung dé chi ra réing tirng mAu thir nghigm chi
chiu mot diéu kién ngén mach. Trong trwong hop quy dinh kY thuat lién quan chi ra ring dién tr trong clia miu
thir nghiém véo c& 0,1 Q thl dién trér t3ng bén ngoai nhd hon la thich hop.
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CHU THICH: Hinh 1 thé hign b& mat phdng nhin (1) va thanh thép khong gi (2) duec a3t ngang qua tam ciia
mau thir nghiém (3). Vat nang (4) dugc tha roi xubng giao diém theo c4ch dugc kidm soat nhdr st dyung ranh
trugt thdng ddmg (5).

Hinh 1 - Vi dy vé bé tri thir nghiém va dap
Tirmg pin thix nghiém hogic pin thanh phan chi phai chiu mét va dap.
Mau thir nghiém phai dwgc theo déi trong 6 h tiép theo.

Thit nghiém phi duge thye hign béing cach sir dung c4c pin thir nghiém hodc céc pin thanh phin ma
true d6 chura chiu cac thir nghiém khéc.

) Quy trinh thi¥ nghiém - Ep

Thir nghiém ép duec ép dyng cho céc pin lang try, pin tdi, pin cic 4o va cac pin hinh try c6 dwong kinh
nhd hon 18,0 mm.

CHU THICH: Budng kinh & day a& cap dén tham sé thiét ké. Vi DY: Budmg kinh ciia c&c pin 18550 i 18,0 mm.
Pin hogc céc pin thanh phin dwec ép gilra hai mat phing. Viéc ép dugce thic hién tir tir véi tée do
khoding 1,5 cmis & dim tiép xtic dAu tién. Tiép tyc ép cho dén khi dat dén mét trong ba didu kién dudi
day:

1) Iyc a5t dat dén 13 kN £ 0,78 kN;

Vidy: Lirc cé thé @3t vao bing piston thily luc véi dudng kinh piston [3 32 mm cho dén khi dat dén
&p lc 17 MPa trén piston thily liec.

2) Dién 4p roi trén cAc pin téi thidu 1a 100 mV; hogic
3) Pin duge bién dang 50 % hodc nhiéu hon so véi chidu day ban du.

Ngay khi dat durerc mét trong céc didu kién néu trén, 4p luc phi dugc loai bé.
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Pin lng try hodc pin tdi phai dugc ép bing cach @3t Iy vao mit rong nhit. Pin ciic 4o phai dugc ép
béing cach dat lyc lén cac bd mat phing. BSi véi pin hink try, liye ép phai dugc dat vudng goc véi tryc
doc.

Tirng pin thir nghiém hogc pin thanh phn chi phai chiu mt 14n ép.
Méu thir nghiém phai duec theo dai thém trong 6 h.

Thir nghiém phai dwgc thye hién bing cach si dung cac pin thir nghiém hodc cac pin thanh phdn
chura trai qua céc thir nghiém khac.

d) Yéu chu
Khéng duoc co bét ky 48 ting nhiét qus murc, nd va chay trong thir nghiém nay va trong 6 h theo ddi
tip theo.

6.5 Thir nghigm str dyng sai

6.5.1 Thir nghiém T-7: Qua nap

a) Myc dich

Thir nghiém nay danh gia kha ndng céc acquy ther clp (nap lai dwgc) chiu duwgc didu kién qua nap.
b) Quy trinh thi nghiém

Déng dién nap phai biing hai tn dong dién nap lién tyc Ién nhét do nha ché tao khuyén céo. Bign ap
nhd nhét clia thir nghiém phai nhu sau:

1) Khi dién &p nap do nha ché tao khuyén cdo khong Ion hon 18 V thi dién 4p nhd nhét cla thir
nghiém phai nhé hon hai I&n dién 4p nap 16n nhét clia acquy hoic 22 V;

2) Khi dién 4p nap do nha ché tao khuyén cdo Iém hon 18 V thi dién ap nhd nhét ciia thir nghiém
khéng dwgc nhd hon 1,2 n dién 4p nap I6n nhét clia acquy.

Thir nghigm phai dwoc thy hign & nhiét @6 méi tredng. Didu kign nap phai dugc duy tri téi thiu 24 h.
Thir nghiém c6 thé duge thyre hién béing céch st dung cac acquy thir nghiém chwa bi hdng d tréi qua
thir nghiém tir T-1 aén T-5 cho céc myc dich thir nghiém @i véi acquy hoat ddng c6 chu ky.

