IC5 27,160
CCs F 2

e e N RS 3G ORI [ E 3K be i

GB/T 19964—2024
£ GB/T 19964—2012

HREBEENENRERARNAE

Technical reguirements for connecting photovoltaic power station to power system

2024-03-15 &% 2024-03-15 338

[H] K i 5 i 5 A
& %¢ ki o 1k 4 A -



9
10
11

GB/T 19964—2024

I T D T R DR TR PP PR TPPEPRE TP |

o T o |

JUTEAET | FSCfE wovovevoronenresssnevnes sisne nsvassnsesns vanone s eos yoenas saresk v sosnes srassnsssnssninerysessenss |
AT AR B o vonisns v hod s o0 ovw wih owe 00w O H SRS G PR O W SO O W VR S T VR e R s D
EF IR THITER s i v s i a3 s £ 5 B R A R i e Ao
FETIHE R wasswwasusa ban vonws s s 60swinans (¥uasaes bhusva w4V 008 405450 b4n o0 VEURBNIREEVE KR SV ROV BT O TR R w0y

Tl 4 el
BEEERE covonsvenrnnanennsntnssnnes bes srebte van erd ous eosabeRaeaEresre s ssrbes eEibR 30 Ha AR VSIS SR bebhr s e RO B0 00

i_z‘_'ﬁ“n‘ifﬁilﬁi R T T S |

L= i (

NP A= = 4

[1” [l B LR AR REARESRERE LA AR EEE RCRRTRE LI S RIERLEE SRR AR L R R IR A s R A R AL R LR AT LR R RE LR LR LX) ] i
L EE

{1 B BIRL I ZEBL cemvrorvarnennsnisstantin e ca st s s e sare s s s sar san s s s sar ssa s ses sesareasnaneans | ]

SR a1



GB/T 19964—2024

i}

Bl

AL GB/T 1120200 b AL TAE S0 55 1 3820 o B AL S04 Ay 8 4 e 5 T 000 ) i AL 2
ACHUE GB/T 19964—2012¢ AR BRI AR D RAEAME D, 5 GB/T 19964—2012 #
L o B 45 4 080 6 0 i R el S R E AR B IR .

WO T ARG R L 13,2012 4E RN 1 860

1T SR o T AR L R R P R AR M e — AR (WL 3 R

— 30 T AR K 3 — W IR AR A B AR (I, 4.3) 5

BRI Y AN X e B A (R 2 o (LR S A (T B S T PR R 6.1) 5

— I T AR A R RS E R (L 6.2)5

—— 300 OR AR Al A R T R S SRR TR R S - TR SR (R 6.3)

T AR e A TS A A AT R BE AR (UL 7.3, 2012 AERRAY 9.3)

— 380 T AR A H R e S i SR R R M e R B A Y R 7.4

1 7.5);

—— ST R S T R O £ B R o e R R (LR 8 R 2012 AERRBISE 5 B

------- T BT O A H i O BCBRE R A R (I 10.1.2012 SR RRAY 11105

— RN T ek S e R A R Gl U PP =R R A I 12,0,

T AR SO R R Y BT REWE R L AR SO PRAY AT HUM AR L RIAY AT

Al EE D RRKSSEEIFHD,

AR A R T R RO A B A R D B A O PR R T g R el o B R A
e o T AR,

A SRR AR A IR o Al TR AR LR L L B D RO Ak i AR
BT g A2ES KEF.TH.AXEHKEF F 08 DU EH LW TE DEE.
LWz ket Sl a) ] RV SR

A S B R A SO T R A AR

—— 2005 SEHE R E T B GB/Z 19964—2005,2012 4E5—RIE1T:

— R I W BT,

m



GB/T 19964—2024

HRREZBIEENBENRERARIAE

A SCHRLSE 7 GHR e e s 3 A ) RGN AT T T AR TE T H FE L M S L A7l N L T R
R Al D B LA R 2 e U R S A B AR L LA R T B Y

A PFERFEA 10 kv LA RSSO A B R i AR Al b g B A e T,
B 8 fifi il % B8 A o & AT

2 MEHSIAXH

A SO R Y P e SO B S | R A AR SR AT A SR, Horp vk H A 5 H K
A% B 00T B AR FH T AR SCAF s AN T F A B SO0 - L B W A (L 56 T A I 16 RSO 8 L F
A ST

