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V:m = I/(JS + I/sn
I/;)TL = I/bé’ + KTL
Vcn = I/CS + V;n

(2.6.19)
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2l 262002

(2.6.21)
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f
S
A2m= A (2.6.22)
0_,=0+2A0+wT,
0ee S5 #5715 o8 AFe] A FAWAES Yebdt
Azdll mdle 2 262337 o] Fdo] 7lE st
a= FTot
m
x, = velocity
x, = acceleration (2.6.23)
2 26238 Ao yelld 4 26249 2t}
x 0 1]x 0
X, 0 0fx, 1/ M
Xl_
y=[ 0 (2.6.24)
xz_
2] 26245 7o 2 AXY #5715 A 2 26259 2
o 1 0] 0 l A
x; =[0 0 1|x, |+|1/M|F, +|1, (y—yj
. 0 0 0f 0 I,
: Jx
Y3
xl_
y=[t 0 o]x (2.6.25)
x3_

2l 26255 7]Wko 2 Matlab/Simulink AlojEg oz Fdshd [19H 26.12]9 %

ol = + 3
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A B olAS Fastgrt. Al Fo FAL LSM 2d AFAo7], £54
2 259 BT Tol Ak Ao MY F 7| EE o] gk M E A o]
gdom Ao]7]E Anti-windup 7] 5S zZtE PIL Aloj7]1E A AT

Cor

[¢)

olgl LsSMe| & vt = [# 26119 2t

[ 26.1] LSM F£ el g

Symbol Value Parameter
R, 0.36lohm] Phase resistance
L, 7.9[mH] d-axis inductance
L, 7.9[mH] g-axis inductance
P 1 number of pole pairs
T 0.24[m] Magnet pole pitch
K, 0.01% Magnet drag force

[ 2631= 9WE 9 Ao}7)d g F2 setvE S vepdr,

[ 262] F=XAWE B A7) ko g

Symbol Value Parameter
V.. 950[V1] DC link Voltage
L oeq 340[Arms] Rated Current
K 100 Propotional Gain
for current controller
« Integral Gain
K™ T 50,000
for current controller
Propotional Gain
Kp,,, 1,000 P
for speed controller
Integral Gain
KT, 1,000 i
for speed controller

AgAolde Aoy SES AUWE HES FEste] ABUIAS AL,
Aowle] AHMER Fo AL (19 263209 Zom AnEe Edw ~97 &
4 5g BHetel AME 29 e H8T + AR Ak
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Analog to Digital converter Board®] Firmware 7W2&tith. AD ZA®E = AD
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-LSMe] AFE= 0~1500Arms HS del o™ FH Hetke 0 |
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[3 263] FXIAHH Agils 3 ddzdse
Value
Remark
Name Description Range Form
VDC Input DC Link Voltage 0 < VDC < 1kV Cont.
IDC Input DC Link Current 0 = IDC < 1.6kA Chopped
-610VAC < VOUT_INV
VOUT_INV | Output Inverter Voltage < B10VAC Chopped
-1.2kAC < IOUT_INV
IOUT_INV | Output Inverter Current < 19KAC Cont.
fa Chopping Frequency [, = 4kHz
vpeM | Measwring value Input DC |y o e < 40y Analog | Ts < 250us
link voltage
IDC_M Measuring value Tnput DC |5 = 1 < 410y Analog | Ts < 250us
link current
Measuring value output
IOUT_M : -10V < IOUT_M =< +10V Analog | Ts < 250us
DC link current
[ 2.6.4] =AY 75 274
. . Device
Function Requirements —
Description Value
Buffering power supply Battery of capacitors C = 5mkF
Protection power supply Input fuse I .. =1,5004
i i U ... >500V
Galvanic sepgratlon of power supply 9-pole DC contactor max.
and Propulsion 3phase Inverter (only input)
Autqmatlc turn-on_ routine  afer Turn-on routine with "READY" signal
feeding the power supply voltage
Separatio from supply in case of . . .
] Failure detecting and Switch OFF
failure
Capacitor discharci Dummy Resistor between +VDC and
P &g GND of DC link capacotor
= PWM three— phase inverter -900VAC < VOUT_INV
= Control function for three phase put | < 900VAC
Three phase Inverter put voltages in magnitude and fre
quency with an essentially constant | —1.2kAC < IOUT_INV
input voltage VDC < 1.2kAC
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[ 265] FAME vhaE] AES U9 75 LT
Signal
Function Requirements Device
Command Message
ou T | Controller (low pass 1lst order)
tput ‘lorque contro ~ band width : 0 < fcont < 900Hz
Blocking - blf)ckmg of the drivers of all of power PWM_BLK
swiches
Switch—on Release of commnand T _ref INV_TREF
Stand-by Checking operate—ability of components INV_M_OK
Failure message INV DRVE
— arm short—circuit — DESAT test of IGBT -
R ) ) INV_OHF
— excess temperature - T > 80°C (will be defined) INV._SQF
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[ 267] A 26 AL
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LSM motor inductance 7.9 [mH]
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A 2.7.101¢] (a), (b)ellA g8 wre=A] &2 IGBTS %O—J A7tell AF]YE o
AES @% Golot ol o ele AR W, 249 P AL A
& 4 (2718)3% 2ol & F vk

v, —v, = (Ri,+ %(L—M)ia +e,) — (Ri,+ %(L—M)iﬁeb) (2.7.18)

047]}\17 Vo™ Vp= Vdc O]_ﬂ

o]
AR

h=i,=—1, & v 2 2718 2 27199 #o] & F

b

di

Vie=2Ri, +2(L—M)—+e, e, (2.7.19)
gL, o] 3RolA i,=0 o]t}
AT B 971dge Av)E 2 BEw diglolmg A 27208 A3t

k.

- 487 -



.(l I/d[’
Rj,+L—+E=— (2.7.20)

ANA, E=e,=—e,oln
(e

et Aol B 2

Wb, FAE A v, e 4 2723082 & 5 vk

-
v, = —2 (2.7.23)
" 2
c Ao SdxAHY Vi v T AGT e gridge FQl A 27242 24
At
v =w, +e, (2.7.24)

ek, @ ol 2 HASW, ¢ dAAY v = A 27259 #Zo] Tz

vl =—+e, (2.7.25)

* @ Turn—off A AHHAFA] 7132 9 Fob4

)
o
to
[
i
offt
:c,>l:
rlot
=il
ol
M
)
kl

[Z23 2711]ell4 =4 ez bde] dFe Dy
o

o] mjo] Mt WA 4 (27260002 2o1d 5 QI

di
2RI, +2(L—M)—+e,—,=0 (2.7.26)

047]/\‘1’ 1’1:1' :—I'b

a

wEba], 2] 27269 A 27273 2ol md@E F k.

- 488 -



nE HE

»
S (2.7.27)

Ri,+(L— M) y7

Tejar, A 27240004 4 27285 Ao & 5 A

vl=u, +e,=e, (2.7.28)

(e
e,

e /b wol He A, A 2728004 St v WHEe e AR
Al HBZ, Dol EEstAl Han, el I o A7t

= L
o N
o

%Vi
1l
I
~Jl
I T

\)

(b) (@) =713 =

[2% 27.11] A-C¥ &4 — C% OffA] 57132 3 dRsEx

- 489 -



* @, Turn-on A

Al Q2 Turn-on Al H&s7]& X

2R =gl

=
<)

12 [19] 27519

[1¥ 2712]¢F 2H. &
TR R A 27167 4 2.7.17°1A4

KN
) .

% 57hew

(18 27.12]~[18 2.7.16]°] YEA uvle} 2o},

T T—T—r—r—y—y—y—p ] —y—p—y—y—y—y—y—y—y—y =
]
]

[19 2.7.12] B-C%

[29 2.7.13] A

- 490 -



(29 2.7.14] A-CA 54 — Q1 offA]
S7h8l2 2 AREEE

[2% 27.16] B-CH¥ 544 7132 2 AF5E8%

(3) INVERTER ##] 4
A8 ANEHAAZEE 94 AdD050V)S FFtol LSMS Alojsts A =M,

B ORE ApFE vhewt 2,

- 491 -



(7}) 9= Filter 5

2891 Hol o3 TAYE nxIVF ddFda 2 AHHA "R {FHE AS
ol F7] 9)8te] Filter Capacitor® A %] gk},

* DCF : 4,500uF/2,000VDC = ©]%+
(1}) Inverter Unit

Inverter Unitt= #E Ao}l @ SVPWM W28 Fdste], BE TAIEAA 7}
7besta, 293 9 axgd ok &S FHAsbdor gtk AHWMEA 2zl
IGBT9 +%<& 98] % A3 E Gating signal® W3HA A FE Gate DriverES AR
Eig=g

« IGBT : 3,300V/1,200A

= Alojwk2] © SVPWM INVERTER

Y7z 8gF 0 2kW oA
(t}) Control Unit(A]o] =)

Aol 2o F752 Yy 9 Hiszs FdT 5 AdE SEQUENCE Ao,
B37]% 2 PWM CONVERTER GATE #l°], VVVF INVERTER GATE Ao %
Aol tigk &7 5S EJsto]oF

o

» 32 bitw ©]% DSP (TMS320VC33 %+ 5% A%
- UAE A 24 o]

- UAE =9 0 8Ad o]

sobE R 1Y 1 244 o)

sotd R &9 1 163 o]

* RS-485 T+ 232 &4l 7t

17d)

- PWM =9 : PWME 32z &9 7hsslof 3
wmolz= HAsh : FEhold 2 ke AlMTE BY] wEe w=ol=E HAss] 9l
dto] o]z AH, HA T £AE FHetolof It

(2}) Power Supply Unit
Power supply® Z1EH S HEHAS 52417171 913k 100VDCH Y3} Gate Power
2 =2A7]7] 9% 24VDC 183l Aloj7] o] AAS FFst7] 3k £15V, 5V7F 2
>
[e)

FO il
o

Foh olu) HAEE Y BEHAE H2S ¢33 100VDCHYL B2HH 54 A B
ol AFE o757 "ol T3] & &7 Power supplyE AF&3slojof st

* Power Supply : 220VAC/110VDC, 16A ©]A+
» Power Supply : 220VAC/24VDC, 9.5A°] %
» Power Supply : 110VDC/5VDC, 8Ao°]A

» Power Supply : 110VDC/15VDC, 1.5A°]%}

)

o, Alefd

(o,

= & A

bol A9 oA REFAS Fastolo} T,

[0

- 492 -



4) AHY A9 st=do] 74
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th dgs7] A el dekig A 2 2811, 28129 .

di
V= et — Lid—td—FlezZ (2.8.11)

di
V= Lig—wki (2.8.12)
Aoz Aojrle o WAt 98 AF BT A4S A6
g% AR (o) 02 FART o] F F& Fste] A 28133 o] AAHNLE T

733t

V, =—vp+uy (2.8.13)

71A, Ve AE Agelth A rAFge AAALT dqF 3 s AT

2 2] 2814, 28159 #th

e S Al
A Ao @
@) otE] shol=gle EIHE ABAl 7Y F

A e FASL dFgRAGe] & ofFojxnH, dEddes
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i) LI
s) ., K, K 42 2
i,(s) g2y tw M S (w,stw;,
L L

o171M, vidle] 53 Aol 52 4 (2818)¥ .
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cos(wt+¢,) ] [ cos(wt+¢,)
b (2T -2y
v | = 1 [COS\OET T3 O]y COS{wE T T gy (2.8.19)
Ves cos(wt + %Jr ¢p) cos(wt + 23—7T+ qbn)

2] 28198 H4g FHE yEhE A 28209 2ol yErd 5 Uk

Ve = 0 gy = VT oy g0 (2.8.20)

-9, Ly e*j(wtwﬁ@e) (2.8.21)

Ve = Vicos (wt +,—0,)+ V,cos (wt+¢, +0,)
(2.8.22)
Ve = Visin (wt+¢,—0,)— V,sin (wt+¢,+0,)

2 2819258 F7] AxAZ WIstH 4 2820¥ o] A, 4 2821
d-g=Fo= o] Adtetd e de a4l s 4 28229} ol ALkE 4 Qltt
wkeF SRF-PLLAI 28] PIA|o17]7} 3] A 2b 6, =wt7} H=5 o] & o= Alolghtt
A 28239 o] A E

Vg = V,c0s ¢, + V,cos (2wt +¢,,)
(2.8.23)

Ve = Visin g, — V,sin (2wt +¢,)

4 28249 Dol ALY F AT, oW APFS AT Fart del 20 1
WE YRS 0% A4AAS HEs] A AME QAN Fihe 2wz
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Integrator Vge it

)
3 de ) Ve
Vas ’ Vas dge Signal
24 1 Vie »| Cancellation
Vbx >
_ v »| Positive sequence v
v 3¢ v » qu qe voltage calculation qe
cs as qe |
d-q d-q \ )
stationary synchronous

APF
Positive sequence voltage detection

[19 2.84] Advanced SRF-PLL Aoj&%

- LPF7} g1+ PLL Al =

[19 285]9] EE=eA vk 83 22§47 HeolA] sinf, =0, 0] 2
= o= MdYstst
ol LPFe] At
I 7FARShE [ 28513
I Atk [1¥ 282]o=

Gls)= I/;)(Kp H”)i (2.8.26)
ST S
o714 K= Pl Aloj7]e] Wlalol 5ol ri= Pl Alol7]e] Aldsoln,
4 28260 o8 ATZ AG PR A 28275 o] Axtdck.
VK s+——"
H(s)= &) -~ (2.827)

PLL Al2®lo] #F2= %
g

PN L2 4] 2828 E]fé} T A

H(s) = 2w, s wi (2.8.28)
s 8.
model 32+2Cwns —|—wi
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o17]4 PLL Al&=®le] tF w,& sk gtoz AAshd PL Alo]7]¢] A
A2 2 28299 Zo] AAE 4 3t

20w KV,
K,=—— T=—"" 2.829
p V;) wg ( . )

ST

Pl controller Integrator

[19] 2.85] LPF7} ¢l PLLA|~®19] Alo]7] wd&

LPF7} 91+ PLL A ~E
PLL Al~¥S 7&—%‘@} slo] md

K(s) pp=— (2.8.30)

21 2.826% #a

[28 286]9 947 Ao A|~8oA NFEZ AG3T3=
8313 o] Axbdr},

LPFE 1183 PLL Al2de HFZ A3 = A 2

2 1 We
H(s)ppp= Gls) _ V;Kp[s i wc-l-:)s—k?}
LPF— 11 G(S)K(S)LPF = V;,](pwc (2.8.31)

s +w(}82 +V,Kws+
' T
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A7IM K= PL Alel7]e] wldle]Selal, r= PL Alej71e] Al elvt. =
w= LPFe] df 3ol t},

PLL Al&~dle] #FZ Jdgdehas ARl 23 Ao Al~d
E= opr]els] SAp R = %

ol ¢ w,ol o Aoz A

et
ol
30,
8ot

(S+Oé) 2§wn8+wi
(s+a) 426w, s+w?

