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Storage battery capacity calculation and algorithm improvement
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Abstract: On the basis of practical data in 220 kV substation, HOXIE method and voltage control method are used in storage battery
capacity calculation. Similarities and differences between two methods are found. It is also found that there is inaccuracy in complex
storage battery discharge calculation when using voltage control method. Furthermore this paper proposes improvement scheme for
voltage control method, which makes voltage control method accurate in complex discharge. At the same time the present 220 kV
substation parrmeter provides practical data for DC system research.
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Tab.1 Table of DC loads
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Tab.2 Circuit in discharge time

A NEIAR G / A TNHIEAL G / A
I (0~1 min) 241.35 186.81
L, (1~60 min) 122.85 68.31
I (60~120 min) 0 113.76
Ix (BEFLS ) 12 12

2 BHMMHRIBE
e & I IR A R BN R AN 37—

A DRI 2% 2 S0 B A ST I 4 45 IR R 2 1) R TR AT
27 TR R 0 F A 3 T R B 4 F PR Y 1% AN T 85%
FRE R . 2 AN 2 MO R A R AN E
F b O B I R PR AR, B2k r R R . T AR HE
S B R G Sy, TR R, ISR,
2 H R EL 1.80 Vo IS EE AN B -
0.85x110
n=————=52
1.80
3 HXIEAItEERMBAE
by b2 R K& HOXIE 45 732, (EH
R RE v . e VERE &GS 28, T EORS FE ie
e TR B R UE B H I 20 R ANMIC T i A
VEHL R A RTHE TR 58 f it 1 75 o
HOXIE 77 A= (2) ~ (5) is.
T H AT A sk 22 3 P I U B IR B
3 R s AR A R I i B R AL
RHIEAREAARNA X, TR K 1.4,
AR

(D

Qf:KK——LfJ}:L4x—l—A (2
K., 1) 1.43
1 1
=K .y (I, -1)]=
& =Ry 6oy ke T o)
1 1
V4x[——T +—(I, -1
><[0.598 ‘+o.6(2 V]



=212 - CHERBEY B EH

1 1
1

=K —1 + —(,-1)+
Q3 K[KCl(lzo) 1 KC2(119)( 2 1)
L (L) =14x[——1 + (4)
K (60 0.374
1 1
(I, -I)+—— (1.1
0.375(2 Y 0.598(3 )]
0, =K ;[ :1,4XL[ (3

“Ke(5) 145 %
& ARV AT max{0,0,,0,} + 0 - A
(2) ~ (5) HEAEE BT .
25 b 220 kV MRS PR FL AR B N A
EAR vk P15 25 5 306 Ah, o N EBEAR b 57 2%
362 Ah. JJIEFEZE RN 400 Ah [ E Lt

4 HBEEFIKRESTRENEHE
HL s P B P Tt A A R e HUIR S
N INERES GRS

C. =K, =

(6)

CcC

Hrp, Kee WRERIERE, SN TAFBHEZ L
P R SR PR T8 PR ]

H R HNE L e A R R, (H2f
PR Ak 2 S5 B s L ARV PO T B 4 SR 25 S AR K. A4l
WS 2 b I L R 58 BV 0 T BT E . A6 & Wit
AR PP B R SO A N N Y ) R R
HOAHBR . FriEXT N2 4R, 76 T I ) B (R3O 25 &
MNAZBRUA T WAl s E e 5 28 KB T, Nix
AN RN AT B, e U T IS TR) P () ey
TN o —AMEE R

HALHE R HREM AKX T LUE H, e aert
SOBCRIE 1 h & R A . T T35
fap 7 1 h FRYR, 305 Sy w5 22 2 h AL A7 Ay
RS, HSAFE PR TBOR I TR B, # RN A
X (6) HATTIA, 0 BEE 2 h B, 5SS R
e IR ZE . Xl TIPS 5E—4
NI TR R By FL 5 4 B 2 h IR BUR S N 5 i
S