GB/T 12325

GB/T 12326

WIRE R i (e o TR A 2
HORERR A L PR I S A R

GB/T 14285
GB/T 14549
GB/T 15543
GB/T 19862
GB/T 22239

GB/T 24337

GB/T 29321
GB/T 31464
GB/T 32900
GB/T 35982
GB/T 36572
GB/T 37408
GB/T 37409
GB 38755
GB/T 40289
GB/T 40581
GB/T 40594
GB/T 40595
GB/T 40604
GB/T 40607
GB/T 50866

i L (R4 A 4 A Al A T AR LR
HLRENR i 20 T H Y I
HLRERTRE = L TR -

HL e A M 5 i R
HRERHA MBEEL2FREPEAZR
FLAERTRE 2 FH A Y g

MR S H o JE Tl A R R
GER Sty L

SR Al sl 2 v AR A AR AL
7 2 L TR P9 4 f i B AR L
WA 9 AR e R4 T A B S
Ye AR % e 1 0 56 2 4 AR R
AR B e I 9 3 2 e P 5 AR ML

B RG R 2 E T

JEAR A HL i R i R B AR SR

W R A fa i T R ME

HL 7 A% 0 R IR BN AR 5

T 1 L I8 — PR B AR AL B b =
A A o I S = 17 (R B A B R A ER
) A PR P 0 R Sh 5 T AR S AR BE R
He kA el e A Ll R L

DL/T A48  HyfE T 5l 56w 35 A8 B R
DL/T 5003 WA RS IHE [ shfbiZ i



GB/T 19964—2024

3 RiBfEX

GB/T 40581 .GB/T 40594 .GB/T 40585 F 5 #Y LA B F 3 AE AE Sl T 4 0t
&1

FIRAZBIE  photovoltaic(PV) power station

G AR i 3t 9 2 2 R R R B AC I S R LR R i o LB R R A

i T Tl T N IR B L LA R A Dl 5
3.2

FAEBE  inverter

L P A A R Y T A
33

FME  point of connection

X AT T 3 A 0 TR e v oty o 2 T G ol ) B 4 5 08 T TP S O R 5 el 3 R AR A
A T R
3.4

JRIHZFM PV power forecasting

PLAGAR % B i 09 D s T 8, Dy s OB ROHE | B sl R e A R A 5 A O R R s T R I 4
B, LURR M BE 3 S el B R SRR B S5 (5 B R A B R Hr A S B IR R R M R SR E BT
T T AR 2 vl oK ok — B [l Y A S o R

7 AR AR TR A B Ay R P B L B AR e DA Th S TR
3-8

R TIERM medium-term PV power forecasting

FEAR A A U R B Ak 240 h A S AR L AR 42 BE SRR 15 min,
3.6

EHRRERM  short-term PV power forecasting

JER A& i H Z Rl i B Ak 72 h By A Sl SR B ) S HESE R 15 min.
3.7

REAXKIERN  utra-short-term PV power forecasting

FEAR A AL B AT 15 min 3 4 h 094G DHD) AW L B E BT 15 min,
3.8

FREBIEMEBEFHE  low voltage ride through of PV power station

el ol B0 SRl ol A B 51 R A el B I A B B A - R 1 H R B S R R (] ] e
P G B el vl BB A i TR T i TR BT
3.8

RRZHRILEBEFTM  high voltage ride through of PV power station

2 o, oy A G Sk 3h 51 ot IR A ol il O e T T o e A — s Y T T e TR R ] ]
P AR 2 el Rl A A R R 3 s T AN RE
3.10

AL ENR-BEEFHM  low-high voltage ride through of PV power station

M, ) B G S R A A0 5 e 1A P el e I L R SR S TR R i A o Y R R R R
TN (] (7] B P4 o DG AR A E 0 R 8 S 6 190 i S22 AT PO T AT

