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AARHERE T B R & I R G I EOR ZRAA R 5 -
ApREE ] T48 VIR G IR ARG, HASER R G IR RG] S AT .

2 MetsIAxH

NN SCAE ST A SR N FH A AN ] 1o FLA R H AR 51 SO, O0E B BRI RRASE F T A SCF
JURAE H B 5 S0, HsofhiAs CEERFTA B SR & T A0

GB/T 2408—2008 ¥EMAREIEREMIMIE /KA Hi%

GB/T 19596 HLFNVAEEARIE

GB/T 31467.1—2015 HZNKEAME FIINEBRMAMARR H1My  &IENHMKE

GB 38031—2020 FHIFNREF B/ E th 2 2K

3 ARIBRENX
GB/T 19596 %45 i1 LA K R B ARAE A g S FH T A S0

3.1

‘BEHIEARYE hybrid power source system
FH AN B AN UL A [R) ARl v s S5 0 1 ] 70 HE i e 28 B A RO FEL BB L2 R4
E: EEAFE IR E. BHRIt. HIbEHE RS, DC/DCAR % LA R (I B S LA e A .

3.2

48 VEEHIEZRY 48V hybrid power source system

H148 VELJEAI12 VI AR & IR R G, S5 R S L EIA. 1.
3.3

48V Hj[E 48V power source

PRAR LR 948 VIR 78 FL ik RESE B, Gl W OV B 1 75 F I AR A A
3.4

12V & 12V power source

PRARELE Y12 VIR Fe HAR e B, W N HR B R B 1 b
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T BT R S T A S

FS: JW&EFRE (full scale)

L'oax (SOC, T, t): H2SOC, RIGIABZIRET, kb RESA 8] € T 1 8K 7O VR0 FELR
nC: MG, T EA =R

RT: =% (room temperature)

SOC: fifHUIRAS (state of charge)

RARER

1 —RREXK

A1 48V IRG HIE ARG AL N R A BT L AL 2.
1.2 BRARSEESR, 48V IRE HIERGNAE NIIMEL A T IEH TAE:

a) MEEIEEE: -30 'C~50 C;
b)  FEXHEEE: 10%~95%;
¢)  WIREE: 200 m~4000 m.

1.3 48 VIR HEAZGN AW BRI, BRI, B, HHh S REEERIE .
5.

1.4 48V IRG IR ARG S IMIFINTE EREHEMT 22 AR a5 2
2 INREEXK
2.1 48 VIRGHIEHAZGN AL IIAE, M T ARt i ms e ae, ULV EBES )

B SR AR RLRE .

5.
5.

2.2 48 VIRAHIRRG N A &AL
2.3 48V HJRH EAMSI I RS, FT RN EIRE L. BiR. BEESSE, JriliiiEs

Wi {5 B UL A BE AR ThBE

5.

5.

3 REEK

3.1 ITfEeE

A8 VR FELE AR G0 N AR AZ R s P R e K AR FEL R K

3.2 HEEE

2.1 WSRO RCR AR B, T ORBE S A RS IR IE R

3.2.2 W/RIRNERMMAEATRI AR, HAHIIAGRA . RS ]
3.2.3 H/HEERNIERFEE, HAMIAI. fash. B,

GIRTRESES

1 A8 VIR MR R G T LA B AN 5 52 B AR UM 17 ) 7
3.3.2 MUWGERNZEFE TS, HAMBAIL. Mol Bivkss .

FRATERE
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5.3.5.1 48 VHLIFZAMRNFTAGB 38031-2020/ 22K .

5.3.5.2 XM TABEREMNIAS VELYE, 4D E LT MR,
a) 48 VELEMN BAHERME, ERAHRNET B EHREIEE SRS HERE
b) %M 6. 4. 2. 2 HHTHER AR5, HER o SOk B R AS 2 0] e 2 it A 5
o) G NI AU SCE, IERE 48 V HJRHES A S0 e R iE G E .

