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B oAt 293P A oo S o]&st, YA FE At AX At i3] FAGA W d9H gk
o7 W3lsleE EAS /Y. & 2(b)ol EAE A ARE SPDe g ule|2ERE o] &3k, X H el
3 A&Hoz e QQuuagtor Wasts AL Zerh. = 2(0)° =AY 533 SPhel A A ~9A
g 2 ARE EFS BT MY
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SPDell st &kt 7ol AAEA] gkol, ® 13 Zo] FAFSE PCSY] €83 DCSH AYE 7HR Ao B A A
2 & 8% (Uc, Up)9 SPD7F AXH 3 dE= AAo|t}.
(% 1]
il Extioed ' B SPD capacity

- . DC voltage

site capacity U, Up 72

A site | 100(kW] | 728.6[V] | 1,000[V] | 1,170[V] | 3.700[V]

B site | 100[kW] | 741.2[V] | 1,000[V] | 1.200[V] | 3.900[V]

Csite | 1[MW] 925[V] | 1,000[V] | 1.300[V] | 3.900[V]

Dsite | 1[MW] | 956.5[V] | 1,000[V] | 1.500[V] | 4.500[V]

Esite | 2[MW] | 975.7[V] | 1.500[V] | 1,500[V] | 4.500[V]
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50V~1,500Ve] #sk& <17hskd, SPDO) &S HAEAE:

= 5e AAREAA(SP)YE EHAY 54 A A gzt

= 594, 7FRFHE SPDO 7PV, A ARFH2 SPD) 245 E (V) HoASAR St
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Al S11001 4 Y-AA e U-249 Aoz AFHH HPAEAE AL (Ue)Y 2713 7HA g (A S112).

Al S11001A4] Y-AMdoly U-AAo] ofd Fog ANasd def-ddos fosta(wr S114), AsrR=9

ﬂ',

qeasaene oM o zoge et sie).

olo], gEREo HrjazAsaer(Uoa o) 271708 4R AT (A S118).

olo], Ad F4 (3)I o] ANAEAEAAS] F(Uc,sum)S B etaL(A 5120), HHASAREHAGS]
(Uc,sum) @] A} &35 AP S122).

olo], HjALALgH et g (Uc,sum) T HAWH (Uw)S Hl e (ehA] S124).
HAAEALE AL (Up) S FAAIN F(GA S126), 9HA S1200.2 v =g},
Aed 4 (HE o) gdte] A REUN(Up)Y Z71%kS A3 (A S128).

)& o]g3te At Raee] 3 (Up,sum)S G (TA S130), At B o] 3 (Up,sum)
ALk (2HA] S132).

A= (Uwe] sk Boede] ¢H(Up,sum) Boh AAY 22 Ao o5 AAF(E7A S134).

Al S134e 4 A (Uw)o]l A Badde] (Up, sum) Bk 22 Aoz Aawd At Bnsgd(lp) S 7
A (A S136), @A S1300.® ¥ =wigh),

A S1340 4 AAW=E (Uw)o] At Baade] (Up,sum Bk IAY 2 3oz AT At naydo
& (Up,sum) 3} 2] (6)S& Hlulgeh (7] S138).

At nodi(Up)S T7HA7 (A S140), @A S1302.2 g =g},
o]a}ol| 4 PSCAD/ENTDCE ©]-8-3sko] ESS& SPDE] A dGAE Relld ek Aol s At

- d
153 293" combination wave) = 74

PSCAD/EMTDCE ©]-&-8lo] MALAFAFE Rdged = 73 g},

T 7 AAEAAZAE REYE w2t
w7E FERSE, AT TE 1 TF 29 BAGH, 111 F 289 298 RC, MuAALAEA,
ﬁﬂ %Oﬁ.?@%ﬂ WA IS E 23892 =2os)y) %aq,&%]—% A== IEC 61643-119])

j_,o::

g ElE A48 x

: ] Eg*gsz1L< IEC 60060-1¢]
Bojgin, 7} gL 94y AfFAE o] &3t AYglty.
8o Ak utehn

;~
L
S
5
m&
[>
>
B
&
O

o

ot
."E.L
oz
N
o 4
juks)
m&L
1;
8&

0

),
1>
S
i
e
o
B
ol
oot
=
Gl
o
oo
p‘Lt
2
v
o
=
A
N
jale
i)
[
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[0092]