H<8)model_LPF =

2w, s>+ (QCwna +wi> s +aw?
= (2.8.32)
S+ (2¢w, +a) s*+ <2Cwna —f—wi) s+ oaw?

o|al w,= PI Alo]7]¢] o Folt,

| St a=191 A= 7Hgeta, 24 28313 2
28325 w3ty v o] 2 28333 4 28345 FE & = Utk wEkA
A Alzd PAE w, S A A 28330 s H4d3F LPFS AAS
Row 2 28340 3] LPFE 183 PLL Alx®le] PI Al AA 3 4
Atk

ojelgt BAE o

w.=1+2w, (2.8.33)
2w KV w
K,=— T=——— (2.8.34)
p wn
'Y N
0, —»o b K,,(H”j - L -0,
- ST S
\_ J
Pl controller Integrator
' )
@, B
s+aw, |
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[19 2.86] LPFE 1123 PLLA| 289 Ao]7] =g

']—l -
e a 0471*1” w JMH HHE Y
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(a) AWE A4

r A fr

c Tt A

(D)W E T4

(2% 287] 214 A7) 34924 DEdsy)

(1) PWM A E AlEeo]A
(7}) PWM AWE A28 LA
o] 7] 4= Matlab/SimulinkE o] 3t¢] Z1& A7 5ddx4 A2 A <
Aledlelde st [1" 28121 A& oA
= Uelz v Alz" FAS AL st
DC link AFAIH=Z FAF o) x it}
(b)) PWM AW E 9 Arg) w424
PWMZAHE o F8t4 mddg e -5 3 A $4A BF Fd 7lsstes
FH A A S A Htolof du) [d 2.8.7]] ek
28373 Zt.

di,,
Ep = LSAJ?—*— Ri, +V, (2.8.35)

diy,
Eg = LSAJd_;+ Riy, + V), (2.8.36)
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di,

AWE e AAHEA A A 28387 4 28397 ).

di 4

By = LSMT?*'R%S + Vs (2.8.38)
di .

Eqss: LSA[d—i_*—Riqss + V;]ss (2.8.39)

Jase \ | ass _( cosf siné
(que - qus e Sing COS@ (2840)
To 542 v 2ok
ar_dr o
dt df dt
(_ sinf 0959) (2.841)
e\—cosf —sinf
ol
“el1 0
dfdﬁ? d dT dfdge
Y2 (7. - = _ (2.8.42)
T dt dt (T fd,ss) dt fdss dt weque
df, d dT df,
S =—(T- — =% (2.8.43)
dt dt ( qus) dt qus dt +wefdse
AAFEA A SR TS ¥t IAHFA S FEgh
didss .
diqss . 284
TE,, = Lo~y + TRi+ TV, (2.8.45)
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E,.=Lo—— dt — 0 Lgpfgee T Rigee T Vi (2.8.46)
di,,
E,. = LSMd—i—i—wemez’dse + Ri+ V,,, (2.8.47)

¢

349 AAAFAZ FdE FAS 229 AAHFAR HESL, GA w2 I
= 24 A AAEAZ TAH 4 28487 2} olw] wlgol TdE I HE

o] g HgozH A7]= HEH Y (speed voltage) o2 A o] H T}

N
K

[ Lgs+ R —w,Lgy
Eige w oLy
- Uase Vise (2.8.48)
Byl |Last+R| |+
que V;]se

DCHa 2AA9) A MEel Be £ AWY dAAF B2 Ao
A A 28493 4 28509 o] A Aok

=i,—i, (2.8.49)

gse’ gse

Vigct; = %( Vidige T Viiligse) (2.8.50)

(th PWM ZAH E| 2] A o]

PWM AWE 2 Aojr]o] $+A4L [29 28819 2u. =, g dE, DCHA 7 3)A
H, 281 A= 220 IGBTZ FAH v A9 =5, dd dd34e] A%
S E71A71% PLLI =, 24-34 2 AX-3d ¥ W], agun Ad2x3E
ot AlOlE FEIRE A Stk
o

EA B dew 2vh $4 33 ALAE/NE Fl, B Ey Bp 4
442 AEBh 1T A9 AY NETL HA AEFFY qFo] AAFES 3
AR A A%E 0 H47 0% AW IFAFE AFee] AD WH
s, ZzAdd U FAFE 3424 A8 9 AAHE - NPHE A8 E
A AAAEAL d g2 EAB dF AFEZ 022 A3/ As) PL AFAE
Wi Pl AFACl7] Fe] qF el RS RS dF A AWe wET o
o ARG AR @ s AWES] 2919 Aske] HebAok s shiol Pl

AfAol7] Fee] ¥57t ()0 Wk aem Ao}/ B dFY HHEL B
Agatel qF A% WS WED ou qF Pl ARAN] FHe dFeIASt vz
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3 sk ‘;‘ 2*&73*& M-S o oS T AT WA PWM 25 E HAAA A
OlE TE3|2E B Al IGBTE ~9% 3t}

(2}) PWM AW E ] Ao
21 284637} A 2847 A Fo| Tk Aoz Zojrw 2 28517 A 28523 o]

25 2= o)
= T M

di gy,

Loy = ~inB+ By~ Vet wliy, (2.851)
dl Se

LSM# =~ Rt B, — Vi —wlig, (2.8.52)

2 28513 4 28180 2FH o = 91Kl dg=de AFAAA oM d=
MM qF oo HE —wlgige o qFolA dF o2 MR w Ly 7t EA S
A"l olH @ G sty fste] EE vE BAdshs WA dFA o
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AFAAAY MP)FZ AGste G (s)= 2 28537 21w G (s)o REAEE=
(29 2.89]3 Zo}. [19 28101+ H|I7HY AFAo71E P Q= A& AF
AojAle] EEAEE HojFa gt

(2.8.53)

E3h o] Aol AGEDTFEZ ASdS G.(s)= 4 28549 2l

G (s)= ; Ao ¥ By (2.854)
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Porous Carbon Electrode

Elsctrolyte

Separator N .
Current Collector
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AF Az 54 18F A7)0l ASEE AFRARE Ged 2e
LTEAL BEA AL Feh A, 7] 1%%—ﬂ Ave] %
= obgsaA st AYMANA AT &
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gatolof . EAlze FHEF] Ao J‘iﬁz—%ﬂ Hlgstne Z MR
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Zb= ASAE7F a9 HEREA S gU)HoR SR veA AR AE
= ol 27z AE3H powder ¥ fibers 2 %3 cloth S22 dA @
o] Ab& L . [17 293]9 thEAd '©AHF9 He=x4 MeE UEATT

[ 29.3] v&Ad @A

- A - SAFEAANEA S v A 7] dadE RS FUF 9
ok 84 A d-S H2S04, KOH, NaOH, KCl 59 4 7] =& F7|9 & A&
g 7k lom AR AQPH 9= voltage balancingel wek thE 4 A NE OiEF

LOVE 9717 ogth 58444 E et A9E g o

dafjdel Bert vz FYSAol Fzstm Alzto]l &olsitt= FAlol Ut
bl f7]8 (AN, EC, PC, DMC, DEC, eto)® #7198 %, 44 ¢=F 2 %
23w 9 AFEete W8 dalde vF7Is ZtuEANE 3VARES] A
el A ARG ThestER duA FHdAM= S84 d vy 4 fresiy o
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Case % Sealing : AEEAAWH-] dajH ] FHo] H= ZS WA|sfof Tt
ofHel 53] #7714 AWM EHAA= 5717 £ H Sl & FFES VAA HE
2 R FUIY T4 EdE] A WFE Adste s A Adsfof
k= 2R o] FolHok gtk Ao]xo AHEL AEsh= M Aol thsio] W ok
dE 7HA ok & FAIZE ke ok gtk w3k Ao AE HuERE AMEEt Al sk
Aol AL S mEste JAHALt 2 AEE 1HT 5 QA

[3E 29.1] ZAAIH e E4du|

L T 7 A E H e 2]
WA 2 <F R 0.3~3A1 7k
SHAIZE F 2~ B Al Zb

o =8 == (Wh/Kg) 0.8~10 20~150

U= (W/Kg) 500~4,000 50~300
k) & >0.9~0.9% 0.75~0.85
F X >1000,000 <1000
S =2 I 5 %

[ 291]2 ALHA Tl AL&H= A7) 3484 odyA] Al dukA <l

[e]
ANAE 2 24 A ete] E4E 5 A vm Aotk 3 A A
= o7lE AL 21 A e FHAA ARG mEwe] EAL AX T oH,
Z.owge B4 2 AA T ASHAT YA WE=
A3 9

T A AH O AFEE = A5 R TSl weh A7) 37 R 2=,

7]

o\

oz 7

rr

dARALE AF02 ARgsta A7|olFF dstg&s WY
olFZ 7HUH/\] 1(EDLC Electrical Double Layer Capacitor)

EAIFAE AFARE AFEetal f-AFS-FF(pseudo-capacitance)
= T%2381E d = Pseudocapacitor (Redox 7H¥iAlE gtk &)
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@%Qi’i‘:} [1¥] 21051 MLX<e] Al4F $1A3 A V\E“«] ?ZE ‘)rE]r”JUP MLX ]
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of $1Ag wheel®] 3|A+E FAHs= Aot 2= A R0l 289 MLX+=
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(5) Transrapid 3% A7) HAAG 2 X432 A 2~H=
(7F) 1A HZA Al 2H
Transrapidoll AFE-¥ LSM-2 Long stator/Tooth-Slot *+Z%% %o 2t} Long
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t}. Position sensing systemoll Al @} 9% @ £EdHE FA]stal Vehicle radio
control unitell A/l HAXH HHE FF s} st} Al @ HARE
Fa Jdo® 43l Ground radio control unitel] A dlo]HE
go) &5t *_rb%o]‘:}.

FAZA AsAE EZ2AE (19 21014190 YeERATh dabe] 2 (PRI,
P-R2)3 43 (P-L1, P-L2)ell 1A A AlA dA skl F (d(VRCU-A, VRCU-B)
< &3 deoly dF gt g AddA oF/ DA, T A dely AREgT
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D
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N
fi
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EY
i

38G
Vehicle radio | lground radio|
control urm | ! control unit |
o R g
RE 5 8485 T T 5232
SN, . . . T -
Position ﬁemmg | Propulsion | Operation
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Ciata frame(36 bytes)

L1(9 bytes) L2(2 byles) | R1(2 bytes) R2(8 byles)

0-Thit B-E3bit | 64-71bit

Frame head Frame data Frame and

B-15bit | 16-2Thit| 28-296H 30-31bit |3247bit | 48-83bit

Phase angle PFB | reserved direction | ASI CRC

(28 2.10.15] 9% A3 dHelg Zd <

Al s

A7 FZAE A S Ao dAE A= A A 2 A9
A Aol A vl B Bk A

| WA A= MAKERS RFID(YF-

| WA= vpaEe gy aAd B A e

© RFID ¥ wpai=, guo] 7L WAl thato] 2Atm AR B A 2EE

(7}) RFID 4

RFID Al~dle [29 22.9.16]?4 2ol a4 BRE A%ste= RFID Bl 1(E-R X
H), & 2 &= 7)5S $38s= RFID @Y (interrogator), Bl 12 5E 2¢lo] &
dolel & A& + 21 E HAFEHAH), 8§ AZEdo] 2 YEHAR F4
sl FAE Y g1t 2] Abele] QteElve RF
o] o]Fo]zlth RFID AlZ=Hlo A gy = F4l7] ¢}
A7 B BEs A A, el EH e

Y of I oox o r1+1

N i)
-+ 9 }01'
= er L l>

Hu 32+ 25GHz W (Microwave)2] 329} Ceramic Patch <He|uh
A Fuko] #AIET 25GHz o9 (Microwave) ] 3] &&= 2t 7] 9k
Bl 2 Atolel RF 7| (Electric field)E &8sttt @AE A (Electric field)+ RFID
B9 QHElUE &5t A &2 o= WALE T

oot B1o Fd AEe AFoly Fug e S WA e Wx
W o 7 2 Z W Z(Amplitude Shift Keying: ASK), T34 W% (Frequency Shift
Keying: FSK), 914 W Z(Phase Shift Keying: PSK)& ©o]&3le] 7|# Als& 15
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Enersizing/Command Signal

J "7 N
\
P RIIl) Reader < REID Tag |
<l ?(Trmmpmﬁ
| -

- —

(Interrogator)

Backsecattering Data Signal

BIA-Z32C j:
=
Host

Compufter
(28 2.10.16] RFID A28 FA %

RFID A2¥e EdAEY, gy, a8l EWAAZECZHE ¢lo] 59 doHE
A F e & 2ZEYoJ(fZY AR FAEY. ERAEES BY Alo]
aglal Gyl o Zg Al Alole] dloly FAlS [1¥ 210.17]3 o] F-F A

(master-slave) S 7]|E-o0 2 ¢17]/227] T 2to] T EA HbAlo] o] )A] o] Fo] zt},

Master < > Slave

Command Command
Application P > | Reader | < p | Transponder
Response Response
Master <: > Slave
A P

< Data flow

[2% 2.10.17] RFID Al 2=8le] Holg 5E2%

(W) =314 A7) 3 E A8 RFID A2~ 7

@ RFID % &41782 Al 2HAL

- 647 -



[ 2.10.1] RFID %2 Ab<F

o H 3 = = 4 vl AL

1 Frequency 251GHz &8 Furel EAEA]

2 RF Power 0.1ImW m] ¢k 11/NFC

3 RFID Tag Active RFID

4 Operation Range 4em oW

5 4dem o)W Up to 2Mbps

6 Antenna Directional Patch 20 x 20mm

7 Sensing Range Sensing Range

8 Operating Power 75V Internal 3.3V

9 Operating Temperature -35~80C

[ 2102] FAEY AMS (FARE)

g =

T % 9 W3
Frequency Band 900MHz W4 MHz 20CH
Occupied Bandwidth Less than 85 kHz At 1.2kbps
Adjacent Channel Power Above -40 dBc
Spurious harmonics Less than 45 dB
RF Output Power Max. 3 W 1W™3W
RF Output Impedance 50 Q
Freqg. Tolerance Sensitivity Fex 400 Hz At 25C
Freq. Stability ] ppm -30C™8TC
Freq. Deviation t 24 kHz At 1.2kbps
RF Data Rate 1200/2400 bps Manchester
DC Power Input 5 A% SMPS 2A
Tx/Rx Settling Time 058 mS
Power Consumption 2 A At BW
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@ = it 4 % 9 W3
Receive Sensitivity -120 dBm -122 Max.
Receive Selectivity(ACS) 40 dB At + 25kHz
RE Input Impedance 50 Q
Freq. Tolerance Sensitivity Fe+ 400 Hz
Freq. Stability Less than £ 1 b
Signal to Noise Ratio TBD dB
DC Rejection Time Above 25 mS Pre-amble
UART Data Rate 38,400 bps RS-232C
Data Input (Low) Less than 0.7 \Y%
Data Input (High) Above VCC-0.7 \Y%
Power Consumption 30 mA
@ 7 A A=" T4
TX
[ —_|__|_' Magnetic
RX 3 ' Dual Band B Soansor ]
ARM CPU
i (24Dataxz))
Hg‘.:g::d ARM 32Bit Cortex
3
¥
Active Tag (2.51GHz)
RFID _ High speed e >
RFID
— Reader L 4
M ™
DC/DC Convertor
> fall)