5.4 HMREEK
541 &

48VIR A HIR RG4SV YR 1% 186, 5. 13E4T 056, H-20°C il i 25 & N AMK T 155 25 = 1 70%,
0°C Rl A5 N AME T IR R AR 90%, 40°C U2 8 N AME T =85 25 5 1195%

5.4.2 IhEMgE

48VIR A HIR R S48V R 1% IR 6. 5. 23E4T 1056, H = IR 10sF KBk 78 i A5 R R AV T-20C, =
1R 10s T Th 255 i MK F 1k W/ kg o

5.4.3 RHEAEHK
A8V IR A FUR R G 48V HLIEHZI 6. 5. 3 BEAT LG, HEMBARBHRNMAMET R 1 PHRIZK.

=1 48V EESHEBERZLOFBEMK

2]

BERFERAHRY IR PG 1A HERRE HEWKE R

RT 168 /B (7 KD 95% 97%
o o i RT 720 /MR (30 RO 90% 95%

48V B T & LA R IR &S IR AR S
40°C 168 /NI (7 KD 90% 96%
40°C 720 /NI (30 KD 85% 94%
RT 168 /NIF (7 R 90% 97%
‘ o i RT 720 /NI (30 KD 85% 96%

48V $R A B HI A R ITTR & HR R 40

40°C 168 /NIF (7 R 85% 97%
40°C 720 /NI (30 KD 70% 95%

5.4.4 TEFEPREmK
48VIR A L RS Ek 48V HL Y #4186, 5. 43EATIRES, HAFEM P A BN AL T2 I E R,
=2 48V EEHEBERZHEHIPBIEMK

BEHIERGHRA RIS A6 H#A HERFER HEWKE
48V AL T E A AR A IR R SR 45°C 720 /NI (30 KD 85% 92%
A8V AR E I AL IR A IR R S 45°C 720 /NEF (30 KD 70% 95%

545 SRZEHHE
ABVIR B R 2R 4L B A8V RLEHL 6. 5. 5HEAT 16,  Fw IR i) 2 d (7 X007 U i 1 52
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A8V A FELYR R G0k 48V FLFR 41186, 6HEATIREG, JLAGIR A3 dr th L 75 00U B he i 5
6 RIWHE

6.1 KELFM
6. 1.1 —m&EH

6. 1. 1.1 BRAEFEER, WKW NAE FIIAE R T T

a) FAERIE: 22 C+5 C;

b)  AHXHEEE: 10%~90%;

¢) KAJE71: 86 kPa~106 kPa.
6.1.1.2 AAHEPTIRBIN =R, &1525C+2 C.
6.1.1.3 48V IRAG HLIR RGEAC AT I 75 B A4 0 BN SO, DA R A8 15 % AF 3% Fr 75 (00 422 A4 Cnl
HERERR . k) o MR TR RO 48 VIR G IR R AN LA TAERE.
6. 1. 1.4 4R501 HARIAEG IR B OBy, ZEET 50 AT 0 B i B8 A R IE MO A R N
BEANT 24 hy EER NEEA/NT 16 ho WM UIRAE 48 VIRG IR R G fhHoc, WIHENE
JL i PR T B H DG P
6.1.1.5 V% SOC 240 H b n% ) ik #&hliE gt iz iy =206 48 vVl i, #E 1 h,
PL1 CEJE (100-n) /100h. X SOC A% f5, 28 BRI G AT 40 R 75 245 & 30 min.
6. 1. 1.6 BRI0 IR A R T8 P A5 28 DK/ IN 4% BRS040 IR R e BIAT 5 78 LA R 780 P A o 2% e s e i
6.1.1.7 W 48 V HLIFSLPR ] A B 5 B w2 2 M AHE B e 21 5%,  WIFERIGHR 2
TR ULE, JFA bR A EREDUE A EH T 78O B & SOC THE AR .
6.1.1.8 48 VHLFH AR5 NIE, 7H RS .

6.1.2 RIGNE. WRERE

6.1.2.1 WRIGACHS . DR MAMET DL ER:
a) HEMEREE: £0.5%FS;
b) HMERE: +0.5% FS;
o) IRENMERE: £0.5 C;
d)  IFEIERE: +0.1% FS;
e) NRTIMERE: +£0.1% FS;
£) JiENERE: £0.1% FS;
6.1.2.2 WRIGIEFEH, FERCRAEE . IR S RS 45 RS B N AMIE T DL N R
a) HJE: +1%
b)  HW: 1%
o) I £2 C