[0093]
[0094]

[0095]

[0096]

[0097]

[0098]

[0099]
[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

SE50dl 10-2715761

[E& 2]

: standard parameters of waveform

items .

reference o 3 i
combination | , 55, Gec 61643-11) 00145 | 2.8353 |1.0328
wave[ 15]
switching |,.., . . ‘
S |2502.5 .‘ - 52 510012
surge[/s] 250/2.500|IEC 60060-1|0.00035239|0.0080519 1.2068

T 82 SPpE mEHE mwyo|tt,
T 8& =Sk, SPD= v A gy 9 ASAEHR FPEHE, R AAAGOZEE ESSE R
T Atk F, SPDE AAER FFASL WA e AYUAE A ER X“WEHOHHb Al 2=®lol| g8 m
A ek, AR, = A A Ate] WAEHE A9, SPDe] Yy aE st A AFE HAZS T W
Feozn, BAsE AR A71E AT 4 vk, @, B AR HSte] AARE SPDb & d9dx
B2 B354 "t
7)ol RAYS npgo®  AAEAGR R SPDE-, wiEERE FAE dAA S = 99F o] YEeld 4 9l
}.
T 9% AA Alags RdEgd myolt)
T 98 FxsW, AATAZA = (e 233 2 AHAAe E89& 2olshy, SPDE wiElg]q dtke] X
¥ ar, SPDE} DCX4E Atolo]l A AolE A 4= Qb LI, i g = BSS AbaAREY] titheel whE

olatoll A, ESSE SPDE] A|FAAE A7 ool visix At

R
I
rlr
k
rN
a2
e
ox
o
NS
o
o ofu

R
e T o

B A 7 Azu qas we agEe, 1115 200 9 AAAAE B4
s QEE o,

SPD= At 29AE, Ak AR

ek,
= 11e A% ARY DS FH S 49s) A% wwelr

E 118 AR, A ATY e A% FHAY ol el Aol v§ koh AFI A B2 g
t AQAE BB AW A% FA ALY oA SPDE Al vl WobAvl, vl 2HE T A
g QA2 PR

T 128 AA ANEAAE dYsr] 3 mdoelt)

= 128 Fx3W, @A AFAAE KS C IEC 61643-119]  ‘8.3.3 AFHLE=A" A8 23 [EC 60060-1<
v o 2 A WA Ael SPDA, wiE R, SAF Fo® PR o7|A, AA AN AEEE
B3l IIIeH =89 e AEAAA AEadES APA7IaL. SPhE AZAM (L1, L2)9] HelE trEA 3shef DC
AR SPDE dAgit. w3k, SAF = 19 22 H (High Voltage Prove) & ©]&3te] 98 2 &3] At
& =Asta, 2a27] TU(Rogowski Coil)S AFRale] dddke] AFS SA 3,

& gAIM A AAGE ESSE SPDO] A ST A dardlFe FaAs @Rlsty] ffste], AlQe REE s A9
FAE ol&sto] 6372l SPDE tide® AlEeeld R AldS Fdslt.