[29 2.10.18] AABECEH/ AHAA) F+4 4 AJ=5 (24 GHz)
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i et
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i E
o
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[2¥ 2.10.20] °]'A4 RF %% (READER)

FFID Dat

XE

S
;i

=]

E-a

E_

| ut.lu'u-:ulll | R |

[29 2.10.21] HSRFID <te|tt
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X / Interface Module
»
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RF Module

High Speed
Solution

(29 210.23] 244 RF 2% (TAG)

RF Strength
=
@A /-"' '
. | 20mm \ | 1
i . f | | 7 AntennalCeramic Patch)
| : . /f..—f RFID THM
—

B
<
i

|12, £

[29 2.10.24] RFID Active Tag (=%)
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>
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RFID _ High Speed 2+

AMCHEFE = Eﬂifﬁ/\:g oo
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4 Lt It | I
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A7 BAL

O&HAZH Max : 550Kmyh ) ‘ HaspzE EHAT7¢
Magnetic Sensor/ High Speed RFID Tag

[2% 21028] @712 A48 RFID WS 488 AXHA Al 4%

‘ - —— i
\J/ Ny \J/
=R \ — .
— -.;::- —
N ."rl / \ .'1\
t — “‘”.Iii’-:,
RSS! [dBm] L
HEE Tﬁf/\______——— Peak Detect
——f——f——t——f——F——+—— TME

0 gl 00 400 S0 g0 7on smo [uSed]

[29 2.10.29] Ao A 5713}t
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\ Vo

-lgxu RFModem o b4 A FF Mndem 2

24 GHz Data Commumcat:on( 2ZMbps )

Ethernet £4 —

Ethernet
Interface Modem

[ 210300 B ARA] FARA FHE (433

o5 A RF Modem(1Set)/22 A RF Modem(3Set)/Ethernet Interface Modem(1Set)
2 JA g
» Dual Band RF Modem (TX/RX) &-&3%-c},

2.4GHz 100mW7]& (H &4 AY 2kmolu) o= ghr},

o] 5 ARF Modemd Al X HH T Datar LA TFIt A 271 o] o] 1AA
RF Modemeo] &A] F=Algt},

@ AZe] T2 FA T4
2.4GHz High Speed Zth$ % A543
LA (24GHz $A1742) 9t A4=1(24GHz 741 ZA)oz ¥ Th
AU A AH9 o5& w7t HAh Ims T2 AAToZ AF

[729 2.10.31] 2.4GHz High Speed A th9 = A 54%
« 900MHz € A5-4H%5 2174

100VDC/5VDC DC/DC ConverterE AR&3th 900MHz F+A 54 RES AL
S}, RS485 B4R E(TCMSS $418)S A&,
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[Z9 210411 1A EolE HdE7] A1 Ams F71)

T

[29 21042] s1AdHelY dEAA A F#3EelA 1.79ms A1)

® 718 ALY
» MCP2551(82C251) CAN Transceiver AF-&
« RS232 B4 Hd &= 230,400bps : 115200bps (7]1¥) / 230,400bps Max)
» CAN =4l o 4% 1Mbps
- S/W Ao = CANY RS232 AA 7k ¥4 7Hs
. CAN H/W RX ¥% 27], TX ¥ 5 3 7}
Hdl 1,000M ¢ CAN &4 A# (CAN Spec.ol ©]&h)
« AN 54 &% 50Kbps & w 1,000M 7}A] H41 7F&
- CAN 2.0A
= Standard (11bit), CAN 2.0B
» Extended (29bit) mode #| ¥
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Magnetic Pulse HZ= Magnetic 241
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mtavE AAA Y Fa3 5A4S Uede ZewA, ArHe ®stE A
dolelel 2 FHz Wasts dAAFES HoleEr. vl A= Hgte
E 308 FUR FAHHER 7t AeTorA Ar|ge]l Aoty = 540
Ba wadg AAA e 2R58S BolFa gtk A4 dafe] Fa A7)
SA42 U= 2o

[ 2.104] #4714 1aH e 2 714 54
o g = 5 A H] 3L
1 AlA W Magnetic Field
2 %9 H~ Rise/Fall Time lus °Y]
3 A SR 15.28kHz 550km/h
4 Phase Error 0.5deg ©]Hi
5 Als AE &% 7.2MSPS High Speed ADC
6 DADA Interface SPI(37.5Mbps Max.)
7 Sensing Range 2mm~11mm
8 Operation Power 5V, 60mA ©]3}t
9 Operation Temperation -30~80C
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4) LAN 100MBPS ©]4¢] ©d¥$& 55 2h= IEEE 8028 S uwhetof gl

W LA 2%A(RTU)

1) Ao el dAH o] dgdn|e] 4F AA To2 FE 4% BREARF
Ak, A9, AdEF Fu, A5, AR R GH) o L&A H)E E
239 AEste] 1 A3E AAAE FAsEe] T Ao
Ass Asox A, AT & JrF g

2) TEAHLARTE AEHo2 HelHE ¥
= T8t 1 ARE IFete FARA FAA, Ao, F8E =Fste] H

189 Ae7t 7k st
3) A FAHL 7t V|TREHE HARE TFEA, A= CPU Module

o

H

2 BEd AYS gadhe Ady, sdAFALe S44A R A
o}, ZHAl/AFAaE ol R I(AZ) Module® T+AE T ZF ModuleE & #4HA]
gka o g dAE ZF AFAAANGAL SHAAS FAMoFst FA R
2 FHFIE &olates AAEG

4) SCADAA =R Aes TEA7] AFA, /g 2 S84S5 gRe
7] 9t AALFA = HAS v 22 AES UESA| s g
7h Alz="le] AlFAdE g rE7] 91814 Redundant Systemeo]oof sttt

1) Main CPUE 32Bite]’de] CPUE A}-&3H)
t}) Real Time OSE -H] gt}
2}) 4 Porte ¥WXE9 Processor =¥ CPUZ T4 ¥ Module®Z T4 5
o] ATh
v}) Ethernet LAN Interface ModuleS ~H] gt}
vh) v Rke] A X Eo] Sl A4F AR ANty A0 E JHE weksty
o] & st Fwgk g 4 PORTE 9]¢t
5 78 32 Check-Pointg AA|ste] 52 FElE A LS
6) Watch Dog Timer 7|5< 7FA1L o T Alo] %3
FAlste] o] e 7 WA S -y, 71E Al L

=

=]
™

>
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ol makel LA AXF ¢ AES ol PPHE HAY  AES &
W, MEADE Fohol AFAE/} EHFAE BT FA7]50] HA
@ Aol AERT/ 5 (Auto Rese) S FaAete] $41 A A%

|
)5 8S Hskal Multi Tasking, Multi Processing®] 7}s 3
7

2]
FAFEH AZA" ZFE X (Computer Resource)E Td o= Aojgd
o)==
% —

g, A5 ?%}?ﬂrﬂ] EL 7—}? X}%% IHH—%L T A= T }ﬁé? 2 gk
) v AREAZE FAlC AEARE 9T T
AiAe B SUAYRE £33 5 Jd=s g
2) Logical Node % Device Levelol ™3t Data Class 7§23 Data Schema
o] MAE T WAL AFstE IEC 61850 S3te] ¢hdsh x| ¥o] 7t
CIRSE IS

7h dlelgel g Rdge WHs Aests: HHom AdPHEH, IEC
61850-7-4 = F=xsto] S 22" &3} Logical Noded] & o]
7beste s .

3) IEC 61850 &2 253} Object XE2 7/|HE 5319 RTUQ— A HH o7
Ethernet %2l o] Y ERAE F3ato] IEC 61850 F4lo] 7Msetes ghrt

@ JAVA 7]¥F HMI(Human Machine Interface)
1) Garbage Collector 7]5S Al&ste] wixz HA3 9 AFstd w2
ads BA 2 A Vles ATstEE g
7h #7140 wlRe #e A
) e @ st A
o) @ st #e vl Ad SW A HEA A
2) 9E] 7o CPUE &9 stA A Y3t 329 HMI SW Architecture 532
< 7Hth
7hH A g 2 #e 2 A SCADA Z2 A1 715 FA A
) Aol tirIAz HAas 2 A 28 g9
th ZEAAg e Ewws(Context Switching) A 2 2 A2 A|7F
# % s}
3) 54 FHAEZGEI=d], =GAAA HEEHAQ] HMI L2 EH o 7%

A&

olr

7hH EAE ZYE HAE JVM 374 WAvto 2 A8 Jls
) o sk Mg = SWe| sidte] BEF 3t FA] A8 7t
4) Agdy= #e 7%

b AN AY



Jo] B8 Al&3}o
2 3},
188 4= ok
(3) IEC 61850 %} &of w& A}g+

(71 %A

61850 SAl& &2 F A=

@© A AE

ol EAstE Foa o2 HE Ethernet 3%5%S FAsta, e X
= RE dALGAE AZT
3 X

AA 22 (RTU)AA IEC 618504 o= AF %= SCADAHOlEE A
AME7HA] dgstr] flste] d89s 745k Ao
A Agger FAske], XXM A

A} FEHES I

ge yes

wn
O
>
O
=
oft
op
_O‘L
rr

2) SCADAG &2 olgAZ Fdste] AHPE SRS Fh
3) SCADAE"2 SCADA HoJHE dFerle T2 Ho=is Frsi=
= gk

4) SCADAHolH & AFst7]o] Tid dFFH(QoS)s FHsIE
(1}) SCADAA N
O dA27A
b LANel H<£:317] 93 Ethernet ¢Q1E o] A5 A F3t=E 3o},
W #7712 FE e do]HE IEC 61850 Server 7|5 %3
Ela=3
@ A H

Ju
ol
iuf

© Bt A
) SCADAS] <¢tAAS dr3slry] $5te] e AlgdSoe] 3nE 4 YuiE A
ZEo] FHHES
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1) 71273 (Confidentiality) : AZ %A & <& AFd = AEF v}

2) Hlol8 FAA(Integrity) : AR ¢l=5x & FAHoly HAHE 9A 3
=3

3) 7F&2 (Availability) : A 8]~ F T (Denial of Service)S WX|&tal, Q1354
XJ:._O_ E;q’fﬂ"jr

4) 591 WA (Non-Repudiation) : AAPH =22 H-<2A(Denial of Action

o

that took place) 2 AAsHA] Zdd F2e] 59 Hi(Claim of Action

that did not take place) *}#]

SECURITY
POLICY
W
SECTRITY TMTLEMENT. \ﬂﬁ'ﬁ
PLAN GUIDANCE

CONFIGURATION ENFORCEMENT |
MAMAGEMEN] AND AUTHTING
L 1

SYSTEM ' | SYSTEM SYSTEM
IMPLEMENTATION | | OPERATION MAINTENANCE

[1¥ 2.11.1] SCADA R <44

th IEC 61850 7|8k ZHA|Alo] Al =51 (SCADA)
(1) IEC 61850 1 SCADA Alz=¥ 7| &

IEC 61850 %5 4l wel SCADA TFE 7H¢ Alz"o=z 8dk [EC 61850
719ke] SCADA Al2=¥ls F4d3t7] flstelA= RTUS 3¢l AHle] IEC 61850 A1
W EFEst rAS Adstes SWOEZA BT A dste AEE [EC 61850 7]k
SCADA AlZz=®lole} & = It} 47¢e] ol Hox= ojejgh Ax=gle] g&o s}
o] 7} SCADA Al=gl FiE#a JAg 745 71«8 Ao [EDE §3 HHdio
Z} Al EH?JL dlolg ®2elof oist 272 4S5 AAske] Ea IEC 61850 7]Ht
of Ajzwgle]l FAAQ A4S dAEHAl 7= st
(2) IEC 61850 ¥+
(7h) IEC 61850 ¥+ =919 T oA

IEC 61850 ¥+

AN Part® FA€T o8 7k 4H

Sl me FHo=m AA 3744

fr
iz
B
_O‘L
2
T
N
%0,
[
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EashE
WA A vt gdusEE dEd 284S Adr
@ T4 AHE
Slan Liva| IE Siallon Laal
=1
By Lawil i .'.,‘-Iii; Bay Lewd
TM{ e
Procats Lol f-_lﬁ_ée- ’a;f-_ Fruga Livas
Hardwired / Point to Point
iz A=N S
FAY Ty e
(28 2.11.3] Al g Ak

@P Logical Node?] A=< & (allocation)ol] 7]%3F IEDS] F-&o| 7} 3t}
W A" =W xRV AFRSH, AZxFGAE HHo AlzE] Aeto] 7}
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:::?ﬂzr;:lm appraach Eoluiion for
stnndardirailon approasch
Slew'  pamain APFLICATION == =

protection & oot

nI] rﬂrﬂrn::lll::u-rrh \'\_W:‘/
u%u ' ! t
1 1
—
| Future nroot spnl [

STANDARD 2 commuracarion Hm;m

switchung fdevines fm‘rﬂ mDELH‘"
Dbjsnis '

PR AL,
tubspran i, frmrivs -
o il wire fayer
stack

Cornmuricaticon
Technology

= wr o @

[29 2.11.4] Z71%F &8¢ A4

b SgeWt BAL Bestel ARE BA 7% Fgo] shsdtk,
@ egdua FAAW] Felo] wel gy Sush Fo) wgA Fol W
o Bk 22 5% A Fgo] shseint

Basic principles Part 1
| Glossary | Part 2
part

System and project management Part 4

Communication requirements Part &

Substation Automation System Configuration | Part &
I Basic Communication Structure | Part 7

Primary ) Mapping ta | | | Sampled Measured Values |
Parts Part 8] MMS and Part3
Ethernst | Mo o iy Bl I
Conformance testing i