©) Yéu chu

Khéng dugce cb bat ky né va chay trong qua trinh thir nghiém nay va trong 7 ngdy sau thir nghiém.
6.5.2 Thir nghiém T-8: Phéng dign cwing birc

a) Myc dich

Thir nghiém nay danh gia khé néng cc pin so cip hoic thir cAp (nap lai dugc) chiu dwoc didu kign
phéng dién cudng burc.
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b) Quy trinh thir nghiém

Tirng pin phéi dugc phong dién & nhiét d9 méi tredng bang cach ndi céc pin néi tiép voi ngudn clp
dién mdt chidu 12 V & dang dién ban dhu béng dong dién phéng lién tyc 16n nhit do nha ché tao quy
dinh.

Dong dién phong quy dinh dat dugc bing céch méc néi tiép tai thuln tré c6 c& va thong sb dic trung
thich hep v6i pin thir nghiém va ngudn cAp dién mét chidu. Tirng pin phai dwec phéng dién cudmg birc
trong khodng th&i gian béng véi dung lgng danh dinh clia pin chia cho déng dién thir nghiém ban
dhu.

Thir nghiém phai dugrc thyre hign sir dung céc pin thir nghiém hodic pin thanh phan chura tréi qua thir
nghiém khac.

¢) Yéu chu

Khéng dwge c6 bét ky nd va chéy trong qua trinh thi nghiém nay va trong 7 ngay sau thir nghiém.
6.6 Thir nghiém bao géi — Thir nghiém P-1: Thir nghiém roi

a) Myc dich

Thir nghiém nay danh gia kha ning bao géi khang bi héng trong qua trinh bbc d& manh tay.

CHU THICH: Céc thir nghigm bd sung 68i v6i bao g6i hang héa nguy hiém dugc cho trong UN Model
Regulations:2015 {13}, myc 6.1.5. Xem thém c&c quy dinh & cap trong 7.3.
b) Quy trinh thir nghigm

Bao géi (thwamg 12 bao goi ngoai cling nhung khdng phai palet ding cho xép dd) duoc chira ddy cac
pin hosic acquy nhu khi van chuyén phai dugrc dé roi tir d9 cao 1,2 m 1én bé mét bé téng theo cach sao
cho céc géc ciia né cham xubng g4t trwdc.

Thir nghiém phai dugc thyre hién sl dyng céc pin thir nghiém hogc acquy thir nghigm chua tréi qua
thir nghiém van chuyén.

c) Yéu chu

Khéng duoc c6 bét ky dich chuydn, méo, rd r, thoat khi, ngén mach, a6 tng nhigt qua mrc, nit/v, nd
va chay céc pin hodic acquy thir nghiém trong thir nghigm nay.

6.7 Théng tin cin cé trong quy dinh kj thujt lién quan

Khi tiéu chun nay dugec vién diin trong quy dinh-k thuat lién quan thi cac tham s duwoi a4y phai duoc
néu ra néu thudc d6i twong 4p dung:
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Digu
@) Ham lgng lithium (téng) 52
6.1
b) néng lwgng danh nghia 54
52

c) dong dién phong truréc hoac i thudn trér va dién ap diém cusi do nha ché tao quy dinh  6.1.4
dbi véi céc pin va acquy so chp
d) Bidu kién nap va phéng do nha ché tao quy dinh dé téi wu héa tinh nang va an todn 6.1.4

clia pin va acquy thir cAp (nap lai dugr);

&) Déng dién nap lién tuc 16n nhé&t do nha ché tao khuyén co 6.5.1
f) Dién &p nap do nha ché tao khuyén céo 6.5.1
) Dién 4p nap lon nhét 6.5.1
h) Dang dién phéng lién tuc 16n nhét do nha ché tao quy dinh 652
i) Dung lwgng danh dinh do nha ché tao quy dinh 652

6.8 Béo cdo thir nghiém

Béo co thir nghiém cin ¢ c4c hang myc sau:

a) tén va dja chi clia co s& thir nghiém;

b) t&n va dia chi clia ngudri yéu chu (néu thich hop);
) ma bao cdo thiz nghiém dom nhét;

d) ngay clia béo céo thir nghiém;

€) Nha ché tao bao géi (néu c6);