T BRI L SR

2z



GB/T 19964—2024

in
HEERUEXHERIME  dynamic reactive carrent increment of PV power stution
AR 2 P A TV e Al A ol e R A () ) el M R A R A D L R R T LR R TR ST
i T ) PR 30 R ALl AR a0y i ol L O ik
- R RS A UL
3.2
FREBRYEHHELER EFAEE  rise time of dynamic reactive current of PV power station
-1 05, PR, o, 7 oo ok 30 fl A 5 (0T Wy o 300 000 242 ol 3l 285 O ol o 6 A4k 300 008 G 9L
19 9034 Bif 75 Ay ],
313
ME  islanding
A7 0 7 e 0O ok R A R R B A S S A AT A
B DRSS A R W RS . AR R R IO R R R N R R O A e R R
o O S A R D
3.4
BAELE  anti-islanding
W5 2k A o 40 ey

4 HihhE

4.1 FMhEREH

40,0 e Mk i v E £ ) AR A Y T T L R G SRT55 (GB/T 31464, .G/ T 40594 0
GB/T 140335 B HI M.

4.1.2 NRBRMSENEEGNDEEWEL L&D EL T THEL FHERSHNESR
fiahTh & .

4.1.3 KR EmEgIhEER R AR 2R AT BB AT A e i .
1 T SR R o F b ] R R A S R TR B RS SR A
ol B Y A Th A Ty o e )R Y B AF G GB/T 10289 G IE .

4.0.4  fEe IR A nh I L OF a5 AL L0 B K IR B R IAE S0 D 1R b O R R o ) AT T 2 R A
P T L AR A A R A T LR LR (U LR T ARy R O RN YT R B R
HLHIH S H A 10 S0 TR min, 24 A BH Tl R A e R L R B R T h R (A1
A A

42 EzRpw

42,0 e B SOl R L AR S e e T e ) R LAY S AR E A T ok
alg 7 IE M

4.2.2 M BHMEOERE T ARER R R 0 I e o A LR S S R GE T

4.3 =il

.31 Ul — Tl E O RN B S GR/T 40504 .GR/T 40505 (MG, — Mo i o file o 38 8ol A1
FEHEENamm sl S5,

4.3.2 b oy 550000 0 M0 0 — TR SR T B A RO N ER v g R R S (D A e S

3



GB/T 19964—2024

£,

AP, IR KW H Th I B L B R IR EL (MWD 5

Ki —fihimhi 7%,

fo —— WHRGER, BN #RE (Hz) s

fo —Hh RSB SR, AN M2 (He)

Py —— Jeth s WE A S, B IR B CMW)
4.3.3  — U R A LD IR 2R I BE X B MR A AT H A HL AR A A TR O Y R oh e R e
HLFIB ST A T 8 40 2 W00 JBUE 0 LT 8 10~ 50 B8 X 9 11 9 4= €0.02 Hz~0.06 Hz),
4.3.4 4l REMFE KT 50 Ha B AR K s i A 2 2 S22 i 0 (8 BR) B0ADh F Lo Y 80 A 20
Th,
435 Yl EGWRANF 50 He BF. 600 % v O A ol 2y 3218 n i 604 R BR /0 F 6 Y8 A7 2
By E:
4.3.6 — IR ThIh R0 B A EE IS IR R R TF 1 s, BRI EN R K F 5 s B BRI R K F 15 50—
VORI IR B B2 5 I A A 2 2 380 e 2 o A R RO A I I By 1
4.3.7 Rk 8 - HEEh R g AR EES MERERS IFHES HEZTHELRER
B, ey FI 5 450 0l T ok A e 0T O AR e R

5 THBE

51 ZHHEE

5.0 R % o ik g2 36 i e AR 537 8% L 1o i R A0 AT S el O T S SR A B i 0,95~ HiFJS 0,95 (A8
P Bl 2 ] L O N LRI s SR HE P SR8 AT

0 p.)

0 1 fcpum’i fﬂﬂ&{%

—. 33

Fral o5 1
MG PR R AT 2D T R s 20
Q — R e T s £

1 RREEFRLTHENER

5.1.2 JGOR 2 ol I 10 TR OR 380 78 45 1) TE 2 A kR AT AE Jy . N IR 0 7R 4 Y JE Il AR N BE W R R
Jy G IR TR DGR R e TE T A A B AR IR A AR OFIBORBLER LT TR
e 0 10 O A e A TR A A PSR