I 32 SPDO] AbE YERAT

_11_



[0109]

[0110]
[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

SE50dl 10-2715761

items contents
nominal voltage( L] )[V] | 1.000 | 1,500 - - - -
maximum continuous
operating voltage( [7)[V]
voltage protection

1.200 | 1,500 [ 600 | 800 | 600 | 800

3.900 | 4,500 | 2,500 | 3,800 | 1,400 {1,800

level(U)[V]
maker A B C
F 33 o], SPDE Uc 600V ~ 1,500V, Up 1,400V ~ 4,500V¢] &3S 2zt 3A4Le] 6572 TASH, 5449
< SPDell 11165 2ot MAAAE Q17bete] F=a&qitt.
AA, 11157 283te] 93 SPDe] 54X IEC 61643-11 A Pol] el 23a} Zo|gAS o] &a}o],
SPDell T1T&w Z39H(1kV/0.5kA, 1.5kV/0.75kA, ZWdst k& (1.2/50ps), bR 93 (8/20us))E <178t

3 %
I, HFIX 2.55Q 9Z24& o]&3te] 30cm, 50cm®z wro] Al EsSitt.
o

g, M AA el 23 SPDe] A FE IEC 60060-1 AlF el F-3tek= AN A B FAE o]gste] SPhell N
FH A A (1kV, 1.5kV, 7NAer 3438 (250/2500us))E <178k, HFIX 2.55Q AA2MS o] &35lo] 30cm, 50cm=z U
ol Algseltt.

AF<=® PSCAD/EMIDCS] =dl® 2 % 39 xAd wigl AzAPE SPDel 111%5H 23¢9 A7 95 39,
SPDe] 2= A EAS YENW = 13a 2 % 13b9} 7).

&

T 132 2 % 13bE ¥ 39 Ao ulgl PSCAD/EMTDCE] Utﬂﬂoﬂ 11153 239 A= dgte] A7lEE 44
SPDe] 2215 A%k EAS Addysly] 918 e Zoltl. 53], & 13at AAF SPD AAA] 2315 A SAS AW
7] 9%k gz ola, = 13bE CAF SPD AAA] 235 Mt BEAS AWstr] 913 = o),

T 1328 F=zsbA, AAF SPD(Uc 1,500V, Up 4,500V)el thale] 50cm AZAAS o]&8te] ZF s A« d¢(1.5kV,
0.75kA) & QI7Fek 7-9-, SPDe] 225 S §A4& JERY, Hojdeke 1,321.9V2 A=A, &, Ad7kd =
b AAHF(1.5kV) o] SPDO] Ue #h(1,500V) 3 FARste], AARE &37F Ao YelA i AAHgGoe] 1
=2 mE g AgEe= EAo] AT 7tsdo] AUrt.

S, 7Y EAIES sAEEY] fsted, B WA A Akt daElEe] s HdA® CAF SPD(Uc 600V, Up
1,400V)8 Hg3l= A4S, 233 A (1.5kV, 0.75kA) s}oq SPDe] 2z} A T 13bs} o] 776.6VE

ATk, mekd, O SPel mlste] of 48.269) MAAY ALEIL WA, WEIE s nEF
Foes o s dn

Az PE SPhell 1116w 239t MA7F frdss 4%, SPDe 225 5 548 ety = 14a 2 = 14bsh

H

l4a 2 X Ube E 39 27 wel AdAA e 1115F 289 A Aol o7l 4§ SPhe] 245 A
o EAS disty] 918 agzolt. 53], = ldav AAF SPD AAA] 2215 A9t EAS AWshy] % o=
o|al, X 14bt CAF SPD AX|A] 2212 At EAS AWelry] 93 a8 o).

T 14aE F23PA, AAF SPD(Uc 1,500V, Up 4,500V)¢l thdte], 50em QAXE o]&ate] =¥k A=) (1.5kV,
0.75kA)E A7FeE 5, SPDY 225 A 5A4ES dehdiv, HAdidge AlEdolA A7t fASHAl 1,323.6V
2 AAgEAn. =, ortkE 233 XA (1.5kV) o] SPDY] Uc #k(1,500V)3 &-Atste], AARS &37F AL
PR 3 A Ste] gl ajE e AgEE EAde] TS & 5 Sl