[L% 2.11.5] I[EC 61850 ¥+ A %

@ (Part 1) IEC 61850-1 Introduction and Overview :
o IEC 618509 #uto] Ax A7} /M
@ (Part 2) IEC 61850-2 Glossary :
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. W% gol
® (Part 3) IEC 61850-3 General Requirements :
o FA LTAGAHY, ASH, A2" A, oA, IT meh), FHgH,
WA 28 T e A Yold 4
® (Part4) IEC 61850-4 System and Project Management :
o dAAYAY AMujx= aFARRN (I E R, dAYA" =T, EA8H, A=
&l /‘}0“757](}“? HA, Az A, A 5), F4 B39, H2E A28
d H2E A&E HAE AD A4 H 2~ E(Factory Acceptance Test), &4
23+ H A~ E(Site Acceptance Test))
@ (Part 5) IEC 61850-5 Communications Requirements for Functions and Device
Models :
e =Y X=E(LN)E e, B4l H4, $4le 9% 45 F5PICOM), =8 ==,
aga BEE PICOM, 7, e &7A (SRR 5), $4 Aue] (U
& 52 Ao wE R 559 a4
® (Partt) IEC 61850-6 Configuration Description Language for Communication in
Electrical Substations :
o WMkl #d Fd, FA, Al Fxef Gt #
©@ (Part7) IEC 61850-7-1 Basic Communication Structure for Substation and
Feeder Equipment :
o IEC 61850-7-x° st Arle} S41 gjof »d
@ (Part7) IEC 61850-7-2 Basic Communication Structure for Substation and
Feeder Equipment — Abstract Communication Service Interface(ACSI) :
o FAA &2 Au|z QIEF O] 2~(ACSDell ¥k A3t ACSIS] 774 2 AW HlolH
e
@ (Part?) IEC 61850-7-3 Basic Communication Structure for Substation and
Feeder Equipment - Common Data Classes :
o % tloly SH=(CDO)% £ A9
@ (Part7) IEC 61850-7-4 Basic Communication Structure for Substation and
Feeder Equipment — Compatible logical node classes and data classes :
o =g w=of oy #gk dWbAl F4 S
@ (Part8) IEC 61850-8-1 Specific Communication Service Mapping(SCSM) -
Mapping to MMSISO/IEC 9506-Partl and Part2) and to ISO/IEC 8302-3 :
o A WA FAld #E HA zrEZHO wF(SCADA) 7Is+ ¢
client- server &A% E(tripping)Z} 22 GOOSE®} GSSE X u3s ¢
gk A Al 7H(real -time) &4l ([1¥ 2.11.6] #=)
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Fesy Cliennt

Feap—to-pes = “Hege-S=rver
3 L CATHTIA T O S i B
el witly ML
and AU
MY C ANONS
it vy NG
= I'I:I -I_I — CADA functicn:
fF CE -
Wl TCR/P - Configuntcon

(2% 2.11.6] IEC 61850 ©] 541 wjsg oy

@ (Part9) IEC 61850-9-1 Specific Communication Service Mapping(SCSM) -
Sampled values over serial unidirectional multidrop point-to-point link :
o Al7|& WAV MEF SAS AT U A T4 w3
® (Part9) IEC 61850-9-2 Specific Communication Service Mapping(SCSM) -
Sampled values over ISO/IEC 8302-3 :
o AZI& WAV AEF TS AT Fdg FEd o]H Yl(Ethernet) 7] vt
Salvke] g (M (Merging Unit)o] ARgol] #3k U806 (Partl0) IEC
61850-10 Com formance Testing :
o ATA P

(3) IEC 61850 7]wt =&
(7h IEC 61850 7|9t RLelgd o] 7] a
O IEC 61850 7]yt rds] o]
IEC 61850 7|8k X elg]o
of RE AHES HolEsetr] 9
Al HolE Ede It %’\JE
2 AAstA HErd Q) al
£ Heolgstet= 2 ]°ﬂ Tﬂéoq Zh gtEd R G EH ’é}ﬁﬂﬂ‘jﬂ AHEE 7]
=3
@ IEC 61850 dlo]y =4
IEC 61850 dlol¥ 2L A
tlolg gl st 22 7HEEE Fote]l AA AFES she] dolH e #Hoe R
gH= A REEe] GAE AFoR =EAoR ol HolHEo] ofwgk
AL 7ML Fx2E wrEourieAed gk RS AstA Ao AFRH R
F AR Us = oy o7]A Logical Node®] =Z3 Data Attribute’} 21 3%
o wpx o ® Ao w o]y HolHEe] EREHEE AL A"S FHes

"
(g
[
D)
oft
b
]
o
ol
ol
s
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AAYole FAeA HFAoZ vfjFste] FAstskA FT)

b M 2dg 2y - 7Hds 2y A

x AA AA ARE JHFAAY ARZ wgGetr] g HdstE Adste, old
7b33tE A8 Al Logical Device®] AE7F =559 A HAuh

W =84 =2dy 2 - A8 2 =23 1 A

* o] Logical Deviceoll tato] Al 2~glo A F<to] 7hsdt A7t A e)w o
Logical Node A X7} =&% Tt}

@ =84 2dy 24 - dolHe £4

T UE #E "3t 2AE A ==3%h Data ¥ Data Attributes =&
@ Hes 2 A Y - dolHe AAAL AA s HF
* ]

HE ==% Datax= AAAS AAe vuE Est
P

A% W oel 49e Beld ndge 498 F ouy Adw,
@ B4 B9 49 - AP 442 TG vlol s
« magd dolHE AAHE A AgH/ Astel Bed wdy Ay

:ﬁg{g}l_ ]

R e | Foml Enuitimarnt] | SN e A
Physenl Douics ' Lapical Desic
| adad miERE Auj ) | | LiEk| <Pemikert |

I -
4 o7 HE 2 s RS
o= gl D HE e E N
['vallcidizn) ILexical Magiging?
e - | ’
Ho|k8 S5 TN [ | CROHE B ]
e ST -1 | L4810 WAl 01
= LNel H R Tty | = Lo b
[kl Akl = KCREY) POE] | [R5y~ wiomst |
-
[l | s, 1 .
4, WEN REE l . 11T ot |HCL WM ESR
lmavrgs 8y 2% ; | |,_--'
/ e e e . 1) |
— . SN o) =
e :::-I - —_——
Dt CinTanas IMLE DI E@ SCLA MNSE F2y 29E

[79 2.11.7] IEC 61850 dloly =dl= 7

» =g mdgY 4 % @ HEe [EC

2] g DBEA A4 gl o
61850-7-37 IEC 61850-7-4< 3t w Ede glo] 753ttt
* =g]d Rdged oid FES JEC 61850-69] Substation Configuration
LanguageE &3lo] At Al&o] 7F53l=s X ¥stal A
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61850-7-2 |
Services |

|

|

Tepip @m !
- Network ) q :

L

——

L

SCSM
61850-8-1

Real devices
o = — in any

61850-7-4 logical node 61850-7-4 data e
(circult breaker) {Position)
| 1
61850-6
configuration file

[1%] 2.11.8] IEC 61850 R dlgo oigh &4 H*

« 9lob o] gy dlelHEL 4 B
618502 74T & A HvY, F adem A
ekl 5 gl
(1}) IEC 61850-7-33} IEC 61850-7-4 o <& A 2 4o
[EC 618509 7 i & widael 8 &4 duEe dgte] =24 dolg=
mige] tiek F2<2l IEC 61850-7-3% IEC 61850-7-45 &3te] 2A|9 mel Heoj=
A E Fete] 7Est RS ghth ofgle] 172 Logical noded thsk tiE A A olt.
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£ 7|dte g 3o
7Vt AREAF

PR EART

%ol
& 7ol

T AHE A Er

@O A H.(Logical Node) =4
3

WA 0] BHE/A/A/AZS 3] A8 o5 ARE 133 3= g%
o AE AwEe ax A%

Aol MA (LN, Logical Node)® &g
% Circuit Breaker (X}¥+7]

[
— XCBR (LN) : CBE #Aleta Alojetr] f1&k dole 5] I
« WAL 7} 758 AS U

(84 1417) LNA 9 — &4 834 Z)
* LNSo| 3o} st A5A3l do|EESe] ¥xd
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[3 211.1] ¥d4& 72 Anlo] o Logical Node

@ = C T
L System LN 2
P Protection 28
R Protection related 10
C Control 5
G Generic 3
I Interfacing and archiving 4
A Automatic control 4
M Metering and measurement 8
S Sensor and monitoring 4
X Switchgear 2
T Instrument transformers 2
Y Power transformers 4
Z Futher power system equipment 15

o WA
of glom,

A ALgA

opefj et o] AbgH T

* PDIF : diffential Protection

* RBRF : Breaker Failure
* XCBR : Switch Controller
* CSWI : Switch Controller

*

MMXU : Measurement unit

* YPTR : Power transformer

o LNS tlojEjel ptd Aul 2ol gate] wEHow w o)

2 o] afe] s $sho] el Jhe st

o A2 ofefe] [19 2111119} #o] T2 =] vERdrt

B Fok] 1

x Prefix : 3709 EA2 FAHY EF ojZg Aol H3 T3S ¢

* Logical Node Name :

- 712 -

7R ] AR -4 E o] IEC 61850-7-40

* Logical Node ?12~®l2 : Logical NodeE & A+ U2Hl

>

3T

s

Z =
AL

2

A4 Aulo gt [ 2.11.1]19] W& o] IEC 61850-7-4%2 X357} &



=X X _"'_.Tn_f
Logical Node2| QIAEH A
Logical Node & E
[EC 61830-7-4 (X} D]y

(& B Ay Application S8 St B 5

[2¥ 2.11.10] A ®.(Logical Node) T4

e Logical Node® T4 A= Z8A< A9 A D AL ofefo 18
o o] wiHH A

Physical Device PISA_QO0_L3
Logical Device QO_L3
L.ogical Node LNO

Logical Node XCBR

Logical Device B_L3/

Legical Node LNO

Logical Node BO_SIMG

Logical Node B1_SIMG

[ 2.11.11] 5214 ZA ¢} Logical Node?] wji3

o 3t =% A PISA_QO_L3:= 2719 =7 AXZ 7FAA =1, A7
&F9] #to = Logical NodeE 27H#4] 7FIt}. ofwf o Abgtat M ejALdle] Value:
7HA e
* LNO @ =84 X Q0_L3¢ ZeEE YErd (o FAH))
* XCBR : #d71& YEUY 319 ValueE Common data classes® 7FXIth
x SIMG : ZFA 7} 7}53F Logical NodeZ 7} (G)oll ths A= dolg ZE
e Logical node 74 A}dl : XCBR
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[3 2.11.2] XCBRel & Logical Node /3 At

Attribute Name Attribute Type Ad i
Mode INC
Health ISI
NamPlt LPL Common LN
Loc SPS Information
EEHealth ISI (35 LN 4H)
EEName DPL
OpCnt ISI
Pos DPS
BlkOpn SPC Controls
BIkCls SPC (Alo] BK)
ChaMotEna SPC
CBOpCap IN I Status
POWCap ISI Information
MaxOpCap ISI (e Bx)

e 3lt}e] XCBRel W3 Logical Node T4 At#lel® 3ol XCBRS o
Common data classess AA| T=% HAAL Aujo] uwg} &2 HSAES 7HAY
TS F AA HAr

o Y WMHE XMLE o] &35t SCLe A st A skA At

@ &% "oy I (Common data classes)

o 7} 7Zto] dlo]E(Logical Node)oll tat FE5H oz 714 & Jde $A402 LN
54 £ dlo|H & 7FAH olH 3 #e IS Common data classesghil
sk}

e Common data classest™ AlEdo +Z25 7MY T4 dH+= EfF+x2= ¥4

o] 7bs sttt
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[3 2.11.3] Z} Logical Nodeol| 4] A}F-&7}5 3 Common data classes

R F

Status information

Status settings

Measured information

Analogue settings

Controllable status

Description information

— WO N O N

Controllable analogue

o WA Aule] diste] [E 2.11.2]1¢ W& o] Common data classes?t IEC
61850-7-30.2 #EF3t7F Hof dow Al AR&A] ofg ek o] ARGH T

* SPS : Single point status

* ACT : Protection activation information

* MV @ Measured value

*

WYE : 3 Phase measured value
DPC : Double point control
SPG : single point setting

*

*

*

DPL : Device nameplate

Logical Deuicj

Physical Device
(Protection device)

o st EElA Aulo] tig ARE v 2ol dAE 74 Rd" A
E

* Physical Device : WEH A FAE 7F HEo] 7Fs3 x2l
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C sl BeA 4R 1)
= o]ouq _/]

AT nW7hA 7
* Logical Device :
o) Breaker 1
R E =
28 A A %
* Logical Node :
o) XCBR : #ttt7]
CBhe EEld nms

a4 glon, oo

Al

* Data & Data Attribute :
o) XCBR<e] Position

- &ttbe] Datav= 171

Foglom oRRon

‘Data®} Data Attributex

=

T

2] 4 A (Logical Device)E 7}xt}. olwf 1
Qo7 s 7FAof 3
stte] IEDo) 9Jste] Aol A= =224 Auje] AW

o 9]

170 olAe] =214 »==(Logical Node)E 77t} olu 17
Ao o]FA oz stE 7hAoF gt
AA Adule] 75 E st i

= 170 o] AR (Data)E 7HAY ol 170 %€ nl7kA] 7}
2 SE 7hAoF g
=214 x==(Logical Node)7} 7}4 4 &= £A4 %

A7) o] A A e gk

o] Aol Data AttributeE 7}7t},
stuE 7hA oF gk
APH o7 Apgo

olu 17§%-¥ nA7HA 712

7} EEcs

Hes 7

[3 2.11.4] Data ¥ Data Attribute®] &%
5 A A 3

5 754 dloJEle #e T5E 4 At

Heet A TxAolH HEstA oulzl 4o wHct

™ 8hsl 5} Rule?} 5ol wet Hst7F WaahA Aoent

Saye] Al A9 TAAQ Hitol diste] MeldQl gkt 7] AAQ1 Wslrt
APl A o]

e Logical NodeE2 "o o g FEZ2l doly HAE AET Foo Qe 7%
2 Qste] dolHe FAAdY FHA tig dHeoly H£AHAES WEAI717] 98k
Database A r3le} & FE29 AAZE &3t Common data classE A&E 4
AEZ Holg Fx7F Rdg o] 9don Common data classE< o]lg|3d 3% &

g Aol

e Common data class 74 A}

- MV
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[3 2.115] MVel 3 Common data class T4 A}d

Attribute Name Attribute Type A
mnstMag AnalogValue
mag AnalogValue
Measured values
ENUMERATED A
ranee (AZ%h)
o] Quality
t TimeStamp
db INT32U
zeroDb INT32U
Configuration and
sVC ScaledValueConfig description
(A A
rangeC RangeConfig
d Visible String255
subEna BOOLEAN
SubMag AnalogValue Substitution
(WA - AR
subQ Quality A o)
subID Visible String64

o el MVel thd Common data class T4 At#lol™ 3ol datai= o &
data Attributeg ©]-&sto] FdEo] AA Wi HujsEe SAES xd T
AA Hr.

o Y WHE XMLE o835t SCLS A ste] A skAl At

@ ACSI9] &9 93k Logical Node®t Common Data Classe] #A|

e [EC 61850-7-2% ACSI(Abstract Communication Service Interface)® F%4 &
AAmlzeo] g Ay SCSIOl 4 2 AW dHeolHol Wik mdejt. IEC
61850-7-2+= IEC 61850-7-33} IEC 61850-7-4= A A ge] &2 /Mde] #AZ
£Ao 3 AEo] A<&E o] Logical Node®t Common Data ClassollA] &7 o
2 AE E]]:].