GB/T 19964—2024

5.2 ZTIHEREE

521 NFREHBEMEDHERREMYER N RE S E MoK ARy E R, 90 EREsH
oK.

5.2.2 AT FHAL IR BRSO K B g HCEDE Y AP TC 2 A i 1 BB R 2 AR K B il i 2 o] i I
LR G | 7 P A BB A T oh 28 B AR R e i 2 Y R B — 2 R TE T B S R L R T
PR BEAS R B IR 22 s 3 11 B 09 56 o B G Th Th 3 R AR A E i 1 I 2R B 9 2 Fo L R Th oh
Z A,

5.2.3 ¥ Tk 2200330) kV ICERGETHET 5000750) kV B RS 4048 A By 6k & ek, D &
P8 25 P TE Th 50 R BB 5 b 2 6K e vl 0 0 A e o P T 2R I L 3 A T 2 9 R OE Th 1 SR R AR A el
T 2R HE Y 2 TR E T A 2 o H R R A B R AL IR R B B AR R
hah e B R & 26 2R B 09 4 Fo h oo S SR R

5.2.4 IR % AL 3 e T O T Rh A 0 R LA e AR AR T A O R G 0 TC T o R R Y R
i R E

5.3 BEEH

5.3.1  JEAR % e g Hf5 JC 2l ol Bl A Ko RS AR 1 L R MAF S GB/T 31464 Fil GB/T 40594 fHH
K E .

5.3.2 BRI HL UG NG E TC S/ e s AR G R N LA e DR R S T B R
J2 1] 455 s o 4 e A R A 2R W) s A A Bl i

5.3.3 ARG HR I F RS TR HA 2 H R R SR

5.3.4  JG{R ik G 2l e, s A o R 46 N R E shi ol O G M REELAS R R R OT M S L R E L D R R
(A R Do B0 . of L B i e (R R g M Ty A e B oy DA R A 2R o Sk L, 5
BT FF 90 o, v B0 95 o 0 7 BN ] R R FE LA S GB/T 29321 B4 6L .

5.3.5 e [ HL H Ab T OE 0 FE AL E A 35 kV~110 kV BSR40 A B R0 Gk & E ek 8 e B8 3%
FF W 5 R RS AR PR AL TR MY 9726~ 107 Ml .

5.3.6 e R H1 He 4h T T B I PR S RE L i 220 KV B DL b R A5 g AR RO TR A E O IR B 6 4
30 L TR B AR B FERY 100% ~ 110 % 6 [l .

6 HMEBFE

6.1 1KRBEZFE

6.1.1 L7 R A0 AR OB BOGAR AR 0 I W5 E HE BT I YR A e L & B 2 B I R
FARAE N, BT R AT .
a)  JGAR S S O ) L TR R O B G AR e el P A G R G A B R DO T b £ 35 T G 5 A i 9
HLEIETT 150 ms;
by JGAR % o i I 6 A Fe Bk ZE AR B e FR Y 20 Do Inp L JRAR i o P A DG AR A AR R R AR 3
IO G 08 A IR M S5 1T 625 mss
o) AR & i I R T L R B AR AR R AL PR A9 20 %0 DL L 2 90 Yo i L AR el 3l P i AR B A B A
Thah b B RETE B 2 B s 0% B 5 DX Bl PN AS R 0 3 32 1T .



1. i

i fEoL

0.5

SRS
&

S OGARIEA HRIE T AR
DA o R

or S

0.3
1.2

1 Q0 0.15 0.625 1 2 4 4
Bl

B2 (ARZBEBEREEFEER

6172 HMERNRELEE
T i 27 2R 4 e R L S R % U e 1K) 2 e R L 1
%1 kEEBEARESAELOE
Vi [ 2 8 g
= R A e S P 5 2Rl
T ] Dt e PO 2 ek
BAAE A e
613 HEABHOSSENSELED .

v

AL A A =R B e R O IR A L 0 O R T R v B OV ER B R 6 AL & Bh AR T
iR AR T,

al

24 AR R Lk I Y 8 i IR T PRBR B LE Y 90 26 i, Y AR S v b g ol P AL T 60 A8 0 N R Tl
FEEHRERN ZETTH LB RS HE I, S8R B RNE AL ZR. ST REEE
i W] 57 ) T Rl TR A A I R AR (2)