S, AV FAES dAsy] fste], 2 A olA Aok daE]Fe] od] AAHE CAF SPD(Uc 600V, Up
1,400V) 2 Z&st= A%, Z33 A= (1.5kV, 0.75kA)o] thste] SPDe) 2x1= A& & 14be} o] 779.2V7}
A E AT, whEbA], AXL SPDOIl Mk oF 48.1%9] AX] Aa st dAste], wiEEE hHE A RES F 9l

o O >~
& o e,

Ar4=% PSCAD/EMIDCY] =9 39 70 wel Al=APE SPDoll 250/2500use] HFAIA] (1.5kV) 7 69 ==
5, SPDe] 2215 A EAS YERWE = 15a ¥ = 15b9} Zrt.
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[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

T 15a ¥ X 15bE ¥ 3¢ ZAo| whz} PSCAD/EMIDCS] mEl#e] 7is| A =] Heto] 17ty Z$- SPDY 234
At B Musly] e agzolt). B3], £ 15aE AA} SPD AX|A] 222 e EAS Ayslry] sk 1)
Xola, & 15bE CAF SPD A XA 2215 A SAS AHelr] 93 a8 =Zo|t},

T 1528 x4, AAF SPD(Uc 1,500V, Up 4,500V)¢ thsle] 50em AAMLS o] gste] AHAA A (1.5kV)E 17}
& A, SPpe) 225 ASH 54 vhehi], ATk 1,480.9VE AbgE it

, 71 M AR Ae(1.5kV)e] SPDL] Uc #(1,500V)ZF A, AXRE a3/t A9 ehtbx &x A
Agro] iR wiEglo] AeEHE EAHo] YA s o] Q).

A, Av]e] BAES sEsy] f5ted, 2 Aol Aeker daE]Fe] od] AAH®E CAF SPD(Uc 600V, Up
1,400V) & Zgale= AS-, MAAX(1.5kV)ol thste] SPDY) 2215 AkS & 15he} 7o) 822.5VE AHAE AT,
upeba], AAR SPDell H|ske] oF 45.16%2 A X AFamrt @Ak, MAAAZEEH wiEEE s A BneE

Aaw Az 9@ g 39 2| wet AlZzAPE SPDell 250/2500use] A A (1.5kV) 7 FAEE 45, SPDe
225 Ak 545 Ui = 16a 2 &= 16b3} 2Tt

T 16a ¥ = 16be ¥ 39 2o wal AgFZX o] MHAMA Aol A7FEE A$- SPDe 235 Ht EAS
Avsly] gk aTolth, 53], & 16a: AAF SPD AAA 235 A EAS AdYslr] 9% agEolu, &

16bi= CAF SPD A A A] 23}

I
2
[e]
°

A 545 dstr] A ezl

1622 #F=x3hH, AAF SPD(Uc 1,500V, Up 4,500V)o whaled 50cm AZAAHE o] &3] /MHAIX(1.5kV)E 17}
PD2] 2315 At SAS UeEhY, Hd 2 A EH oA Aol FASHA 1,488.3VE A E .

ro
o
o

w

)

7he AMFEA A A (1.5kV) o] SPDe] Uc #h(1,500V) 2 FAFste], MAIRE a37t A JelA] @il A

ol
Agro] ati= Wi o] AaE s EAHo] dAs ssAdo] Q).

2L N

3 e EARES slds] Aste], B mAMolA Algke damelFel s AA®E CAF SPD(Uc 600V, Up
1,400V) & A &3t= A, MAAA(1.5kV) ol thste] SPDE] 2x& AL & 16be} o] 820.2VE A o),
whefa], AAF SPDll HIBEe] oF 45.32%2] M A Azka izl @Aste], fEAMAZREE wEHEE kA Bnesd

o~ [ o~
e & 5 A,

[II5w £33 AAd diste], DC =k SPD Aol o] Aol dolE Zb2} 30cm, 50cm@™ g3t A& oA
5)