F R HE B R X, aTUEAFAE 1 h
R LU 2 h RO FE R R AT A AR, B AR
AN ERS I, FRRA 28 LA R AN
K. HETHIEH T = ANBCEE B R A
HE AL

(%:zkk[<;(zh)4_<g(nu ~ cgah)] 7
K..(2h)  K..(1h) K. (1h)

Horp: ¢, Q0 A L 5] 2 h B3R, C5 (1 h)

JHIR L SEE] 1T h R, C, (1h) AW LY
T 1 h F2EFR, AIAEREL K B 1.4, Kee NE &=
RECRPER], A EIARNAT R

I
Co—142L

3 12
0743 0598 0,598

A b R 4 TV AR AR A [ (1 8 AR IR AN
FE AR, 2 1 min Bbdidi)G, A5 —
BRI E], A A (6) FEATHE . b
s MATAEPIAN Y B, B 1~60 min 474 FELIAL
1 60~120 min Hfg LG, PIAN K/ NANGE 1 HL U
MR AR (7)) HATHE.

gr b, ot r i s A AR 2 220 kV L
AU & b A o . A N sl S A
RAAZR (6) #3306 Ah, T NEPEAS T4
HEARANAL (7D, #43]362 Ah. WAEFFE
“hj 400 Ah 1) Hiith . 31X 5 HOXIE [ ¥4 45 B A1)

5 S45HOXIE 5EBEITFIERELR

WEATE A, BRI EIENT A RN T
HOXIE J7 VA HIV A 25 0 o 102 IRy Hi P B A\ 7% 2206
TG 1 2 BscE TEFE A R . Ak, FHER

k;jzkfc (8)
Horr: Kee 2HRIERRER A AR R, M Ke
AR ERE T AR E R, HA 9
ALK (@, Bia kI, HIEZEEE HOXIE
(1A AT TR AT B, A & —30r.

AN S AET, HUERIER 1 min (3SR B2,
YN LT A7 = P 0 e Ol W 7 = SN e i
), AR HLAER R B A I vk . BbAh, RV
JERET 1 h e v A BARASCHES T 2
h TR E A, (HZATPRZIE T 1 min (1)
ML .

6 Z5it

ASCAE ELR U 0 BT RS 1, X 220 kv 3171
ARl L BEAT T R R . ASOR
HOXIE R P RA R 7234 TV 5, R
FOOTIRM S7 R S R IEAT THRT S 4Rt A P i
IRCHERIRN e . KB T PRSI I B B I
R KPR AR i 22 AT T R TR
BN S B I ER ARG ETH IR X 220 kV 22
HLE I LR L B 2 S i
&30k
(1] SR A TR TR FMML Jbst: hE R




HP, 4 ARr i E ieA B S Sk e

-213 -

HiRRAL, 1991
ZHUO Le-you. Electric design manual[M]. Beijing:
China Electric Power Press, 1991.

[2] Rt 110 kV 255 AL AR s & it AR K o5
[J]. 4kHL2%, 2004, 32 (18): 64-66.
XIA Hong-guang. Capacity calculation of storage battery
in 110 kV integrated automation substation[J]. Relay,
2004, 32 (18): 64-66.

(31 EdRsh, HRALIA. 110 kV A2 Ak & At 25 i R ).
ARAKAT, 2007, 38 (5): 90-91.

(4] SRECRE, RO & b ARG 5 8 ).
MRS HEME, 2002, 26 (9) :80-81.
ZHANG Dian-ke , ZHAO Shu-hai. Research and
application of storage battery on-line monitor[J].
Automation of Electric Power Systems, 2002, 26 (9) :
80-81.

(6] B, FUFRK, 55, 0B BAEGA I 7 it Y BRI
W RS A, 2007, 31 (15) :93-97.
HUANG Hai-hong, WANG Hai-xin, et al. Storage
battery internal resistance on-line monitor with secondary
discharge[J]. Automation of Electric Power Systems,
2007, 31 (15) :93-97.