6.2 HIRICE
WRAE A A ESR, HNREE Cniial, JEE . RIMATERIES) FdEARR RN A KT 100 s,
6.3 RIER

6.3.1 48 VIBGHIERGHMCE . AANREE il s B R G EAAR-F S W& AHIE, JFE 48 ViESE
RS R GUH TSRS RS o 56T G AT F I BE R G 2 (B SELIE I8 I, 56T & fRIEIe 250, &%
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SRR AR — B R RIE I R G TAEE A B PRAE 2 P, IX SLFRAE i FE b & B R gt 2k
R T 6 . YER I RGFE AT DL 48 V IR A HIR R o hilid e iR R 00 R 47 B 4
TR [FI A0 75 2 ARG & ORE, B AT LUE IS Wi 48 VIR & FL IR R G 1) 1 B 28 SL
6.3.2 48 VIRAHFEAFAKIIFEF, 48 VIREGHIFEAGEL SLARE- 5@, K 48 VIRE
TR GRS SHORN TAEIR(E SER A4 R T &, B BRI F & AR U8 FE bR A A AR PRAE 45 150
o

6.3.3 WRE-TEHN 48 VIRAHIE RSN B, HIE. RENGEESESH, FEH XA 1E RN 45
RATFEAKYE. 48 VIRA IR RS AL S EOAE AR5 s 50 k4 -

6.4 RERW
6.4.1 PEBAMERE

FZIEGB/T 2408-2008 [ H & FEAT 105K o
6.4.2 HER%

6.4.2.1 FZHEGB 38031-2020(F1¥H 5 E 4TI .
6.4.2.2 FZIEIFBELTE XU 7 R 7 VR T HER 2 il

6.5 EMEEAI
6.5.1 RE
FEIEGB/T 31467. 1-2015H7. 1 E HEAT 56 -
6.5.2 IhEMgEE
6.5.2.1 IRMERGIRIGE IR N7, KPR INE3HIR.

®=3 NERMEERE LR

e 48V IR G MR R GLEL 48V HLEARAS R IETLT

1 FREEIE N 6.1.1.4

2 FrifE e F%ZIEGB/T 31467.1-201516. 2. 1b)
3 FrAEDEH $%2IGB/T 31467. 1-2015416. 2
4 TEESOCZE80%EL ) K 4h e ff A - BRSOCHE 6.1.1.5

5 28 B IA 6.1.1.4

6 DhEEPERE IR 6.5.2.2

7 THESOCE50%L ) ZK 4 & SOCHH 6.1.1.5

8 28 B IA 6.1.1.4

9 ThER MR 6.5.2.2

10 PEESOCZE30%E K45 € {8 T BRSOCHE 6.1.1.5

11 AT 6.1.1.4

12 DRI 6.5.2.2

6.5.2.2 DpFMERERE oL Al inka. EIIAMEF R, Bl 72/ 20 s Bl &6 Fs .
4 ThERMEERIE TR P RETE]
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I ) 1 & B ) LI
S S
0 0 0
" 0 20CELT ., (SOC, RT, 10) , HL P& 4ol
pd PN
30 40 0
" % —20CEE-T .. (SOC, RT, 10) , HX & 4o %t
v d LN
10 60 0
25
20
15
10
(=]
@ 5
o
‘é.? 0
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‘315 -5
-10
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I |l /s
&1 DhEREFHIRE TR —ERAREE
60
55
U
50 & \\
=
B /A 1
£ | 3 %
s
=
= U,
40
35
30
0 10 20 30 40 50 60 70
a8 /s
&2 IhFER$FFMHRETA—HEERER
5 IhERFMRIEHIEICR
i ] DA HLIE ot B HL I AE
S Vv A
0 Us Lo 0
o1 ' . 20CHKT ... (SOC, RT, 10), HX
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0 0 . 20CELT ... (SOC, RT, 10), HX
P 4 o 2 TR AR A
40 Us I 0
10,1 n . ~20CH,-1 ... (SOC, RT, 10) ,
HUP 5 48 0B 2 TRV R AR
0 L . ~20CEk-T .. (SOC, RT, 10) ,
T 2 A 2 TR KA
60 Us I 0
FE: RIS FE A, ABVIEA HLIR R G sA8Y HLF ) HLFE AN N I AR 4 PR B AN R R4 BRAKE
6.5.2.3 B (D) F(2) 43 HE 10s 7R L DD 3R
Plogeh=Uz2 X oo o (1)
PlO,cha: UsXls. ... (2)

o

o

o

6
6
6

A

Piogen——10sJ LI, FATKW;

Piocha——10sFe R IN K, FALIKW,
.5.2.4 sl E48 VIRAHIRRSG K&, RETEIE ) 1 (4) 9 515 RS 70 i TR B,