AL =K, X (0.9 —U) X Ixs (DL U, K 0,9)  wrormeerencrisenavcs 2 )

of, — ek i I TE AR sh 28 G2l d I R LA 2R (A
K 0 S el ik 2 SO Tl W B L ) B

U, —— 30K 50 5k IF P URAR £

i« — HEEENBEER. EUEEW,

AR BB AR A B K TRER I ASL S Y e  REEEE R 153,
AR B H il B B O e 3 T 3 AN O P 20 ms,

781 R BT PR 2 o8 3 56 0 R 0 B 13 06 5 T SR 3 0 T
B 1,05 1»&

HIrEEE R E Ekdg 950% 2 I i SR EREENE W ns B ALY



GB/T 19964—2024

LA

6.1.4 AMBHMHAHELNTEER

S 17 R 850 B = R R R 9 B R O R B e T R L TR R SRR e L R R b
IE B T i S R RRRRIF .

a)

by
c)

d)

e)

MOk Az ol 3 R AL TR 2 S AR AR AR AL TR A 60 1 -~ 90 %6 I o AR 2 ok 3 iy el IR A B9 I
Fe-JC 20 38 67 Ay P TR B i E 8 AT A9 TE R TC O L A L 0T 1) 5 IE R B A T Bl v O
AT, 2 A0, Bk 99 R M iy £ 6 D0y o 3 0 Ay o, TS Bk 9% 00 4% 3217 IR 6 £ P T 20 o Yot i o i T
SOUF s ST R AL 225 B A IE G 0 e IR0 k% o G 3 I e B AR OF
RE(3),
AT =K X (0.9—=UTy X Iy o ,
R v (06U <20.0) e (3)
A
ATy — R A el AR IE ¥ S A Tl e 3 B L A R (A
A, — AR & o el e 1 7 Bl A8 C Tl L T ot B R (A
K3 — 6K o s 75 0F 17 JE D o0 b ) R 8
Ko — 64k % o il 3 2 005 000 o 3 LG 10 2 B
USSR & st 3f W) U R IE 17 i b 4
U, — 6k & a3 s R 0P i hs 4 1
Iy — k& ol e di, B0 h 4 (A),
AL GFERRE AR K, K, 80 ) R E RS BT 10,
SR R ALk A, R 3 7 JE D il b i ] B A KT 30 ms,
P 0 e 4 S 0 R R b 0 b B 4 B A 118 7 R AN T R 8 o o B TR T
i 1,05 4%,
23 PO F R AE R A /N TR B A 60 MOR AR e b ol B ARAE AR 306 A B AR T Ah 4
B ST 0B T L B R S R A R I e L O B ) AT e S £l R R
T 1) L 18 ACTE 3l 7 T 2 HL 0T I ARl 19 IR W 67 ) 2 R LR

6.1.5 BYkEHEA

L 2 B 16 A ) o G IR ol A D Sl R R B o R R T T R R
AR AT 30 LA /s,

6.2 BREFH

6.2.1

S A AERIT

a)

b)

c)

AR % WL 9 16 o 90 S B o R Y 125 90 A 1 55 130 M6 B OB AR 2 6L 35 o A9 D OR 326 78 2%
TG T 2 L B A B I 2512 4T 500 mss

R e vl 190 L R 8 AR E R A 12000 0 1 & 125 DAt R B ol A B B AR 6 8 %
I S b A 8 S A B I 0B 1T 1 55

AR 5 oL I 9 i T o AR L T A 11096 B4 2 120 Y68, bR 2 HL ik oA A o 1K 506 A 2%
Al JC 2 A2 2 TR RE 8 NI I i 532 17 10 5.



GB/T 19964—2024

VTS R

SR BN E
BRI HT

JFPI AR (p-w. )

T fel /5

H3 #RzRUSREFUEEX

6.22 HERBIBEES

R I TR OB o B B B o SR AR E R F

a)

e)

A0Sk 2 o 3 5 o T TR A B R LAY 110 Y~ 130 %0 B o e 4R & o o 1) et 190 53 A B0 Tl L 3
it Ay W PR P R0 OE RS AT B TR e 1 Sl S s AL 2 8 e R
Bl 0] v 0k R 3 O R R A R A (),