1) ban mé ta kidu thiét ké bao géi (vi dy Kich thuére, vat lidu, vé boc, chidu day, v.v.) ké ca phrrong phap
ché tao (vi dy dic théi) va cé thé gdm ban vé varhosc dnh chyp;

g) khéi lugng Iém nhét clia bao géi;

h) déc tinh ctia pin hoc acquy thir nghiém theo 4.1;

i) ban mé ta thir nghiém va cac két qua, ké ca céc tham s theo 6.7,

j) kidu (c&c) mAu thir nghiém: pin, pin thanh phin, acquy hodc cum acquy;
k) khéi lugng clia (c4c) mAu thir nghigm;

1) ham Iwgng lithium (tdng) hodc néng lweng danh nghia clia (cac) mAu;
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m) ky va ghi rd ho tén va chirc vy;

n) néi dung néu ring bao goi dwoc chudn bj cho van chuyén da dugc thir nghiém theo céc yéu cau
thich hop clia tigu chu&n nay va viéc si dung cac phirong phap bao géi khac hodc cac thanh phén bao
g6i khic co thé 1am két qua thi» nghiém khong con hop 18.

6.3 Chirng chi van chuydn
Trong truéng hop cAn chirng chi vén chuyén, ching chi ndy can ¢6 téi thidu cac hang myc sau tir 6.8:
h), i), ) v& m) cling nhw ni dung néu ring pin hodic acquy da dat cac thir nghiém theo tidu chuln nay.

7 Thong tin an toan

7.1 Bao géi

Myc dich clia bao géi nhim tranh hu hai vé& co trong qua trinh véin chuyén, béc d& va xép chng. Bidu
quan trong 13 bao géi ngin ngira ép cac pin hoiic acquy trong qua trinh béc d& manh tay cling nhw
tranh viéc tao ra ngén mach khang chll y va mai mén cac dhu néi. Ep hodc ngén mach bén ngoai cé
thé gay ra rd , thot khi, nitive, n hoic chay.

BAt cir khi ndo van chuyén cac pin hodic acquy, dé an toan nén stz dung bao géi ban déu hoic bao géi
phti hep véi céc yéu chu trong 4.3 va 6.6.

7.2 Béc d& thung céctong chira acquy

Thiing cécténg chira acquy cn dugc béc d& cAn than. Béc d& manh tay c6 thé lam cho acquy bj ngén
mach hogc hie hai. Didu nay cé thé géy ra ré i, nitivd, nd hodc chay.

7.3 Van chuyén

7.3.1 Quy dinh chung

Cac quy dinh k§ thuat lién quan dén van chuyén quécté céc acquy lithium dwa trén céc khuyén céo vé
v&n chuy&n hang héa nguy hiém [13] do Uy ban Lién hi¢p quéc v& vén chuyén hang hoa nguy hiém.
Cic quy dinh Ky thuat v& van chuyén c6 thé thay ddi. Dbi véi van chuyén acquy lithium, phai xét dén
céc phién ban méi nhét clia cac quy dinh kf thudt nay dugc cho trong 7.3.2 dén 7.3.5.

7.3.2 Vén chuyén dwéng khdng

Céc quy dinh ky thuat lién quan dén van chuyén diémg khéng céc acquy lithium duoc quy dinh trong
Huwéng dan ky thust v& van chuyén an toan cac hang héa nguy hidm clia Té chirc hang khéng dan

dung quéc té (ICAO) va trong quy dinh hang héa nguy hiém clia Hiép héi van tai hang khéng quéc té
(IATA) [9].
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7.3.3 V4n chuyén dwéng bién

Céc quy dinh ky thudt lién quan dén van chuyén duwéng bidn cac acquy lithium dwge quy dinh trong M&
hang héa nguy hiém hang hai qudc t& (IMDG) clia T4 chirc hang hai quéc té (IMO) {11].

7.3.4 Van chuydn dwong by

Cac quy dinh ky thuat lién quan dén van chuyén dwdng bd va dwiong sét dugc quy dinh trén co s&
quéc gia va da quéc gia. Trong khi ngdy cang nhidu cAc nha quan Iy chap nhan quy dinh clia UN Model
Regulations thl cling nén tham vAn cac quy dinh vén tai clia tirng quéc gia cu thé trwéc khi xuét hang.
7.3.5 Phan logi

Phan loai céc pin hogic acquy lithium déi véi van tai theo cac quy dinh @& cap trong 7.3.2 dén 7.3.4 déu
dya vao Hudng dan cla UN vé thir nghiém va céc tigu chi, Chuong 38.3, md ta cac thir nghiém twong
tw nhu trong tiéu chuin ndy. Céc pin va acquy lithium khéng dat tht c3 cac thir nghiém yéu cAu nhin
chung s& khéng dugc phép van chuyén.