A

Pden,dch__ﬁi %Eﬁ%}ﬁ, ﬁ{ﬁkW/kg:
Pden,cha__?ﬁ %Eﬁ%}ﬁ, ﬁ{ﬁkW/kg:
M——48 VIR&HIE RGN R, kg,

5.3 THHBERK

FZHBGB/T 31467. 1-20157. 3HULE #4756

5.4 TFiEFRERK

FZIBGB/T 31467. 1-20157. 410 E #4756

5.5 SREEHNE

FZIBGB/T 31467. 1-20157. 5L E #4756

6 fEREFGIRE

6.1 R I AE R A R WU R E I IR FE P kAT
6.2 BIGNRH] 6. 6. 3 BRAE TR X5 7 A 56 T #E4T .

Pden,den=P10,den/M
Pden,cha= P10,cha ™M

...................................... (3)

-6.3 ABVIRGHIEAG I Lol “ R AL A “EFEAB T 4k, Horh “ TR T 1
RS 2 R, W 3 IR 6 o “ R T e R TR, WilE 4 AR 7 PR,
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5
S
E 0 AS0C=—1.94%
-5
-10
-15
-20
50 100 150 200 300
e/ s
B3 FHBEIARE
36 FHEIANELE
R 7] 38 1 it A AL 56 ASOC

S S C %

5 5 20 -2.778
10 15 10 -5.556
32 47 5 -10.000
20 67 0 -10.000

5 72 -15 -7.917
10 82 -10 -5.139
37 119 -5 0.000
20 139 0 0.000

5 144 15 -2.083
10 154 10 -4.861
37 191 5 -10.000
20 211 0 -10.000

5 216 -12.5 -8.264

7 223 -75 -6.806
35 258 -5 -1.944
42 300 0 -1.944
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AS0C=+1. 94%

300

I} i) 1 il HIA % ASOC
S S C %
5 5 -15 2.083
10 15 -10 4.861
37 52 -5 10.000
20 72 0 10.000
5 77 20 7.222
10 87 10 4.444
32 119 5 0.000
20 139 0 0.000
5 144 -125 1.736
7 151 75 3.194
49 200 -5 10.000
20 220 0 10.000
5 225 15 7.916
10 235 10 5.139
23 258 5 1.944
42 300 0 1.944

6.6.4
5 fT7s o

B RAIR 8 Fw, W “ R To” M

“EFHE LM HEHRIEIA SOC 3 5h = B W
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*8 48 VEGRIFERGZREIIFHIRELLR
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1 M8 6.5. 1 FEMREE.

F% 08 GB/T 31467. 1-2015 7. 2 FR0 2 BRAL 75 0077 7 52 1) 77 4 Ik LY P BEL

FM8 6. 1. 1.5 J73i % SOC & 80%k At 75 75 15 /€ 1 48V HiE T4F LR SOC.

> ] w | Do

1 & 30min.

BAT “EMEB T EF.
5 ——30%S0C Bl At T J7 7 & 11 48V FELYE T/E N PR soc, &%
—— VI (RO E & 4 .

0

BAT “EFRHEIHN” HE:
6 ——80%S0C Bl At T J7 7 & 11 48V FELYR T.4E R soc, &k
—— bR RE 7 B 1 e

0

7 HRIPI 5~6 3% 50 UKo

HIDOPIR 1~7, HBILUME—%(FHEH]:
—— R A AR IR IR 50%;
——EL N BN E] RS 150%;
—— R D RENE REAN A B A 55K s
——RE R REE BRI EK,

—— XU TR B R A Ay 2 R AR

9 | I 6.5, 1 JIKIIRA R

10 $2 M8 GB/T 31467. 1-2015 /1 7. 2 PIHILE B3 4L 75 07 i 8 W VR B P FH o

E: RS AT SOC I, HEIE TR 1 B R A E AT .

100

g0

60

SOC/%

40

Y
A

o ERETH ERBIHR

0 2000 4000 6000 8000 10000 12000
e/ s

&5 48 VRAHBRSGMEIAEMIRI SOC KR EE
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Mf & A
(ERIMEMR)
48 V R EHIRARGEM BB

A1 48VERAHIBERGLEH

WEA. 1, 48 VIRS VR RS EEAUFE48 VAEYR. 12 VIR, HMEHE R4, DC/DCAS#e 2% DL &
AR B R i M LA L B

48V+ 48Vi

48V- 48v+

12v- 12v+

6
i H .
1— 48V HF;
2—HLth;

3 HIE R4S

4—— g (RIS 2z, Widh,. 4623/ MOSFET %5);
5——HeAh

6——12 V HEJ;

7—X{ 1] DC/DC.