AL =Ky X U, = LD X Iy (11U, < 1.3) werorromssannsnans( 4 )
K,
AL — 0tk 5 o 3 T ARG h G h i R B W 2 (A
Ky — SRR Al sh & T o e it e 1 80
U, == GA Sz vl 3 0 i L TR 4 (s
Iy — MR B i N R (A,
Stk Je sk A TG e R K TR D RS BRI A  H R AT 15,
SEAR v b & A T L I b TR S KT 30 ms,
I 0 FEL P g B0 T RO v 3 E T o 30 B K B A LIS T R ol 3 e LR L
B 1.05 1%,
5% R S TR R R AR LR 11020 LR B2 6 IR % B 0 R 7E 30 ms AR I 3h & X

6.2.3 HUEHREN

TR L PR R0 0 P R 5 2 I WS I B O IR v o L R oA T e
1 N g AR R IR 2% IR R A L R A T ] R R O A R, k&
FEL S DAY 9 50 R 390 25 8 7 VR0 L T O AT O A O R R R R R IE A IR B GB/T 37408 M
GB/T 37409 (33K

6.3 EEHETH

6.3.1

RS

DU AR % F ot i B f P S fIC o R S A B 7, AR EESRINE

a)
§

AR AL oty 9 07 L 3 A AR o T S R B ) 5



GB/T 19964—2024
b) 0P AV L . A R e T R 06 2 e B Aoty 2 S T 45 [ )

{6 JEL A 5 T REB 0.2 =2 s
o) BRIT R A S R AR R 6.1 BYBR,

632 EER-BRETM

HEA K o T 2 A DX A o o R o e - o P AR A e M- o PR A O
AR

a) AR v L A e PR U S D TR R R 5

b) GRS v R L 6 A A = AR R BT RE )

7 EBEITEMNE

7.1 HEERH%

700 I R AR AR R Y 90 %~ 110 Y 6 b 0k & b vy B0 AR 206 7 2% A0 T Th kb B2 2 8 1V fik
EwEST,

7.0.2 IR AT R A L TR AY 90 Y Sk AR S AR AR TE Y 110 Yot L (R K ol P A S 0K 0 R 2 A0
T & RS 6.1 M1 6.2 FALE,

7.2 BEREBENE

S BR  fh S R I AP R GB/T 123268 B 9k JE GB/T 14549, =t K 7 3 5 B 35
B GB/T 15543 AYHUE N 60k & m b o9 Y 6 00 2 A 8 M J0 Th /b A2 8 17 ik 0 S R & i

7.3 BABERH

73,1 IR e vl B9 00 2 o o o K 2 OEOR 1|7 ST

nbookl18.com

I RAEFFEOHTEH R
f<ia6.5 Ha A A R T ) A B A AT R M AR T

6.5 Hesf<247 He | BEBWIET 47 He BT 16,5 Ha Bf etk B b s EEE 575 s f)fE S

47T Hes f<4f5 He | BB T 470 He BT 47 Ha W LR B RN B A ELEIT 20 s 6988 N

47,5 Ha=if<48 Hz | BIRBRIET 48 Hz @ F 47.5 He i bR R sl B B 05 17 60 s f9HEH

48 Hes f<C48.5 He | BERBRIET 48.5 He & T 48 He B OER B A BN B A B 2217 5 min HHE N

48.5 Hes [<550,5 Hz | EHEEAT

B RRR T 50.5 Ha J6F 51 He b R AR B BLRA £ 05217 3 min HYE S JFET
%J‘J B G0 L AIUR T 3 e (G o e ol g R AT BL SRS R R AR A R (R P 8T I

BEGRMT 51 He BT 515 Ha i OIR & s b B A P24 50 s 1AR }H#Lf
o) FR B A B LRk R T R R DR A R S R AR O R

f>51.5 Hz SRR v 0 P O 6 8 % R DR D £ 8 A VR A I o 0 =

50.5 Hz< f<51 Hz

51 Hz< f=51.5 Hz




GB/T 19964—2024

7.3.2 AR 3 P AR 6 7 8 RIC O A 206 BN TE LT R GEH AR AL R [ P R IR i B AT
@) AL 0.5 s By A A SR BRI EXEAKRT 2 Hals;
b) AR 1 s BT BB R AR A A KT 1.5 Ha/ss
) AE 2 s BY T 1R A6 A A L AR R AL SR A 4 RHRCR KT 1,25 Ha/s,
i v ) B A A I EOR AR 4 BT

b g
SLOR 205
i Loy /
b s
30.0 7
3 | dffde |
2 2 Hyys | | 401
.gj 490 === : 1.5 Hefs | |
é _____ :____ 1,25 [z/s
R I |
¥ 80 | :
_____ S . §
I : |
ol : | !
I ! .‘
I | !
) 0.5 | 9
T fBe/ s