2 A FAA o] o3 EAL JehHW ¥ 4a, ¥ 4b, ¥ 5a 2 ¥ 5b9t P},
¥ da 2 % 4bE 1115F 283 AAdl diste] DC Az} SPD Atolo] AW 30AEmE AAM 3k SPDe
& 545 dehdth. 53], % dav AlEdECIM 9 & 5A4S Yl E 4bE AFEH A 9% SPD
& 54& dehdd
[% 4a]
S input voltage of input voltage of
. SPD capacity[V] 1,000 V] 1,500[V]
7 U U output | reduction output | reduction
C £ lvoltage[V]| rate[%] | voltage[V] | rate[%]
. 1,200 | 3.900 | 932.77 632 1,299.98 13.25
1,500 | 4,500 | 956.34 428 1.32097 | 11.76
- 600 | 2.500 842.38 15.76 930.68 37.95
800 | 3.800 859.61 14.04 967.79 35.48
- 600 | 1.400 650.78 35.07 768.56 49.61
800 | 1.800 | 658.05 34.20 776.96 48.20
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SES4d 10-2715761

[0137] [ 4b]
; input voltage of mput voltage of
D oy T 1,000[V] 1,500[V]
maker : -
U v, output | reduction | output | reduction
& P voltage[V] | rate[%] |voltage[V]| rate[%]
. 1,200 3,900 932.77 6.32 1,299.98 13.25
1,500 4,500 956.34 428 1,320.97 11.76
600 2,500 838.30 16.17 931.62 37.89
B
800 3,800 862.57 13.74 963.76 35.75
600 1,400 647.78 3522 766.37 4891
C
800 1,800 658.05 34.20 776.96 48.20
[0138]
[0139] ¥ 4dast % 4bE sy, SPDol oF At AZFES AlEwoldelA 4.28% ~49.61%, AAFAINA 4.28% ~
48.91%% AHg = et
[0140] 3 ba ¥ ¥ 5bE IIIG5w = AR giste] DC HEZe} SPD Alelo] AZAFH 50ME R E A4 tigh SPD
+8& 545 Uit 53], & faw AlEHel e o3 & 54S vehlal, & Sbe AFAEA Ol ¢ 7 SPD
4 548 vy
[0141] [ 5al
i input voltage of input voltage of
£ el 1.000[V] 1,500[V]
maker = =
U . output | reduction | output | reduction
& voltage[V] | rate[%] | voltage[V] | rate[%]
1,200 3,900 943.22 5.68 1,303.98 13.07
A
1,500 4,500 958.71 4.13 1,321.93 11.87
600 2,500 850.66 14.93 953.68 36.42
B
800 3.800 863.96 13.60 972.59 35.16
- 600 1.400 661.30 3387 776.67 48.22
800 1,800 666.22 33.38 797.90 46.81
[0142]
[0143] [3E 5Db]
: input voltage of input voltage of
- N 1,000[V] 1.500[V]
= o U output reduction | output reduction
G P | voltage[V] | rate[%] |voltage[V]| rate[%)]
A 1,200 3.900 936.84 6.32 1,301.25 13.25
1,500 4,500 957.23 42 1,323.60 11.76
B 600 2,500 853.29 14.67 950.80 36.61
800 3,800 866.80 13.32 969.34 35.38
- 600 1,400 658.37 34.16 779.27 48.05
800 1,800 662.92 33.71 801.42 46.57
[0144]
[0145] F 5ast ¥ 5bE Fxopw, SPDOl o A AZFES AlFeol el 4.13% ~ 48.22%, AAFAINA 4.2% ~
48.05%2 AHgES & 5 Aok
[0146] o714, SPDe] MARE a3H= Aol dol7k il SPDe| o] Holdes wA uehdS Sl 4 gl

_14_



[0147]

[0148]

[0149]

[0150]

[0151]
[0152]

[0153]
[0154]

[0155]

=, 2] Aojel ogk SPDe| MAAZE = A Aol7) Fopda= VliTEi 71719k Hd
SPD7}A o] A 7ol Zpopx] 7] wjZolar, SPDe] &wFell °]§k SPDe /\111 A% a
A A Astel dhisko] SPD WA MOVE] A &o] sropx]7] el

whEbA ‘d oAl AA o] 852 AAFY] SPDE AAZEH e E a3 AR AT, 2 wHAA
ol A Aerst SPDY] AL A4 Adug|So] wel AAZE CAFY SPD(Uc 600V, Up 1,400V)2 AXxg A9, 111
T Jﬁﬂr AAZEH AHYE A RES 5 IS o 5 .