o ACSIE= F4<Q A& AlFsta o] Mg s AAstA+= gt 1
i 71+ ] A5 v EZJETE =M, ool [17 211.13]% #2 Common Data
Model *+Z 2 T4 59
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Exampié _T‘,_,
 Fioatmg Pooed Mata-Meta Modal [ NS e e
1
Uses
e ] LU
GemDataGtyect' lma Logeal Wode (LI, Genk ogicalbiodeClans,
Tene ool et s Metn Model oonedataCtinctC ians |, GenCommpiDatsClav
- Crmmiin Diats Clans | CDC |, Atiribaton, #tc.
tm 1 -
e
Part 7-3
- 0+ detired
DPC, SP5, WY, WYE, Common Type: Model typeis ol COCa [Pt 103, o,
L 3
Uses L
Part 7-4
R0 PV, Dl c Vel mag.d paytio I 264+ defined types of Lol
— Domain Type Model Sodes (Pt 7.4 [Cor snd Subsisnon),
FI0 K il 1 7416 Hydeod, T-420 [DER),
e {Hydro Power Plant) H1400.25-7 (Wind),
Il
ez
MALXIE) PRV g Vel g Data Instanca Model Trratanc en of abuvs bt fppers
:-_ﬁm-n-Mw._ = and Information Instance 28 they will be weatie wed

ol d i v

[719 2.11.13] IEC 61850 2t SEM Aol tigh 4=

o 9 ¥} & FxE IEC 61850-7-2+ IEC 61850-7-33 IEC 61850-7-4°] %
3

welgs &9, ofzle] UMLY #& TAS Sdako Ax @xdzel dolgd o
AnE B8 5 9t s folHE s&aut.
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| MMXU (@ -
LOGICAL-
.—
Nooe. © XCBR
comman data
classes K
o — | compatible
LM classes
\l
prc K Pos
DATA K sl K EEHealth
" :
= e compatible

data classes

61850-7-2 61850-7-3 61850-7-4

[1¥ 2.11.14] IEC 61850-7 7} StEH & 37

e IEC 61850-7-2° A<H 349 Logical Nodeir= IEC-61850-7-4¢] XCBR,
MMXU 59| Logical Node® &% o] AFg¥th oju oy 7}X LN& 7}F4d S
Rom, oju 7HAE HALS FREFE W S AA B AR E 7ML
AH-E-SHAl H o

x Compatible Logical Node Classes : MMXU, XCBR% 9] 3¢ £45

* Compatible data Class : Logical Node: o|%4 o2 CDCeol| tjd ©7l# HA4S
A fr

e IEC 61850-7-20] Aeld d}e] Datat IEC-61850-7-3¢] DPC, ISI 5¢
Common data classes® &5 o] AF&HTE ojw] o8] 7}A| Datag 7Fd F+ Ao
Hoolwf 7HA = £ RFEIPYH EEEe £ AA e dFE AL AHE
sHAl "ok o]yt FEdoly HEgS Al IEC 61850-7-42 &FHo &
Data class® <50 A4 o=z ALEH A Hr},

* Common data Class : DataZ 5B g&uko}l F&2 oz ALE7l538r £4 A9

ekl

(4) T4 g2 (Main SCADA) A 2~
(7h) IEC 61850 7|8k FdAAW =] Al =8 7] 8

“IEC 61850 7|WF 4 W= Alz~slo]gl” 7]Ee] SCADA Al2=®le] BE 7S
A&stH [EC 61850004 AAE EFol WE 7]5E5S AlF3h= Main SCADA Al
dolty, TAMMAAANA ATdH= F23 7|TERZE IEC 61850-7-3, 4 +x9| ©
olEldo] 2~ 9} IEC 61850-7-29F IEC 61850-8-1(SCSM)ol YElt UES 0] vk &

wo® UE 7 Atk

N
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indepe Acsl
_— — ! fntnﬁ:g:m Abstract Comm.

Service Interface

| — — 1 ' =
’ scsm1 | scsﬂ scsmg _ Specific Comm. Service Mapping |
=
| Specific
AL 1 AL 2 AL n

\\ Application Layer T

4—— Layer1.6

[Z29 2.11.15] IEC 61850-8-1 Communication protocols T-7d &=

ACSIH-E2 5 ng Aol HE Fatol vEY ol
= TAAL e W dekso IE
ACSIst SCSMoﬂH Al A k= ]

AlE s A

IEC 618509 &4l ACSI #&3 SCSM F-i2] F+ 7HA = UE
)=

(th) IEC 61850 718k AW GA] Auj~ Fx

IEC 61850-7-20 m& 7|2 HrEdo tist FiEe FIAHA ]7} THAAl =
dlolg wolxe tigh o] PSS 1T F Ak A AE fg FAAE ATH
o7 o]Fofx dom ServerZH-H Logical Device, Logical node, Data, Data
Attribute®] 2ol gt &0 7t FxRE V|24 AR ZdS AFolsto] Aju]x
sHAl fek ol edk AMuj o ik A== ofef o] [1H 2111618 o] sAF R
T/ H o
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‘ SERVER ‘ ® Services

$ m GetXXXDirecxtory
o ® Get/SetDataValues

’ LOGICAL-DEVICE ‘ ® GetDataDefintion
*I -4

L%

LOGICAL-NODE ‘

T1

1.0

‘ DATA ‘
11
|10

‘ DataAttribute

[ 2.11.16] 7]+ dloly =¥ A (IEC 61850-7-2)

O AMH] 2= GetXXXDirectoryel wel tjdEg o] tidt AHE QA= A3 do
o] thdt Read/Write 713 2] Get/SetDataValuesE #|33t™ GetData DefinitionS:
Esto] dHolE tha A S 2T + Uk
@ 99t 2& dolgel tha Hulx FxE IEC 61850-7-2914 % [28 2.11.16]¢]
Au 2~ 2d A oo tigk UMLE YeERY i o
@ otz el UMLel thgh A ol ek 7714 dH
o A2 tolotE= FES] ®7] ¢ oFHo® T oF S Q4o gk 17
o 1l Thojolt Hjeo] 7] @ AEAH o= AT U=
e 1 1.x: 17 == N/ 8425 7HA = A 3t 17]

1
o 7E EI] 4o wAe FRo AEpAo
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o Aueilel 7] AZgew TE AAe ARl BAY B
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:

@ LOGICAL-NODE

el
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-
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i
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¥
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o

oy o 4t B 14 v jg 1V |
0. o
DATA < Dataset
L >
11 : 1
10 L Substituti 18
DataAttribute . Lt Time
Control File

[Z1% 2.11.17] Muj= Bdo] gk o] (IEC 61850-7-2)

@ TIEAAHGA A AHolE == Datacll thek W<
Time : dlo]E o] tigh A7t AR

Control : Alojel gk A=
File : 4R & @2 Ido 4
Substitution : AF&2F 2] ¥

@ Au
S0 i 4w

(2}) ACSI(Abstract Communications Service Interface)
TG G A AMu| st B sk FAlo gk RS GAsHA BT
G- ofde[19 2111713 #Zeo] 1d s st
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[28 2.11.18] ACSI¢] Server 74 E2= tjoloj 1)

- Server

e Logical Device? % A2 7tAH oz E2 7131 2o 7}5d &
o e FHoldE

o Z} Vi FAENA BRE AFst

rr

7

- Logical Device(LD) :

e Logical Nodeoll Aej¥ =wld g aFF o] R Hika &HnE e A4

- Logical Node(LN) :

O

o ojEdolde] JEHE wrcle]l FAEo] gom el AT Al AF

- Data :
o WAool AHEjA R} AS Kol tisk Ao 13
o AR Bz 542 AT

- Data Set :

o dolEe} HolE HA4d g 1F
o dlolEol BF H(View)

- Setting Group

o Slutel MY Ft EFE shufel kol didh wAl W
o AE 2F i3 AY

- Report and Log :

o SefoldEo] ot AAE MehuE e AEow FHHE IS

e Report= FA ™ Loge &3 AW +F

- Generic Substation Event(GSE) control block(GSSE/GOOSE) :

e W23 A2 gt BaE 9/E dolHd dF A9

- Sampled Values Transmission control block :
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o WlE 1 F7]% <l Samples(A=zh)e A4
- Control :

o 9|F7)7], AljEH, K-l
- Substitution :

o ThE glol 93l Process value(obgd= a4 e ghe]l wAlE A4
- Get/Set :

o HolEI&A ol ik A ASQ 227] &
- Dir/Definition :

o W= k9] AAC ek Aot AAFE I Holy 8%
- Association :

o U BRSO A7k EBAES B3 AH =

o F Jhe aF3e HE AZE

e Access Control (&l gt #o])
- Time Synchronization :

o FA ot Alzdlo] 3k AlZFE 7] s}
- File Transfer :

o ZRIOYI e F Holy =59 WA w3k Ao
- Two-Party-Application-Association (TPAA) :

o AHO WlE V|Tomd AHFA] F AAe A4

e XA ¢l+= End-to-End Z2% 7EE

N

I'sE°] 3 dolg(Data)e] A& A&

|

deol 24

Client Server

Assooinie

1|.

Data (confirmead) ‘—____________—___——_—__—=_s

Crata (uncanfirmed)

&

Release -

[ 2.11.19] Two-Party—Application-Association 74 &=

- MultiCast-Application-Association (MCAA) :
e AHo W3S V|Fo g 3 oy AA 7HHA AA
o 3o A= ARE ALHPublisher)stH o8] A= AXEE AM] (subscriber)
o AH|Z= HHo digh &4 F&o] T

o 2ulAE RE £de] Yol A8de] PR FuA A7) Ba
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| Data values (unconfirmed)

Data values (unconfirmed)

—{ Data values (unconfirmed)

[(2™ 2.11.20] MultiCast-Application-Association 7% =

TN GA = el yERd wA e mel RTUZFE dolHE IEC 61850 #T
. 5 dlolEl o] W3k &)= Reporting®t Logging?]
Rov Ao g3t FAL o3 g

Reportmg

Gat, Sat Repart control sttributs values >
Repon =
contral == D
st g . et
: e ]
{ stianam’! | b e Renl
- { Report ! ;Event b Ho ‘\ r'
Repuit -+ ) himdber :,",_m o A cer it : B dinta
S e e T
= =
Logeing - [ =
ek, s | !
. y L =
e o . b
j lee s Evaup ! Dia ta i
Lag ) Lol | rng § IOt} el
il"rlﬂ' ""I'"! "';H'""‘ :
e & 1 Lol | |
lag [t - [
Quary lag (frem m chents) o T - = LG
e L D |
= Thg
mocn™|  Log fomrom——enm oo by |
Gt Swt Log comral atirituty wolues _ | couitrial i

[29 2.11.21] IEC 61850-7-2°] &3 Event &

- IEC 61850-7-22] Report A& :

e ZXELE Data sete] HAE HS o|HlE RYHE F3to] &9l
e Report Handlerd] ¢Jste] AFsw ojuf W E Addxoz ARE 715 3slt}

(Buffer®] AF&A] BIAGGA SR FAle] EAA AFEA A 7He
o o]t d# AL Report controlol] 2]3Fe] Aol (Report control Get /
Set Reportell 2]sle] #|of)

- IEC 61850-7-2°] Logging & :
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o LogT Data seto] W7dd A5 o|HE RUHE F3lo] &9
Log Handlerdl] ¢]3le] 712%™ Log controlell ¢]sle] Ao
=

S Get / Set Logol ¢]3fe] #of)

Physical Device

715% Loge FgfoldEoel 935te] Query7t A=

ACSI| Services Physical Device
ACSI Server
ACSI| Client
T Bata = O data
'i Daota ]
~ Dt ||, 1o data
_ I
| Application e /L Application
.
Physical Device
Multicast GSE messages or ACSI Server
{peer-to-peer) sampled measured
| values Data |+ 11O data
L
Time critical ] e U e e
Applicaton
subscriber =
[29 2.11.22] GSE(Generic Substation Event) =&
- GSE(Generic Substation Event) #&] :
e 7]¥ 2 o7 publisher / subscriber T-Z(1:N)Z 2] ¥
e Multicast / Broadcast AH] =& F3lo] oo &4 Au|Eo sl

oHIE AHE FAl

o W= AFA 9=
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ACSI ACS]

Subscriber Fublisher
DATA
ef-attr
EetDiataValue reg HrAr

L L -

Gellaiavallersp H1-athr

. | Wenibercmset |
Communication J |
TrRpping el issi |
Local i1ssue | “speciic Loca L | fen f'.

DATA-SET / Fro

Recoption Trars-
Pull.req * | |Bufter ‘ y frission fs ¥ Membar 21 / g=al}
Pl rap A Buffer Pubiishreg Membaer &2 /
Nﬂ‘n‘DﬂIﬂ ind = Member &3 1
: ‘ |
CommLos2.ind I
Cantral |, GOOSE TS =
i cantrol {-Funetionally |
canstramned DATA |
/ or funtionally
EeIGSECDntrm'uulue.raqh | | o o
* k - DATA.
SetEEEContalYaluersp | ATTREALTES

[29 2.11.23] GOOSE(Generic Object Oriented Substation Event) =4

- GOOSE(Generic Object Oriented Substation Event) * 8] :
e Data-set?] common data®] W3S 7|Wtoz FHL s YES I AT
e WA 9] Event, Command, Alarm, Indication, Message®] W& H% 715
e Gigabit Etherneto] W2 Y E I A gtst AA7F T4l
o A3 HolH Mol WE A s (F7]142 HeolHe F4Alo R 13]9

Ae Tbsaht A% &4 BA)

ACSE ACSE]
Subscriber Publisher

[ Dataomser
SemiGESEMessage Local issue | aeeant. |
(CommmnicaETEn Pl
Local issus Syl '#'.. | "
Reception Trams= 4 ;'- Ji Exliaggion ‘.‘.
Pull.reg 5 Buffer - r missian I-I Dota #1, DLt !
Pullrép £l Butfer Fublizfnreg || | Dee ¥ 002 :'
] A i )
MewData ind ". Cimia 23 tILE “
= 1 ’
T }’.
= - - —_———
Commloss.ing e 1
Control G5 EE eantral ._?f.lEhil
Buffer

SeGSEControdValue reg

SetGSEControlValue rsp

[19 2.11.24] GSSE(Generic Substation State Event) =2
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- GSSE(Generic Substation State Event) *#] :
o Anol W w2 FE A5
o JE AR Bed il A
o nAHE Fxo dolge] g A Y-S Multicast 7|HHo = g
e GOOSE$®} &7 5%ty o] 75 (Backward 7|5 A E])

(5) JAVA 7]¥F HMI(Human Machine Interface) *]2~%l

(7F) HMI(Human Machine Interface) Al2=¥l 7] &
“HMI(Human Machine Interface) AlZ~glo]gt” Z oA