(6] XEE. &t AE RPN THE AT
1989(6).

[7] 805 FRbETRNS 2l RED). 8RS AD)
t, 2002, 26 (14) :70-72.
BAO Hui. Monitoring and diagnosing system of storage
battery[J]. Automation of Electric Power Systems, 2002,
26 (14) :70-72.

(8] FE A ) 24w LRI BT i

- IR,

. WSS RS

Ht PERNCgRM]. dbnt: b E 7 H A, 2001,
Electric Power Programming and Design Academy of the
State Power. The information compilation of the VRLA
battery[M]. Beijing: China Electric Power Press, 2001.

(91 FEWI, B ARG E IR GEISAT IR B AR AL 1)
M), 4krLe%. 2006, 34 (3) : 87-89.
DONG Ming, WEI Bing-zheng. Analysis of status and
questions of DC power source in substation[J]. Relay,
2006, 34 (3) :87-89.

[10] 5%, 220 kV 2 sl B AR 48 A0 S5 K i) Ay A 2
[J]. gkH2%, 2001, 29 (12) :58-59.
ZHENG Yu. Innovation on DC system of 220 kV
substation[J]. Relay, 2001, 29 (12) :58-59.

(111 61511, A% F sl LR AR 48 vevh Baa AT il v = LA
i) E[T]. ARELAE, 1999, 27 (4) :61-62,70.
BAO Yu-chuan. Some questions to be considered in
design and operation on substation’s DC system[J].
Relay, 1999, 27 (4) :61-62,70.

rFs HER: 2009-11-16; {&EIH#B: 2010-01-25

&

| 3] (1979-), 4, TA2YR, AL, MF4k R
R AL 83518 4F; E-mail: tytjoy@163.com

T AF (1973-), F, AN, AF, REEHE
it

AR (1967-), %,
PRy Fafie s, B 1.

slHdR, W, ARF @A %S

(B35 209 7

Sk

(1] Gder, J53CH, WA, 500 kV AL R TR TC iRk
7] M 0] /8 00 A Bl B4, 2005, 25(12): 77-79.
TANG lJian-hong, SU Wen-bo, PAN Xiang-hua. Research
of non-fault trip accident in 500 kV substation[J]. Electric
Power Automation Equipment, 2005, 25(12): 77-79.

(2] 2RI, xS, oMESS, S5 Al L) HIRR G K
[l T AT 9], AL IECR, 2007 (9) :37-39.
LI Gang, LIU Ping, SUN lJi-wei, et al. Analysis of
secondary circuit interference of DC system in substation

continued from page 209 )

and power plant[J]. North China Electric Power, 2007(9):

37-39.

(31 >, BRAfE, SR, Al — R gt
HIRBI[I]. B EER, 2003, 27(2): 63-67.
LIU Fan, CHEN Bai-chao, BIAN Li-gang. Discussion on
shielded grounding mode of cables in secondary circuits
of substations[J]. Power System Technology, 2003, 27(2):
63-67.

W= T

(4] EZEEFFEEE PO, B RGEGkABRY JLR H il
SYHTIMI. BT E Ly A, 2001,
National Electric Power Dispatching and Communication
Center. Typical accidents analysis of power system
protection[M]. Beijing: China Electric Power Press,
2001.

(6] YLARAE AT RE AR BRI B 5 s R
M]. dbst: wpE g AR, 2006.
Jlangsu Electrical Power Company. Power system
protection principle and practical technology[M]. Beijing:
China Electric Power Press, 2006.

ks HHEA: 2009-11-09;
EEE N

# & (1984-), B, AL, TEZNFL S AL%udiR
o e R, E-mail: tangleil 020@ 126.com

BEE (1963-), F, #IK, TENFU )AL BMR
¥\ KF AR,

FEXHE (1959-), B, &L, EBAFHLHMIEAT
4 AR EAT AL BF TR,

&EIH#: 2010-06-30