CHU THICH 1: UN Model Regulations [13] trong 2.9.4 (a) ¢6 c4c yéu cAu lién quan dén thir nghiém lai kidu logi

sau khi thay @i phurong phép thir nghigm.

CHU THICH 2. UN Model Regulations [13] trong 2.9.4 (a) @i hdi cac acquy nhidu pin phai Ia kiéu da dugc
ching minh 4 dap timg céc yéu cau thir nghiém bét ké cac pin thanh phén clia ching thudc kiéu a4 thir nghigm
nao.

7.4 Luwu kho va béo quan

a) Bao quén acquy trong c4c didu kién thong gié tét, ko va mat

Nhiét d8 cao hoéic 49 &m cao c6 thé 1am gidm tinh nang clia acquy varhoiic &n mon bé mit.

b) Khéng xép céc thing céctdng chira acquy chéng 18n nhau qua chidu cao do nha ché tao quy dinh

Néu qué nhidu thiing cactdng chira acquy duwgc xép chdng Ién nhau thi cic acquy & thing dudi ciing
6 thé bj bién dang va ¢ thé xdy ra rd i chét dién phan.

¢) Trénh bao quén va luu kho cac acquy dudi dnh ndng mét troi tree tiép hodic & nhirng noi ching co
thé bi mua

Khi acquy bj wét, dién tré cch dién clia chiing 6 thé b anh hurdng va c6 thé xay ra tw phong dién va
&n mon. Nhiét cd thé lam gidm chét lwong ciia acquy.

d) Béo quén acquy trong bao géi ban diu
Khi acquy dwoe mé bao géi va aé In 1, ching c6 thé bj néi tét hodc héng.
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8 Hwong din bao géi va béc d& trong qua trinh van chuyén — Cach ly
Bao géi nao @3 -bj ép, choc thiing hodc bj rach hé cac thanh phan bén trong hoic bj hdng sé& khong
dugc van chuyén. Cac bao géi ndy phai dwgc cach ly cho dén khi tham vAn ngudi van chuyén, dwa ra
c4c hwong diin va, néu thich hop, duge b trl @& kidm tra va déng goi lai céc san phdm
9 Ghinhin

9.1 Ghi nhén pin va acquy so cip va thir cép (nap lai dwere)

Ghi nhan céc pin va acquy lithium so cAp cAn phi hop véi IEC 60086-4 [4]. Ghi nhan cac pin lithium
thir cAp (nap lai dugre) cAn phis hop véi IEC 61960-3 [5).

9.2 Ghi nhan bao géi va tai lidu van chuyén

Ghi nhan bao g6i va c4c tai liéu van chuyén phai theo quy dinh. Xem 7.3.
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Phy lyc A
(tham khdo)

Thiz nghiém xéc - didu chinh gia téc déi véi cac acquy khéi lwong lom

A1 Quy dinh chung

Viéc didu chinh gia téc x6c theo khdi Irgng mAu thir nghigm dua trén @ xult clia nhém céng tc
khang chinh thirc ciia UN vé thir nghiém cac acquy lithium 1om [14),

Ciéc acquy diing cho truyén le xe hybrid thudng cé khdi Iveng trong dai tir 14 kg dén 80 kg va véi céc
acquy sir dung dién hodn toan thwéng vurot qua khéi legng 100 kg. Dung lgng clia chiing thudng
tir 300 Wh @én 2 500 Wh déi véi cac acquy hybrid va lén hon 6 200 Wh dbi véi céc acquy st dung
dién hoan toan. Acquy clia xe dién hybrid loai c&m thudng cé dung leong va khéi lwgng & khodng
gitra.

Céc didu kién gia tdc khong ddi thurémg khong thich hop cho cac cym acquy ding cho xe dién hoiic xe
hybrid (HEV) cling nhu céc acquy dang I6n khéc, va quan trong la céc I yéu chu abi véi cum acquy
HEV trong thir nghiém d&u I hon nhidu Iy bét ky x3y ra trong van chuyén.