B A= dHolHE Algutol ol EA|stal AFEAFS] W ol ‘L}")r Al of 7]‘:‘9‘

Fast= AR IE o]~ FX|ojth. HMI # A= 248 & =

g Aol #A 7|eS Zta

JAVA
BYTE CODE
*.CLASS

Intel Platform AMD Platform

of 80l ZHsaES 7@ Ao 27 374 54

o

ko 5]
< ofgiel 2ol vkt it

@ 252l W e #e](Garbage Collector) HMI A] 2~

W2 #a 7)%5e 379 HMI A ~elo] 7FA A 23 7502 AF&7F A~
g9 Down glo] AEHARN QA Al2gl HEof A&HAQ £ Aol B o]
uhE olee] WA Abdlel Adsty] 919 VT o R ARSARe] S R glo] W)

we o] AEsE BelE Foke] £AL
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| W2z 2Es &2l Jl= 28

[29" 2.11.25] Garbage Collector T-4 &=

e u R #e]7] 5 (Garbage Collector) :

« Fr1Ho% vwe v Aas B Ui/98d dHs WA

« Bs A v)se] FAA B SWARS 4Ey A

« Wl Aol o AL shsh Fr)Hl B 2
@ HE] Zo] HW7HF HMI A ==

Aol Alx¥le CPUS Mxo] 29 u43t m WE o] CPUR HAe
7ol wek HMI Al 2=dlo] olo] mE A% HHsirt oz i H0. B 78
A0e HAsA AEA B AS 2 HWASE 27ata 2o 45s w
oA Ho] gl Swe] o] ErimeA R} ol v AHE
HE o] 7)uk HWoll A ske HMIA A61S olglel e T22 7hxith
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“interface
Cm.
filetransfer
cao cao
& control |
action ET)
attribute
edit
KRN §model ]
window X proc |
F coc | e
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HEEIC 2
HEEE. =
§—view | —
[ v BT |
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O MMI - o]4l

RSN
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cBrNb, cBrN6 1704
GetLCBValues
GetLogicalNodeDirectory
25 | (LOG)
&2 | QueryLogByTime
) or QueryLogAfter
7. Logging GetLogStatusValues
el GetLogicalNodeDirectory
s (LCB)
° 7 | SetLCBValues
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A EF . 7
. T Service (ACSD) Test Case [EC61850 F< ar
(7 %)
TEC61850-7-2
14
oo Egu\ﬁ 175244, 52
) Operate ’ 1724, 1734
Elach cDOnsl,
| o TRC61850-8-1
12a. Direct NS 204, Annex E
Control
TEC61850-7-2
Ae ctl, 1724, 1734
s TimeActivedOperate cggg, EC61850-8-1
¢ 204, Annex E
cCtl4, cCtINT, IEC6184507772
25 ¢SBOnsl 17.22%,
i Select, Operate ' 175324
E1acs cSBOns2
- SBOnS3 TEC61850-8-1
12h. SBO 2044, 20.74
Control
cCtll, IEC61850-7-2
A8 | Cancel, cCtl2, 17.2.24,
g2 | TimeActivatedOperate cCtl3, 175344
cSBOns4 [ECA1890-8-1 2064
TEC61850-7-2
o] ) cCtl4, cCtIN1, 17.3.24,
;; ggrerfrag:ndR”?(;lr‘;ﬁenaﬁon cDOesl, 175353
12c. & cDOes?2 IEC61850-8-1
Enhanced 20.74, 2084
Direct IEC61850-7-2
Control | g g e Actived Cg% 1724, 1734
g imeActivedOperate (C:CEB, EC61850-8-1
204, Annex E
TEC61850-7-2
Ctl4, cCtIN1
o~ | SelectWithValue, eA% AL 17337,
LT ) ¢SBOesl, N
. Operate Receive SBOe<? 175334
© 7 | CommandTermination ’ IEC61850-8-1
12d. cSBOes3 2054, 74, 84
Enhanced
SBO
Control TEC61850-7-2
e
s}2 | TimeActivatedOperate cCHl3, 175344
e cSBOes4 TEC61850-8-1
2064, 20.84
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434 % | -
s ne) T Service (ACSI) Test Case IEC61850 ¥ |H]aL
S IEC61850-7-2 184,
o TimeSynchronization cTml 5537334
e IEC61850-8-1 214
13. Time
Sync
A€l cTm2, [EC61850-7-2 184,
:; ¢TmN2, 5537334
e ¢TmN1 IEC61850-8-1 214
92 GetServerDirectory(FILE) | cFtl, cFt2, IBCGIR0-7-2 6224
. GetFileAttributeValues cFt3, cFtNI, IEC61850-8-1
° | GetFile cFtN2 934, 2324
14. File
Transfer IEC61850-7-2
A8 | SetFile cFt4, cFIN3, | 20224
3 | DeleteFile cFt5 [EC61850-8-1
23224, 23234

@ 71 A

° :rL/\‘]
* 6Unit 2719 19" Rack AFd o= FWe| LED Displayg &3tel & &%
g 3 xE B4 AE ARE ATd

« E Ao AFEHE switchE 3] VME Slave addressE AA & 4 o
w AlzE] ol WA Al FEoR AzES AVlE & F AT reset HES A
k=

o SlERel F kA
* TEC61850 Al ete] AA Wae] w2l 100Base-TX, 100Base - FX (Single,
Multi) 8445 #| & ghet.
* Datagram(UDP) SocketS %3 Multicasting EA1W 218 AF&3lo] MPUR 9
tolel A& B o]lFst FA& Ak

o TREF

* DNP3.0

x JEC61850

* 7]8F AgAA7IY e 2REE A
e 45

* CPU - MPC8377 7]+ 400Mhz ~ #Hd 800Mhz7}A] A€ ghey,
* Main memory - 7]¥ 256Mbyte ~ Z ] 512Mbyte7}A] A Y 3t}
* Real Time Operating System= % #]&}l¢] Multi-Processing, Multi - Tasking
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Ho}

0
yl

OS Levelol A g

=

=

]

W7 o]t Pointo] 4
s

w7
4

2EEE

® 2L

Ao A Z}E Task
* Al2~2E] 217

ks
-

o 1 | | |

o =n W = 1l 1
RE i s |4 i |
_ @l aREaEdRssRB D0 ERERddEEEREREdBaE _& ._.-I..q.... phddEsasaREddaEdBD0EdeERdREEREES [N
| AR EAR I PR B OO S B RBB R R R R dR R ‘i Y FEEAESFEAANRESERROO RS RRRARRRbRal |
| Lk SEG0 & ran ! Ghe=a T SO0
[ - - .

ARTE WA BEA
=

EE aaEEsEAS GapREEBpYEEEATES .:_n.“..q.. buezs W.m TR N L L LI RS L LN QaapREdpEbEE "
- - - - nne=s == = - - - - - l
...... i |
CESSSENSEEEEERY e 21 B |
JI GEeREREERRRER RG] = = [[TTFAREng ] |
COFEERERERRDRERERL N = = =" |
EL speilll = ringoese == 8 =. |
—_ ! It o g

< T Bl 1 EEY - e |
ooe =1 e OC B@gfzf E = 5 ]
L2 R ® OF s&0 i E = |
H 908 o, “ f ewn E -3 3 |

[— LA R} LA N | UL o T
k) oo e il @ = |
— oS D eews — \
Et ~ Gleecesnesssaesea |
‘mi lessennieasnnsenn i -____;__l t T i L |
NE tni.ut--nl--w: ramaarl UL AL = = . LTI |
LD Onn i =] +* -k il 1
= nom=oor = o = i 3 \
B <O ' m m i i = =E = }
ﬁo E } B I ._ ARBALLILT LLLERE =i TR . "_ e ._ |
‘wl,._ % idd[and[[eaa . : | | = 0E @ - il “
e et Mrdager =p 55 g &8¢ |
G e N BEE = | au i
-~ ggsllans lags o ¥ = | \

m
g
-.i

JET
gHE

o

—_— | * 5o i |
o I T i b |
WM o - =Li-F T y 2t oo [®=®%s wees wsasc wswcs | |
H " igsE R Eiapaa ¥ . .E - -~ (LR N ] AEEEW wElE DN 3 “
VC O_E . _uit L] Fad -.tt.ﬂ m E m T o 0-.'._ Sk A A A & h !
< .Dl W= | * 5y i ﬂ.ﬂu - i + i | .MPK
L]
%« B o Fl..m eed !

Zo
(t}) RTU(Remote Terminal Unit) CPU 3] 2%

MPU 9] &=
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F%ﬁ%ﬁﬁ%ﬁmmmaﬁasmas

By
55

fee)
-
12

of

131

us
i

& paee

LR L X -
Lesses rets soss o
HE N ShanahAe L1 £6d AR SLARERLE )

e e e e

o P
]

it

[29 211.31] MPU &9 2=

] =4 [FCFTIE)
. e B4
f’"h‘z | [T 5:' __l!“F.'o"“;"-.'-r B "Il
flog 27 | e z o] 57 — e
o .'J—'e ey U.ng ag
@ E Lj §| I
"5 Ij a ]" “3 D
= ; EE BT
e 5 x|z e .:f'
Fii |1 fi HERam [ |k
= ®] anfl) 52"7 @)
A o »—r—— L]
s rermis | J
! Z b
amfpsd |
:g g
4 | -| -
i - ] abe = =
i) 1 By P
e # T

[Z29 2.11.32] MPU 10 ¢ ¥

e RTU9 I0 ZE 42 Z(OPTIOEA+ ot Ul(Ethernet) B} & Rl wha}
AgHom FATs e F2E st

* 33(Optic) £E : 100Mbps

* o] Yl (Ethernet) £E : 10/100Mbps
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2}, SCADA A =8 -4
(1) SCADA A=l st=go] A4
(7} Main Server
& - sicao0 e Suasnisars Conteal Acd Dara A

o9 (507 17

'
W PC Interface
\
H

1
i
Main Server A Main Server B A2 HMI

HRA/A7A

— = C And D A
&P - ~==2q0 2a= |

Main S(—zrV(—;r #1 HMI 9] 1=l o] 4 e o]
HP Z100 RTU
Window 7 Realtime OS
MS Office Simulation S/W
Server 5/W Java [IMI S/W % %) Driver S/W

. o] &3} S/W %2 Driver S/W Protocol S/W

[1¥ 2.11.33] SCADA Al&=¥ FA4 %

SUN Sparc T5120

Unix Solaris OS

AA2FARRY A%HE dolHe A5, A, np A% A7 DBAY
5 Az AAT G AALAAA S-S FAFe] AsY D UE
oFs THL B HAHA Axw £9 AAd

@ o3t 74

steglol 2 Az Eofd ek o]Fs PSR AJAHS] MR B AFE
FIA 7L 7 Em FofAl, dHeoly EHQle] Fedor AT Wi

S} Aof ool A & AEm FARGO, 24F A L Ao} EAE L A

A vl Elulo] 2o T d o] FEE Bajo] ALEA
o712 27 o)A, dolEuo] o] Ealo] HasHES 469
3 Ao te et og 1w .
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H/W % S/W o|F3 74

Primary Secondary

o] 53} S/W o]%3 S/W

Active Standby

Storake
= H/W o]53} : o] F3} ZA4 74
= S/W o]|Z3} : o]Fg S/W
= DB o]=3} : Storage °©]=3}

Storage

[2¥ 2.11.34] Main Sever H/W ©°]Z&3} +A

@ FLoALY
SCADA Alz=¥l 7]&e] thdsl G438 7edn 2 Zy 3PS agsie] A}
|2 g &S geSs ¥ F JEE NUE AxFHom FASH o,
IEC61850 &4l ZREFo|eld tpgst g4 T2EFS +83 NEF ofal, T
L )=
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A @
29 : SUN Sparc Server T5120 :
A|ZA} : SUN Microsystems
= 16719 Wlxg &%, 16719 t=3 A4
B &%, B 2 78 AT
= O] FHGAHE AP Je E3 AA
A2 S8 EE Fo|a v G A A4 H 4
= Hojd BFA S A|F3HE SoC AF
T A 5-ALe o) a1
Processor = 64Bit, 8-Core, 1.4GHz Processor
24 A A = Unix Solaris 10
Clock Speed |= 1.4GHz
Main Memory |= 16GB, #t] 64GB &% 75
Cache Memory |=® 4MB Intergrated Level 2 (L2) cache
Hard Disk = 2 x 300GB SAS
Standard = 4 x 10/100/1000Mbps Ethernet
Interface = 3 x PCI Express 2.0 Slot
CD-ROM = U] DVD-RW
A=A * Dual ©] %3} 74
A Y = 19”7 AW F3
“Fe = 20 (A =" o] 53} A
Operator e
Guidance 7|5 °
[Z1¥ 2.11.35] Main Sever AlH-AF<F
) YES=Z FA
O F27%
SCADA Az8l o3 740 Agd me YEJAFNS Fd8 + dus
o] 538} W22 100Mbpse] TCP/IP Ethernet BA14-S F&3t3om, TFAA AU
7% AFE A5 MEAD AT o|Fsn TASY o 4EA WA A5

Asws A,

@ F Ay

AAzE Sgel Wad WEAN FHe ndsdn, 4% dEga F 454
£E2 ABoR AR & db UENT NS A4 (19 211361 o
&3 2,
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299 : HP Procurve 1905-24

A=A} : Hewlett-Packard

= Wire Speed® AT Y EYz o] i A4 &= i

= 10/100 RHEZA 71522 A50T0Y AP =S £ AAFFHoE
24

s A% A T2 k" 299 3 AF £ 2R

E AR ALE o
Port * 10/100/1000Mbps Switching Hub 24 Port
Interface
= 7t i) 5 7| EH B (L AT et fA S Aol E AE)
Cable
A A] 7 = 20 (e1F 3} 74)
Paifarmines ®= 100 Mb Latency < & yis
= 1000 Mb Latency < b us
Throughput |= 6.6 million pps

Environment

* Operating : 0°C to 45°C

LElectrical
Charateristic

= 100-240 VAC, 50/60Hz

[1% 211.36] MIES A G ARAFY

(th) HMI )22 2e]o] Al

O F27l%

Aol 24 S 5 9

WA AZEE makeh I A Edel 4y ZRE @A
Zalo] £Agdo] &g 14UAL Holgonn A A7
NES T

SCADA Al 2"l Al AAAAR GAZE 457 wited 2tE el oA
o] 2 ko) o)k wAF WY =4 @A 9lo] Energy Star 1% FAORE
A9 g Wz vlgo]l HAsE agsiglon, AAE Fddd wE vhes HA 9
A FH FH oA Hef V]sor HdY LuE AR F Ade FHE A G
Atk HMI 9 zdHeolde] AbRe [2¥ 2.11.37]3 2t
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291 : HP workstation z420

A

fl

A ZA} : Hewlett-Packard

= ENERGY STAR 215 7402 A8 & Wzt v & 43
s AZH HAE 9 FA HEE 53 /153 HH A S S

" FE A B B2 AT E 24
=R Ao r)som Y v L

72 AR A R
CR * Intel Xeon Processor E5-1620 QC CPU
Clock Speed = 3.60 GHz
Main Memory = 4GB
Hard Disk = 500GB 7200rpm SATA
Interface = 2 x 10/100/1000Mbps Ethernet
(2% 2.11.37] HMI A ARk
(2}) Event Logger ¥ Hard Copier
D Fa7l%
o 240l &t A AL 7 A= FARE Apazel e s oA % 4
A AHE A% AHEATAAN T = A4F olWE B A|2E] ool I ojWlE
£ oME 24 V|5t Vles AT 1 Fa AR [19 211.38]9% 2k
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eHs g EY &
- ZeE chge EAel =
~ g YFe A Ame] uNY
- ARAE AL ARG 2w
sod AsHE AE 5