F, AAAAC] dlelel, DC Az} SPD Abole] @A ol

H 2 7247} 30cm, 50cmE skl AlEolAd &
Al@dA]el ot 545 YERUW 3 6a, & 6b, E 7a B 3% 7Tbe}

3 6a B E 6be JHEIA Aol thate] DC =2 SPD Ateloll AZ® 30AE W E AZA/d] tigk SPDe] && 54
= WERt. 53], £ 6as AlEdoldd o3 +8& SAS L}E}lﬁ , 3 6be= AEAA ] o3 SPD 8 54
& U
[3% 6al
SPD capacity [V] input voltage of input voltage of
= 1,000[V] 1.500[V]
U, Uy output | reduction | output | reduction
voltage[V] | rate[%)] | voltage[V] | rate[%)]
1,200 | 3,900 035.52 6.25 1,301.74 13.2
. 1,500 | 4.500 958.27 423 1.321.55 11.71
600 2,500 053.99 4,60 1,031.28 31.25
- 800 3,800 092.76 0.72 1371.84 8.54
- 600 1.400 777.07 22.29 819.48 45.37
800 1.800 813.73 18.63 855.53 42.96
[3£ 6b]
SPD capacity [V] mpult(;g)éﬁg]e & g lt,;r(;)(l)t[z‘l\qge o
e U, Up output | reduction output | reduction
voltage[V] | rate[%] | voltage[V]| rate[%]
1,200 3.900 935.68 6.22 1,300.98 132
4 1,500 4.500 958.2 4.11 1,321.17 11.72
600 2.500 0955.26 4.47 1,028.73 3142
> 800 3.800 996.01 0.40 1,365.56 8.96
- 600 1.400 773.34 22.67 819.87 4534
800 1,800 815.38 18.46 855.82 4295
# 6ash X 6bs Frxatd, SPDol ok Y A& AlEHClMelA 0.72% ~ 45.37%, AFFANA 0.4% ~
45.34%% 2 H ATt
# 7a B % ThE HJMX] o thake] DC =k SPD Atolol AZAE 504MEME AAMel thg sPDe] &8 54
< yetdt. 53], & 7aw AlE#HelAd oF &8 54E dEhdar, £ 7be AFEAC % SPh 8 54
& ey,
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[0156]

[0157]
[0158]

[0159]
[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

SES4d 10-2715761

[ 7al
SPD capacity [V] input voltage of input voltage of
pacily 1,000[V] 1,500[V]
maker - .
U . output reduction | output | reduction
e P | voltage[V] | rate[%] | voltage[V] | rate[%]
- 1,200 3,900 996.77 0.32 1.481.25 1.25
1,500 4,500 999.71 0.03 1.489.95 0.67
- 600 2,500 956.57 434 1.030.60 3129
800 3,800 985.76 1.43 1.371.42 8.57
- 600 1,400 780.12 21.99 822.59 45.16
800 1,800 819.47 18.05 860.53 42.63
[ 7b]
SPD capacity [V] input voltage of input voltage of
Py 1,000[V] 1,500[V]
maker = .
U U, output | reduction | output | reduction
£ P |voltage[V]| mate][%] |voltage[V]| rate[%]
o 1.200 3.900 997.65 0.24 1,483.05 1.13
1,500 4.500 999.93 0.01 1,488.34 0.78
- 600 2,500 959.61 4.04 1,033.71 31.09
800 3.800 979.43 2.06 1,367.32 8.85
c 600 1.400 776.54 2235 820.22 4532
800 1.800 815.97 18.40 856.71 42.89