B A1 48V EEHIBERGEWRERE

A2 4BVEESHFERGNRARHERN

WA, 2f17R, 48 VIR IR KRG 0] SRS BSCHINLE AR &3 I R4, WS B3R 15
2 RER I AL BT S5 T fE
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| e BRI )
! | | ;
: 12V ——  WEDC/DC  —  ASVAEETHM :
—————————————————— — —— e — - — — l
R ATREET
|
BSG
|
AHRAL

E A2 48 VEAHEBERGNRAREE
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Mt 5% B
(ERMEMR)

48V R HIS 22 e

B.1 #ik

AT T 48VHLEHE T B A AN & 73 A -

B.2 HIEWR

TG X G A48V HL YR .

B.3 iIEsE

B.3.1 RIEER

GB/T XXXXX—XXXX

B.3.1.1 WIKEB. 1w, RARKAE s Al A B VB E TR E N, RUGERA I 5

BRI E.

B.3.1.2 AN E A RN EORY A, TSR AR AR 2 UK T-98%.

B.3.1.3 &I i P2 Bt A 78 FE U5 120K 130X B 58 HL £2100%S0C

Yt :
1— AL A
2— SRR E

4 JE S ft e
5 Hhi
6—fil R E .
7 ELI IR
] B.1 REFAEREE

B.3.2 f&HE
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B.3.2.1 RAIMFIHTT Al Bk HESHES I, AT %GB 38031—20209C. 5. 3MIFLE HEAT %
B.3.2.2 KAz iy A ik AR B HES R, DA R AN/ T1CHT FE IR T I 78 HE 22 200%S OCEK il
ER A HEOCHREERERE, k.

B.3.3 HifUgs

B3.3.1 AR B L 1R BB AE FLIR 305 BB ARSI, 1157
@) IS (B 1) B AR EL P B IR 1) 5

A

n— AW E A IR SR R, SRR (mol)

P—— WA BTG T 0, AR (Pa)
—RCERIE B, AT (LD

R—PAR SRR HL, (608, 314, FALONFE AR EE/RBEJT /RS (J/mol + KD
T—— IR EGIR E, BN TF /RS (KD o

b) ML (B.2) M (B.3) HHEHEAEER YR

A
n——HFRURIERIRENGEN, AR BN RN &, BAONER (nol) ;
P——HFRJEERIRE IS, AR E A IS5, AR (Pa)
—ﬁﬁﬂl&%‘%ﬁﬁi , AT (LD

——BARRAR L 4688, 314, AN HARAE/REEIT /R (J/mol « KD
T»—ﬂF R Ik BIR RGN R, AT R (KD

H{r:
n——HERJE PR AR SR (), BN R (mol)
—ﬂMﬁz%ﬁ%Mﬂﬁ SRV, BALNEER (mol)
J%m%ﬁt*ﬂj‘ SRR B SR ) &, BN EE R (mol) o
c> %ﬁﬁmiﬁ (B.4) THEA

VirrmZ 224X N o e (B. 4)

v eh

Veowr—— RGP AE AR SR, AT (LD

n—— R AR SR B R, AL NEER (mol) .
B.3.3.2 XML E A B AT IR, Jf A7 = UMCR AR
B.3.3.3 HUMMUERE WRI R AL, B IR i Xﬁi@ﬂ‘inﬁﬂE‘Jﬁl\%iﬁﬁ%%iﬂiﬁ?ﬂﬁﬁ
PP
B.3.3.4 AT CHRA AT (M ZLAMEIEACEE) o U RAR AR i) Ak
Gy R EE .

B.3.4 SFSHh
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#ZHE (B.5) AN S E:

A
Vi R, AT (LD

VR AR SR, BADATE (L)
Ci—— M iIppmiR . CE I UKD, TEEH.

5

R E

I EART

a)
b)

c)
d)
e)
f)
g)

BB
IR FES :

BIT%;

AR 45 R
o asdt:
M AR
o H s

Wi PR EORS L IR E S E R
BT WIS E T R AR E (WA A FEH RS A

IR IES . SRERIE . AU,
U5 5 L4 2

AbrttE RS E R Hra R I KA A %
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