T AAF sl

eI = EAY EE sjE="

24PIN/136Colum

o H 2= = 38B6cps

B e = 80, 136Colum

= ZFE7 1 101 ~ 420mm

&#1F = 87 : 101 ~ 406mm
ALF2) = KS¢-4/Z2% 3 ASCILESFE7LEte
B 5] = 128KB
IR =5 e ] = KS, KSSM+ , AES, sfa=
glej=o] = * Parallel, USB
gl 24 el 2 (= =4 / 15009 &7
Zgle] #d = ERIE] A AF

[Z29 2.11.38] Event Logger Al4-AF%F
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b

* Advanced Smart Lamp

* Tailor-made System

* Dynamic Color & Brightness Balancing

* Advanced Smart Color Wheel

* Full Front Installation and Maintenance Capability

—= A S ARGk | H] L
Fo =7 |* 50inch 19
7|2 &= l = 1400 x 10B0O(SEGA+)
ek = 600 ANSI lumens
g |« LED Lamp(60,000hrs)
Base Frame * Base Frame : Al A 2

[2% 2.11.39] & g3tat Al F-ALYF
(1) RTU

QEANFd FHEE AHeaE A7 AC/DCHi A REe] IED9e] T4ls &
S3oto] 49l SCADAR HEs ¢ SCADAS

A @& [ED® dEste] Ad71E Aojsta HAskE 71es Tk
@ FoAY

AALZAA(RTU)Y FL FAFEA M U/Power/Communication el o gt
olFst FHE T ATHAAE Tkl Al F TS T F UAEE G4
i, ZbE oMlEC] tigh Alal Al A S S 5 QJ\E% Ims®] AbaLEA 59
zt= SOE(Sequence Of Event) 7|s& ®Astow, HdA-sst +8S 93 S
ZREZRIEC 61830 ZREZS M&stel 44 Ave dolHE AST 5 k=
= skt

e MPU(Main Process Unit)

MPU REE2 42| 32bit Microprocessor®l MPC8270S ® A3k Alo]7] H o]
A9 Al2=" 3= EIO BoardE ol&3sto] E #Ho]~7t 7hsatw A% AC/DCHY
Auto 2 BE o] dolE 52 EIO BoardE %3to] dlolEE A} 3k F
of AbgHel oW ofd®ma HolH FHES 9dte] DI/DO/AIEES H st oH,

ol EEFH A= ojHES] 2ol Huzd ¥l HelEHolA MeY]s 5 A

Al AALFARTUE FA42 AAZ F2bste] gk dHelHAHE &3]

AEA s dALFARTUE 54 7159— Haet, B2 T2 EZV]S] <
A

W AIZb} 787 et ek sinh
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5

CPU

Memors
o/s
=41 PORT

Realtime
Clock/Calendar

System Bus 7+&

LED Display

Switch

A
o

il

o

ot
3H

Demension

2 1%9) Datadl$o] 7}53tal, IEC 61850, DNP3.0, Modbus Protocols A 93

H EAANEE o] 83to] Ethernet E41S 33 4

AA sk

Main Process Unit

= 32BIT MPC8270 400Mhz
= DRAM: 64 Mbyvte ©]4F / Battery Backup SRAM: 512 Kbyvte ©]4}
= Battery Back Up 7] %

AFALS Hl 11
= 32BIT MI'C8377 400Mhz

= PDRAM: 64 Mbyte ¢/} / Battery Backup SRAM: 512
Kbyte ©]4

= Real Time Multi Task O/S(VxWorks), VRTX

= Ethernet 10Base-T “Port
= Seria]l RS-232C/RS-485 2 Port

= 2550l A5 7]

= VME Bus (IEEE 1014)514
= RUN, VME, DIA 0/1, FAIL, SCON, LAN1/2(TX,RX)
* Reset Switch, DIF Switch

» A28 A™ CMOS T2
= 16Bit Watch-Dog Timer
= Battery Back Up 7%

s +5V DC 3.5~4A, =12V DC Max.200mA

= 233 4Amm(H)X160mm(W), 29 Z 20mm

[29 2.11.40] MPU A F-A}¢F

a14:¢] 32bit Microprocessor?l MPC8377S ® A3 A|oj7| R &}
of AdAdste HHEdn] A7 diolEHE FH55Y 9 Alx=ge

04
ol
o,
H

==

32

- 762 -



o DIE%(Digital Input)

> op L rulm

T
CFU
Memory
=4 FORT
System Bus
s
LED Display

A
2,

Demension

AR, A

Azl 5

B4 R S(ESIO)

= 32BIT MP'C3377 400Mhz
* DRAM: 64Mbyte ¢4 + Flash | 22]: 8Mbyte ©]4

= Battery Back Up 7] %

AR

= 32BIT MPC8377 400Mhz
* DRAM: 64Mbyte ©]%4 + Flash @ 22]: 8Mbyte o] 4

= Ethernet /Serial Port

o
A

= VME Bus (IEEE 1014)3&

= PWR, RST, VME, TX, RX, S1~58
* Fthernet Input/Output Controller
= A4H Y CMOS T2

= Watch-lJog Timer

= 14 DMA 7§

= 233 4mm(H)X160mm(W), A3 £ 20mm

[72%] 2.11.41] ESIO Al F-AFe

+ Digital Input& Interface ModuleZ4] 32¥<QE

t}. CPU %2

B3 VMEW 28 Fibo 491,

3 B33 29 Debounce WA 327 WHEo 9t tlEo] &

taak & o= PI

[¢)

wER Algo] 7Hsait),

7} golsEs st
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=4 Dl RE

ST
CFU
Memory
54 PORT
Input Point

Input Signal
Input Voltage
Resolution
A/D Converter
Debounce Time

Accura ey
LED Display

Switch
=7
e LE L
FPower Consumption
Surge Protection
Isolation

Demension

o7& 21=2(DI : Digital Input)

= A3 e TAE, e A AT R

=+ 5V DC, +24~36 DC Dry Contact

* PWR, RST, VME, RUN, FND 4BA(AIS9E g 24, 58 24
LED 1EA

= 4~54msec Resolution® = Time Tagging

EESAE
= 32BIT Intel 80386 256MHz -
j' EPROM 128KB. EEPROM 32KEB, DPEAM 2Kbit
= Serial RS-282C 1EA, 38.4Kbps Async
5Z2Pcint / Board

® Dry Contact
=+ 5V DC, +24~35 DC
= 18bit
-' Total conversion time 10ys
= 4~-64msec
| = £0.1% Full Scale
= PWR, RST. VME, RUN, FND 4EA(AIS Y= 3 2D
ST ®A LED 1EA
[« On/Off Switch, Reset Switch, A= EZER A ] 1D Switch
= A LE| A CMOS TZ, SOE A ¢!
oM Q
5V DC, 12V 3.6W (0.72A)
ANSI / TEEE 37.90A SWC Condition
= Photo Coupler 249, Y85 A7|He= F4
|* 233.4mm(H)X160mm(W), &  20mm

[29 2.11.42] DI Module A|5-A}<F

e DOX.=(Digital Output)

CPU REZHEEH Aojwyg S dlo] FAAMHES
2= Aol FAEH] o, 2ZEY
L dolA =S PPN AFAE THET
218t SBO(Select Before Operating)”]5©
e 7lsS FAstA
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e AIX E(Analog Input)
AEEu =Y HAS53 ofd=21

299 :DOESE

=2
ErpPU
Memory
£ PORT
Output Point

Output Signal
Output F F&5F
Input Voltage
Operatin Time
Debounce Time
LED Display

Switch .

=

Power Consumption

Surge Protection
Isolation

Demension

47143 =3 (DO : Digital Qutput

= 39Point / Board (Trip/Close £2])
* Relay Contact
=110V DC/220V AC 10amps Relay

K

£l

A% AE
= 32BIT Intel 80386 256MHz

= EPROM 128KB, EEPROM 32KB, DFRAM 2Ebit

Serial RS-232C 1EA, 38.4Kbps Asyne
32Pcint / Board (Trip/Close #2])

Relay Contact

AC 125V/1A, DC 24V/10A

+0V DC, +b5—35V DC (Output Relay)
100ms (Max. 1sec)

= i~J00msec (lmsee B ZH715)

PWR, RST, VME, RUN, TR/CL. =3 DPoint
Module Address Switch

ALHAE CMOS 7%

&4+ 370 Relay 5% 3% 72 4333
=% HA(Check Before Operate)”]| 5
16bit Watch—Dog Timer

= 5V DC(2.9W,0.584), 12V (0.3W, 0.6A)

= ANSI / IEEE 37.90A SWC Condition
Relayef] 2]t 1.2z} &7

285 = A7 H o= FA(Photo Coupler A)
233 4Amm(H)X160mm{W), A8 £ 20mm

[2¥ 2.11.43] DO Module Al§-A}<

- 765 -



2dw Al B

L = =

=3 A=A (AL : Analog Input

= 4~20mA, 0~20mA, 1-5V, 0~V A% 7}
= 16Pcint / Board, 16bit plus sign reselution
oM Q98 99d 2

= +0.1% Full Scale accuracy tolerance

T HE AbR H]5z
CEY = 3Z2BIT Intel 80386 2bMHz
Memory * EPROM 128KB, EEPROM 3ZKB, DPRAM 2Kbit
221 PORT = Serial RS-232C 1EA, 38.4Kbps Async
Input Point = 16Point / Board
Input Signal = +]1.0mA +£10%, DC 4-20mA
Resolution = ] 8bit
A/D Converter * Total conversion time 10pus
Debounce Time = 4~Gdmsec
Accuracy = +0.1% Full Scale
: ) = PWR, RST, VME, RUN, FND 4EA(A S5 3 A1)
LEDIDisplay = 24 ZHE ALED 1EA
Switeh = On/Off Switch, Reset Switch, A5 ZEZ]E £ 1D Switch
=l = AZH]Ag CMOS 72
gl = = 10M 2
Power Consumption = 5V DC, 12V 3.6W (0.724)
Surge Protection = ANSI / IEEE 37.90A SWC Condition
Isolation = Photo Couplerdd, 182+ A7]do= 44
Demension = 233 4mm(H)X160mm(W), 3HZ 20mm
(7219 2.11.44] AI Module AlH-A}<F
e PDURE(HHAEHZA)

Power Supply®] &8 dAF+= AAAF 130% oWz At o] RHAFE HA
Soglon Y 29 187 B 187 AW 103 W A Peto]E o o] §li
g sslsel gom A9 ¥ A BE A AL WA67] 9T Soft
Starting 3] 27} WA Eo] glon T3 Main Power? 42 ACAIEAe £24
HE FEAEd 2ol AT & JEE 49 Axgon AFEE A6
on gEAYL AC/DC o= A Aol 15% 7+ Al U4 Battery S
Fate] 447 o1 APAAL TR 5 AR Awstanh
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2ds . ppuU

-
Hr

A

Input Voltage

Cutput Voltage

e/
0L

o 9% T4 L Il
SWE Y FAAPY TREM, O FAL

RTU 8 348 nEstn 3A% £99 uhe AzEs) oy

of G el 9% 2% W A FAe] T4 L 2AS

24 4AE PAegm, YRy E WA % ege £9¢

22 AARAY. FARFE A FEAAAC) FE§ NFB

om, nAy g 4§ TAES WY E2YES AR

ki
)

S e

= Input Voltage : ACZ220V-196V—~264V, DC125V—

90V~160V,60H=z

= Qutput Voltage : DCb4V—-20A, DC48V-5A, DC24V—-4A

= Size : 4U(h)= 19" (w)+420mm(d)
= Battery : ES12-12*4EA
= Battery Charger T4

o}

A% 4}

= ACZZ20V—-196V—264V
DC125V-90V—1b0V

DCBAV
DC48V
DC24V

4UCh)* 19" (w)=420mmid)

= 70% )4}
- O
o
Rl B
= FAAY/AF  b3.6V - 545V / 1A
= dlebA W] ZA R A ge] 43+0.6V 0)F Y AP
= ST 4G FES 299 4 F2F ES12V-12AH » 4EA
s WEFT] A2/ EEEL FHBEAAA ALE A A2

* Back up time : 44 7F

AFEEE-0T - B0 T, AHEEE: 10% - 90%
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a ,imv,g N.. [ LDName | Leaf Name B S5 | Eofeme | (Dame | Leaffame | Twel -
43 20 vieamsood| [0 CINGGIOTSSTSModsstVal E e m
£ HOST 1 CINGGIO1$5TSModSq i
= HARRIS 2 CINGGIO1SSTSModst =
3 CINGGIO1$STSBehSstVal
1 CINGGIO1$STSBehsq 3
5 0
6
. |
: B T L ]
10
11
12
13
14 i R ——
15 CINGGIO1SSTSInd03SstvVal =
16 CINGGIO1$STSInd03sq B
17 CINGGIO1SSTSInd03st m
18 CINGGIO1SSTSInd04SstVal :
19 CINGGIO1$ST$Ind04sq
20 CINGGIO1SSTSInd04st 1
21 CINGGIO1SSTSInd05SstVal 7
22 CINGGIO1$ST$Ind055q T
23 CINGGIO1$ST$Ind055t 5
24 CINGGIO1SSTSInd06SstVal ot |
25 CINGGIO1$STSInd06Sq l
% CINGGIOTSSTSInd05St X = s

PASS

DA IEE—
7;&32 RITU- 2013 10 28.dat || IED vwmsf?u = 2148] s a0l | Used Leat Check Max Row [1000
Y 24 485 [ —
& 6 RS N.._[ LD Nag = Leatiiame TineL ~
4 sovieavsood| [0 vipams| [EAUE m
L HoST 1 AMS)| g [EET =
= HARRIS 2 | | Il mtirtudbMPD_COMMCFG.DAT 41 Retry=2 an
3 Imoirudo HOSTINFO.DAT 241 an
1 fmotrtudb/HOSTINFO,DAT 441 Retry1 &
5 fmntfrtudh/HOSTINFO.DAT 4 Retry=2 A1
5 i/ MPD_MSGCFG.DAT 2241 &m
7 Jntfrtuch/MPD_MSGCFG.DAT 4l Retry#1 an
8 Jmntrtudh/MPD_MSGCFG.DAT 41 Retry=2 an
3 (BE0s 441 7] =
10
11 o 00%
12
13 M!
14 VIPAMS - mu e
15 ViPAMS
16
17
18
19
a - —
21
22
23 CINGGIO1SSTSInd055t
24 CINGGIOTSSTSInd0GSsWal
25 CINGGIO1$STSInd06Sq
26 CINGGIOISSTSIndﬂh:&t

oY
-+

=
2

_—

Rl

=
=
.
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{

4

0.