Do d6, céc didu kién xoc dwoc thay ddi tir gia thc khong ddi sang néng Iwgng khdng ddi dbi véi céc
acquy fithium vuegt qua khéi lugng quy dinh.
A.2 Ning lwong xéc phu thugc vao khéi lwgng, gia thc va dd rang xung

Xéc nira hinh sin thiréng dwec quy dinh bdi gia tée dinh va khodng thi gian, vi dy xé¢ nira hinh sin
véi gia toc dinh A = 50 g, va khodng thi gian D = 11 ms. C6 sy két hop gilra thn s8 va khodng thoi
gian vl mét nra clia mot giai doan song sin ¢6 tan sé f =1/ (2D).

a(t) = A sin (2nft) trong d6 f = ?‘D- (A1)

Sie thay d8i van téc trong xung nira hinh sin (2 rét quan trong. Gid thiét ring van téc ban diu béng
khong va téng trong nira chu ky dén van téc cubl cling, duorc goi 2 thay dbi van téc [3).

AV====4D A2
o= (A2

N&ing lugng tao ra trén mAu thir nghigm trong x6c nira hinh sin nay bang
E=Ym(av} =2m{4Df m* (A3)

trong d6
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E néng lwgng sinh ra trén mAu thi nghiém trong x6c nda hinh sin;
m khéi lwgng mAu thir nghiém;

v s thay @i van téc trong xung xéc nira hinh sin;

A gia téc dinh; va

D khodng thei gian clia xung xéc nira hinh sin

VI DY: Néu xét mAu thir nghiém c6 khéi legng m chi lén hon 12 kg mét chit thi néng lrong sinh ra trén mAu nay
trong x6c nlra hinh sin c6 gia téc dinh A = 50gs, va khodng théri gian D= 11 ms I3 E = 2 x 12 kg x (50 gn x 11
ms)2/ n2 = 70,7421 J v6i ga = 9,80665 m/s?.

2
Trong trudng hop nay, gia téc dinh cling 6 thé biéu didn bing 4 = 2 = 30000kg g .
w2 N om o

$& d& hiéu nhieng con s6 nay hon néu ning lweng xéc duwgc thé hién béng d6 cao roi h.
E=mxgixh (A4)

Do 86, mAu thir nghiém c6 khéi lugng In hon 12 kg mét chit phai dugr tha roi tir d6 cao xép xi 0,6 m
a8 trong 11 ms tao ra naing lreng x6c trng véi xdc nira hinh sin c6 gia toc dinh A = 50 gn.

A3 Cach tiép cén gla téc khang déi

Phuwong phap thir nghiém treéc kia theo céch tiép can gla téc khéng ddi. Pin khéi luong 16n c6 khél
Irong Ién hon 500 g va acquy khéi leong I6n 6 khéi lgng 16n hon 12 kg déu duec thi nghiém véi
x6c ni¥a hinh sin ¢ gia téc dinh A = 50 gn va khodng théi gian D = 11 ms trong khi nhing pin va acquy
khéi lvgng nhé duge thir nghiém voi gia toc dinh A = 150 ga va D = 6 ms. Hinh A.1 th hién gia téc
dinh A trén tryc tung bén trai ciia @ thj va nang lgng E trén tryc tung bén phai theo khi legng acquy.
DB thj twong ty ciing ¢ hiéu lyc dbi voi céc pin.

CHU THICH: Huéng din clia UN vé thr nghiém va cac tiéu chi [12] sir dung dinh nghfa khac v& acquy. Véi dinh

nghia nay, phwong phap thir nghigm xéc cing 4p dung cho acquy mét pin. Dinh nghfa acquy hién nay dang dugc
xem xét trong nhém cong téc khéng chinh thirc ciia UN lién quan dén thir nghiém céc acquy lithium lén.
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Hinh A1 - X6c niva hinh sin déi véi acquy (gia téc dinh khdng ddi)

A.4 Céch tiép can ning lugng khéng dbi

Phuwong phap thir nghiém ma t3 trong tiéu chun ndy la cach tiép cén khi néng iwgng xéc déi véi cac
acquy (nhiéu pin, xem chu thich trong A.3) taing tir khéng dén gia trj (rng v6i xung xéc 50 go, 11 ms. Déi
Vi acquy c6 khéi lwng 16n hon 12 kg, ning lwgng x6c dwgc gilr khang @di. Hinh A.2 thé hién gia téc
dinh A trén tryc tung bén tréi va néing luong E trén tryc tung bén phai theo khéi lrgng acquy. Phuong
phép thir nghiém xéc déi véi cac pin (va acquy mét pin, xem chi thich trong A.3) dugr gite nh trusc.
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