X 729t ¥ 7bE FxEH, AL ADES AlEHo|ANA 0.03% ~ 45.16%, AFAXNA 0.01% ~ 45.32%% Ak
1+

upglA], SPDO] BE g el e agste], - WA A A A3 P AL Abg darg]Fol wel CAFe
SPD(Uc 600V, Up 1,400V)E A, MAMAZEEE wige] S odsA Bid &= AdsS &

AvgE wheh o], 2 WAX oA ESSe] d71A flsfac] Fof sl AXdl thete] Mg S 9Hd
How 136}71 Pk ESSE SPDel A &% A daeles AlSreka, IIeH 239 % A Al g

SPDS] #EEAL AN, ool i Fo ATANE Lok et Pt
ESS AR Aol EolA 744 ol AL m Q= A% AP Sl U@ B4 wAUZS AAStn, SPhel 84}
) RAE Bl MR (AR AP EEAEE D) dE 2AYE AN

w1159 289 ANdzA l w}a} SPD(Uc 1,500V, Upd4, 500V)oﬂ 1. 5kv4 Z3t Hﬂg ol7}al A9 MR K
4

400V)E AF%P 35, "V]ii e o 4592 UrE‘rUrD#, HAMETH HHEM—% SHASHA Had 4

wdt ANHE AR @z wel SPD(Uc 1,500V, Up 4,500V)el 1.5kVe] /HHAAE 718 AL AXRE a3
= oF 0.7%% S AR EARE, 2 WAl ARk ehaEf el ofs) AbEE AA-E=Fe] SPD(Ue 600V, Up
1400V E AME3= 4%, AXEE Gae of 4502 Uehdd, /EAA2RHE ey E tdeiA nid 5
RS AT

T At SPDO] AL A dudas vige® Axo] thd SPDe] 2&E5AE A A3, DeSel A
o) )

[<] QB =
487 SPhE AAE A5, HAAMA B AR wEEE 2R ¢ 5SS
[e:
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[0167] ool Al g wps} o], B
A Al thskel AjasAbga
5L FR3 KAAL S el WY
2 A9+ g

[0168] o] A A= AAGE H23
Ae 2 wme] A 2

Surge

) QPD Load
N ©
G o
=2
U

I _ |

|

|

] [

_l - d__J . |

=)
v
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input DC side data of ESS
(insulation strenath of grid(Uy) .etc)

—-5102

!

select SPD connection method
-case 1 ° Y-connection
- case 2 - U-connectiaon
-gase 3 - A-connection

5104

!

calculate U, as the larger value of
(+) and (-) CMV
U=max |U U_ ..l

cmyl+) “emi-)

—— 5106

!

calculate inital value of U;
at each connection method

——5108

5110

NO

Yor U cﬂw

YES

5114
¢ )

2ooconnect ion

5116
)

L

Y

assume initial value of UC K

;ﬂz-l 2% ( |Ucm\.'l'+h I+ |Ucm'v'{-

)

51

18

{

5112

¢
{

assume initial value of U,
U. =120,
U, =1.2Un

assume initial value of
U

G, &c
U, =120,
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EH6b
®
define U, .. as Eq.(3) ——5120
calculate appropriate capacity of chu“ L3122
5126
.‘ll
U2l
assume initial value of U as Eg.(4) |}-—_-5128
define U. _, as Eq.(5) -—5130
calculate appropriate capacity of U, _ .
5136
Up— 22U
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3rd combination wawve

’----_--—---

§  combinabon wave Surge N
| VeKEPt)-EP !
' 1 test K a b l
1250 10328 00145 -28353 l
1 | simulated RLC
[ | ' for 3rd class combination wave
! I =
CI . i ] ] - Lo
- — ---—-;-- - -
'1\ -
f l-' \ I:“;, |
wictng | R
| & | Surge | Foprernigd
' v = K [EXP(-a " )- EXP(-D "1} | controller of waveform
[ | Itest K M b |
\ 25072500 12068 2J15220" 10%-4) B.0518" 10%-2) J

T — — — e e— — — e— — —

switching surge generator
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