4 RRERBEEETHREEHER

7.4 (REHILENY

740 SR Kl (A A D O A AN DA B R R R TR AT LA PR SR i T A RE D
7.4.2 FENBTCH AR AE IR AR G0 00 R e i 0 b o DA S G 7 ol e R AL R &
A S R 7 4 R AR 0 A R R e B R ) o B O S L 9 B B AR Y A L [ A
SR T 9 58 e T A

7.4.3  HEASHIEH M8 20 U AR A A R R A A R R R A R MR AR R IR RS
TR IRF 1o R s 4 ) 0 s o8 9 LA I MU 0 o el TR A BT o o R4 0 i B 2 R

7.5 R/BEFIRS

DR 2P e A B8 S UL B30 58 U AR 0 » A A b R R 206 B8 A BB AL A DL T T
Y/ IR 2 4 7 PR A B I 45 5 G % REIE 5 R R U LA o 4 40 W 5 I B SRS 0 T R AT
W

8 IhERM

8.1 WIhREFMMN LG R LR

1.1 MR e T G (R B O R R A GB/T 40607 A GHUE .
8.1.2 LR T 5 4 R 2 A LB vl 0 ST A A R R 0 O (K T T 0 i N ) S M A
KT 15 min, B STREFE AR & A o 0 382 BROG AR R v 28 96 A e A0 165 9 J E 0 55 L 2 T G Dy 3R
mm

10



GB/T 19964—2024

8.1.3 PR & v i R i R e (00 1 R g R P LA A R TR K e A ) o R R e 55 L R 4
15 min [ fL 7 8 BERLH L AR — Yo fa R i 25 R

8.1.4 R vl i oy ol 7 R LA 1 RO A oh R T 5 A A [R) I - T 5 A IR B A AR
R s B OT AL RO

8.1.5 DGRBS 15 min [ 2h il il 3 90 BEHLHY B4R 20 @ T AL 2 b S 45 5 min [ &1
TR AL L 0 R A S R R

8.2 WlEwE

8.2.1 e ke S MEE R 10 B GE 217 h~240 b H P HEWM RN AT 75 %,

8.2.2  fEMH Bk ThZ H £ S H T, PO OF B e S AR T 85940, B AT W H T B A S S0 A i
F B5%,

8.2.3 HEHDER T RIS RS 4 h T A T AE R AAE T 90% .5 4 h T H T B & R 80
AET 90%.

8.2.4  HbAT O B AL vk 7 BRI 280 A T o A R T e L 007 G AT R ol A e R el 3R

9 HERE

9.1 BERZE

FeAR & o B AT L B R A FEEE S T A PR R 22 R0 2 GB/T 12325 MR,
9.2 HEBES:FAE

HeAR 3 B AR & 0 2N I Y T B B R R SR R GB/T 12326 AR .
9.3 ik A0 E i

9.3.1 JEIRAzeL e B A S 3P R TE A RIS LA I 2 GB/T 14549 RYSK,
9.3.2 SGIRA IR A, Gl A R B m I R GB/T 24337 RRR

9.4 BEFRFEHE

FeAR K AL 1 AR B 45 4 5 A9 e TR RS 6 BRI GB/T 15543 BYER .
9.5 MM EEE

S AR A b b 7 A R ol O G I A A, T LT I GB/T 19862 YR L IR A vl b b ik
T B A B A TR BR AT, i L B T RS A A

10 HERIMSY

10,1 {HHEHER
1011 SBAk A& ol 0 ol B ST S (R 0 AR 88 C B b A I A SR A K o s R AL e R S A R

AT H TSR F 2 Y, O A A A 25 i R o o Y DA
10.1.2 R e et ot 1o s 7 A0 e 0 B A TR 0 22 B, O e AT R % o R S A

102 #HES5SHEK

AR 25 P L AR 4% HRL Ty AR 0 JEE LA (3 RO R PR RE N SR T AR . 2GR e o e R 8 itk
1



GB/T 19964—2024

8.1.3 Mk A vl i R g B R A (il 1o e ) o EE AL M A bR T K o L O R o A5 R R 4
15 min [i] WL 7 3] AL 41— YR e 30 o o o 25 3R

8.1.4 M fk 2% v i e vy Jg VB RE AL AL 14 S AR S SR T 5 L o [l if o i R I 5 S A I i B A AR
AL EE T I AL BRI

8.1.5 JGRA LIRS 15 min [ 3h o oy W EEBLHY L HE 200 A 200 6 P LB A B 99 5 min 8167
T3 VR R b IR A S R R B .

8.2 FllEmE

8.2.1 iR o EHMELE R 10 BB 217 h~240 b A TR BN AR T 75%.

8.2.2 MOV R T T 5 0 H N, T O HE AR R R R 85 Y, H AT A T A W A IR
FR5Y,

8.2.3 MM R IR ES RS 4 h TR A XM R E5AE T 90%0, 55 4 b T F OF XS4 8 R
AET 00,

8.2.4 MibAT IR K el okt g2 BRI 220 0 TR o T RE TS ORE L Al P AT R SR AT B PR R

9 MERE

9.1 BERE

ToAh % s He AR L 1R 3 E 35 A A PR R 22 R 2 GB/T 12325 iR,
9.2 HWEEZNAE

TeAR B v ol e A UGS & 1A 2 30 3 4 9 o TR Sl R (R AR B R GB/T 12326 MR .
9.3 WikFnEEH

9.3.1 EHR K H s 1R BT Ee AL 3L B AR R B i T 2 GB/T 14540 RYEIK .,
9.3.2 JIREHLENIEAJS .52 IR a9 1E] 35 I RE A GB/T 24337 iR,

9.4 EBIELNFEAE
TR S s e AT 5 1 4 A P B A - 5 B R A GB/T 15543 AR .
9.5 AEaME
e AR 2 vl 3 10 P ok T SN L I A RE T R GB/T 19862 WYESR . MR %k i g
A R A W B SR A R R A B iR 4,
10 HEEBENSE

10.1 fHERE

1011 AR % a3l Rl 7 oG AR A A% R A B I8 R B o 4 o R S A L T S A R
A7 TR 0 2 B e A A A off o DA
10.1.2 DR Bl il 17 e 3 S ol A S0 A5 20 2 B0, O 0 ol R R R L A O T AR

102 WESSHEN

e AR A e ik 17 A 4 PR O A B R B AL ) R T R AR RE M S HIRAL T . MR R v e R
1



GB/T 19964—2024

P 45 0 0 9 0 R 2 b ol I 32 20 L 88— 4R 0 7 B O A e

11.3.2 NefhEmiS5E RS EEERNEMEFENEN S E95E AR A —F O 5 L,
SE . 1A Y AR AL IS A IR B 2R A o B AR e R R L SR 1 T

11.3.3 R 2 e 3nly P A3 1 15 2 80 80 v 4 A DG A S - B fE A 7,

12 AT

12,1 GIR %R sk e 1 A R GERTRL S8 LI BUATPE O . 2O6 IR R i e ) 2R B R B A TR S
PR
12,2 JefR R G T4 AL R BEIENTT 30 1 BE 58 OB AR08 4 LT Tl #0238 B DL RO IR R da 3 i
BRH LA S TR ORI R B D R L & R
12,3 SERR BN 7E A A W AR It M BE 175 6 AN F1 N o 38 58 S AR R Rl il A2 A AR 4R 003 R T A0
P ZR RGN,
12.4 SR ERIEMNEATE N ESHRESR FUTHE.

a) R A v v BB B s

by JEAR 5 e kAT Sl ) S ) A R e o RE 7 3

o) BRI T/ R BE A B A

d) R A o 0 o b 2 I PO P A

e) AR A v it s SO0 BT M 5 R TE A A 5

£ PR e 3 B 5 R T R A

g)  JefR & s T MR .
12,5 2R At ik o iR o 20 PR 0 50 ) 22 4 s e R SRR D e B MU BAR AR
ROROR  HFOEAT BN AR T A