olr |1t

7] TG, RTU
&k DB #g] 7|5 <l

RtuControil x | _
IED [ViPAMS5000 <] 2ia4] =[oi =] Used Leaf Check MAX Row 1000
449 ==
" .. [ LD Tovams | Leathane el -
4 zovieavsood| [0 vipamg [SHUE o

& HosT 1 ViPAMS 22 T

& HARRIS 2 viPAMS VGO S50/ YSREPORTDFOLOAT B0 an
3 viPAMS [mat/GWO/61350/SYSREPORTINFO2 DAT &1 an
1 viPAMS [t{GD/6 1850/SYSREPORTELEMENTINFOLDAT .. &1
5 vieams UGHO/61850/SYS REPORTELEMENTINFO20AT . &1
5 viPAMS iiGHSYSTEN .00 £ an
7 ViPAMS [mnt/GWO/SYSTEM_S.INT &4 a1
8 ViPAMS fmnt/GWO/61850/1ED/61850_virtual_server_50,icd 20
9 ViPAMS [2Eos 2 23 =
10 ViPAMS
1 ViPAMS 0% 100 %
12 ViPAMS
13 ViPAMS
14 ViPAMS S4 R
15 ViPAMS
16 VIPAMS
17 ViPAMS
18 ViPAMS
19 ViPAMS
20 ViPAMS ¥ a
21 ViPAMS
22
23 ViPAMS5000... CINGGIO1SSTSInd055t W
24 ViPAM5000... CINGGIO1$STSInd06SstVal
25 ViPAMS5000... CINGGIO1$STSInd06Sq £
26 VIPAMS000... CINGGIO1SSTSIndosst i El

=8 N

m
-

)
it

Configuration tools o] &3t FYAH Ao DBE

A5 (A%)

—_

£l

= dloly Bl vy B4 files & - AT ATk
» T AW A=A “/home/scada/sub/data/IEC’50/” 9]
“HOSTMAPDIDAT”, “HOSTMAPDO.DAT”,
“HOSTMAPALDAT”, “HOSTMAPAO.DAT”,
“HOSTMAPACC.DAT” fileo] AJ/d ¥t}

PASS

O~

W&

N

_

< MM, RTU

ot |off | Jf
A

T YA A9 RTURE HiolE] A7 715 &<l

BT oot + 00050 | [ 0 Cimrnitver | IS E oecs: | WEM G0z WL o | (B e | i
Time: | Souace | Bestrabon | Begeroban |
= Mcieinmael 792 1R E2 EGADY +B2.188.0.41100 [ ? monfrmedfecastfOLyead)
= eonfimed-FeoueuPOL (SECUETCE)
evoRain .. 4 0E

e, Falte
= wenableAmessspedficaton (CHOICE)
= RetNariable (SEQUENCE OF]
= IgtGfiiabin elsment (SEUENCE]
= veriabiedpeciication {CHONE)
= domen-specilic [SEQUECE)

SAPAMEA0CTL”
WEACEWI ST Rac™
= MR85 192, 156.0,41:103. 52,1600,50%102 (18] confrmed SesonsepDitead)
= confrmEResionsEECU (SEQUERCE)

=i Dete {CHOICE)
SN £ T 100 PR 0Ty

)
-
o
i)

RTU DI ZJHE WAt 3 AE7F G4
25 +=% JAVA HMIZ £3lo] ¥2E Ag W3}
ol gk},

gt

—_

Rl

» JAVA HMI®I A &l@ DI 4 oilEE 3l

4

()]
A

PASS
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ol
O~

ik

N

_—

< dMHEA, RTU

ot off| i

“ZUAEEAS RTURE dold A s &

| Sourcs

cn=| rmmmse]mw dﬂ'vt.sz\M] FEE ﬂenmsjmmoe RS s [Em = pinenet|
I

= Ja 3042, 705010 192, 16RO CLEE LD 152 168,9.41: 100 |_“L‘? m&mﬂewenu{wnh)
= confrmed-RecuestFRUHSECUENCE)
weakall (L. S [0Z7
= ConfrmecSerceRteouest {CHOICE}
= wrile (SEQUENCE}
= visrisbieAccessSpedfication (CHOICS)
= Ssiifinnghle EECUENCE OF)
= fakCVarisbls elament (SEQUENCE)
= yariablespecification, {CHOICEY
= domain-speciic {SEQUENCE)
NEAMEINCTL
CTLGGID OSSP
i btORinta (BECUERCE 0F)
= Dats {CHOICE}
= swuchure SEQUENCE TF)
= Data (CHOIE)
Filee

= bet {ChoicE)
= pirachunn (SEQUENCE OF)
£ Data {HOICE)
False
= Sata ((HoE)
+ structurs [SEQUENCE OF)
£ pata [CHOICE)
+
= Dats [CHOICE)
(43013-12-12 7 10435 19, 149, JL00T0000)
= Dbt ECHOICE)
Felse
= D= [oHIcE)
foe]
= Al 77eass 153, 10,0 41102 w050 [T | orfirmed ResoondepOu i)
= confrmed-Ressons=PLL {(SEGUETICE) -
mdoemm- “ 1027
i= Cmﬁ-medﬁarwdm;wumm
= wiite (SEQUENCE OF)
= okt {CHOLE]

]

-n:<urlng packets . 443 Exhirmiot packets eagtured

o,
-+

=
T

JAVA HMIoﬂ H RTU DOZ A ojstc},

—_

Rl

- Alo] zz2e DO EEO MY EQAEV HAAHo T

A o] ot

PASS
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[

o~

0.

N

_—

or |

(

)~

[e:

T YA A o RTUZE Holy 97 75 &<

€ ciotservm v oocse | [0 conysee | [ S | IEH coos: 045 | [ mreet |
| Soaree | [ Deserphon |
20 IRNEAE Y 195, 168.0.51: 54300 [1EH ? confirmed fomumsiUfoad) -
= 2000708765426 162:168.0.41:302 |45 | confirmed AsspnnserTlfread)
© PeITETeEI0Y 197, 156:0. 511 5EI03 [THE 2 confrmed Recies#Tuiresd)
AR 182,168,051, 56103 2160042103 [E38 7 confirmed-AecuesPDireac)
= 00RO THEN04 192,350,051 55102 53,1630 41102 (568 2 confirmed-Asouss PO resd)
W H:T0E RIS 192, 156:0.51:55102 192,158.9.41:102 [T 2 confrmed SiecussPTiuead)
SRS NSE o 16 2 1680 42100 [E¥B 2 confrmed-Requesthtlifread)
= MT0E.56605 19 156.0, 51402 521550503602 [qu8 | tonfrmed ResarsePOUFasd)
v 192, 188.0,411102 [ | confrmad Retoneserouesd)
£ 192, 16k 411102 [T | onfrmed-Remnnsebiiead]
E 102 LEEDSL:B6102 [T 2 confrmad RecomsDUlead)
= confrmad RequertPOL) [SECLENCE}
regkellt [l +5LY
= ConfrmedServceRegusn {CHOICE)
= read {(SEQUENCE]
mec.., Faise
= varisbleActeaeSpecification (CHOMCE
= 130 anabie (SEQUENCE OF)
= imtOfianable element [SECLENCE)
waelableSpesification (CHOICE)
=1 demein-zpecific (SEQUETICE}
VPRSI0
THACIOLSDCSHan”
S 20706 RTIT 183,358 0,411402 sraansusnz  [GR 1 oofmedRapmertiiesd)
<l “anfrmed REsersePtl (SEQUERCE]
gkl . 45
= ConfrmedSeryoaRamores [CHOICE}
I= crend (SEQUITICE]
= Isi0fcremsP el (SEQUERCE OF)
= ArcessResult (CHOICE)
| wruchore (FEQUEHCE OF)
= Deta [CHOKE)
False
= pats (cHORE)
[Leoonceonaoa)
= Date (CHOIE)
(020 3-12-12 7 1033519, 149000000001
S MOmeIETIS?  I8LIEEDALIND wpissnsen: [ | oofmed femon=rhiiread)

192.168.0. 5156192 5 | confirmed-AammonnePDUtraed)

Caghird pilised i 170 Eihérnet packots captired

o,
T

 [*

)

Koz

PASS
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g R A% A3
s 101 371, RTU
AR FE FY A GASE RTUAE dlold dA s 5l

HADWI_CDL‘SE EE v |Ees ermnet|

= 20020008 303IM0
# 20008, 0300
& IRDEAIT
[ R0:20:08. 203700
= 203068, 03T

* 20520408, 405357
2020084103
=  20:00-08.411314
= 20:20i08,911364

T PRSI,
pL BTN R ST T
1HLA60.0.3115610
192:155.0 SL35T0F
192,180 0 23156300
192, 400,516 10
192: 1580, 51: 55102
192, 158.6.411102

192, 158.0.411 102
192, 168.0.41:102
" 192,158 041100
= 192 165.L51:102

192, 158,0.411102
192,188 0 S1:56 100
THL, A0 21107
192:155.0. 51155102

= ConfrmedsanceReduest (CHOICE:
= read (REQUENCE)
e, False
= varlablesccaseSpediicaton (CA0RE)
- anRarable [EQUENCE OFF

1B 168 00410102
152 158.9.441 102
182148 441300
152158.0, 41 102
102 158.0,410 402
192.168.0,51:56193
£62.158,0 513610 2
162, 165.0.51:56102
192.188,0. 511561092
152,630,510
£52.453.0, 514
$52.768,0.5 11 103
282,168 0. 51:56103
152453940102

k0P arinkle slemect (SECUENTE)

%;:r?nm

[HHGH
e ?
I“'E"‘

aEF] ¢

o
emrfirmed SEacuas i rend)
comfirmed Teoues PO eed)
tonfirmed-SaouesPDU{rasd)
confirmed feouesPOUiread)
confimed-SueuestPOUad)
oeifirmed SeguesiPilUfead)
ronfirmed-fesponsePOLnenid]
corfitmed-SeeninsePbll(read)
confirmed SesponserDlinaad)
confirmed fespanacP Ol iroad)
confirmed-esoonsaROU (rea]
sonfirmed TesponsePOitsead)
sorifirmed-ReguestPOL{read)
corfrmad St ssnonssP O raad)

7 confiemed Seoues DU raad)

= varlablsSpeciizalian (CHOIE)
= gomakspefic (SEQUENCE)
- UI] AMIOMET
R s
§‘I> - = 20;20408 A1TT5F 151:1615.5;.\:::1;2 WL IEE 05155102 1B | sonfimed ResporssPDUinaad) = PASS
mx}nﬂT‘w:asnnga,mommp
¥ Derta {CHOTCE)
+  Data (CHOICE) E
&l Dk (CHOICE) -
Cagture paused | 71 Etfvnet packels captured
A ¥R [ RTU AT 28 18 ¥QEd 0TIlmAE 99 HPE}
H] 31 A
5 =
5 A% At
715
=
Al -3 =

" 19:5814.332369

= iftemusotsd (SEQUENCE]

prapess.,, 1
progose. . [11110001000] :
seraeesc. (411011100001

G011 00 1a]

B 13:5940114,304508 182,168.0091:101
=1 iate-ResponseR DL [SELENCE]
locabetaiC..  E5000

negobated., &
nepabiatedi,, &
negonatecd. . =
= nitfsmpanseDetal [SEQUENCE)
negotiat... 1
negotat.,,  [31119601060]
aevdces (1110331000011

162 168.0.51:35348

[FHCE B e

1110011110 11 EE000L T

192, 168.0.5L:5594%

192,158.0.41:100

B ? confrmed RaciestbDlisetianetiot)

e g | FHTARAS RTUZ 84 JoE MEAT AR £
i 4 m2a9g ol gl FAun
ww |MMS B2 EREEE olgste] TYHMIASE IED
LN
[

2 Ealo]

o] 2o Y&

PASS
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(2) Tgds Mg

T2 EEQ IEC 61850 71WHe] zu&a7|Radat A8 SCADA SYSTEMS 4
= O EX 7
=

ZE o 9 s=sof 7led dE 45 AF

2. 348 2E
7}, A7 B

Al Mg 677 A28 Fu]o] g GFEYo] J AZEY] I AY
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1. AAFEGE=SY 2 AZEY ] Z[5AF)
[E 1.1] Main Server

URIE
Xy Al
e
1. HARDWARE
1) Main Computer : SUN Microsystems
SUN Sparc Server T5120 : 64Bit, 8-Core, 1.4GHz Processor
Memory : 16GBZICH 64GB &% Jts
Cashe : 4MB Integrated Level 2 (L2) cache
Interface : 4 x 10/100/1000Mbps Ethernet, 3 x PCI Express 2.0 Slot
Power : Dual 0I1E& +4&
QUBEALS Rack : 19" A4 && Ha 47 /
2) Hard disk : 2 x 300GB SAS
3) LHEE DVD-RW :
4) Console : Hewlett-Packard
24"Inch TFT-LCD Monitor, 1920 x 1200, Keyboard, Mouse
2. SOFTWARE
1) Operating System : Solaris 10
2) SCADA S/W
HelY DF A A04 v
Main Computer S NEY 25 v
Hard Disk 52 Dual S&(CIA3 013Y) v
System Console £% & #0/2 &2& Monitor, K/B, Mouse v
) el @ ERAOIE By 2 o AC 220V, EX v
XA -
LAN #0/2 =& ¥ o2 UTP, STP Vv
HOIE2 A& ZZE HOIE e 2% e
el 01=s UPS B% &H v
Az my| Mg gy =5 S0 v
Y HZ U AE HOIZ2 Bl HE HASK ¢ 0128 HA v
He o1Jt & power ON FusH v
2% H 28, 22, D20y 28 v
LIH, JIEE, IIfA Displaying, Color, Typing, pointing v
. HEE Read, Write, Size, Speed v
=l Networking v
SCADA Program running Vi
OlEs EH AlE 2, Qupl B4 FS v
gol 3l =7 AIE Wo M3 U 237 X AE v
o 4 =

- 825 -



[E 1.2] Main Server

ol

i}l
o
i
1=

IEC 61850 Client ADEQ0 g U NH v

OIHIE, & YHOIE ATEZ0 &ol U AlE v

Mg DB HE ATEQY 2o U AR v

Status Task THIIE ATEQ0] 20l U A v

Time Sync ATEQN &0 L AIE v
ZOE/EXE DB BE AZEQ) SO U AH %
*5/=E =X ATDEQ 0 2ol Y AlE v

Status Multi Task ATEY0l 80l Y AlR v
semggy | PERETE 2 NLE Ty ADEQ0 2ol Y AE &
| gaa ouy ADEY0 20l Y AE v/
IEC 61850 4! ADEQY 20l U AlE v

IEC 61850 Basic Exchange ATEY0 20l & AIB Vv

IEC 61850 DataSet ADEQ0 &0l U AE v
IEC61850 Data Set Definition ADEG0f &0 Y AIH v
IEC61850 URCB ADEY 0l 20 U NE v

IEC 61850 BRCB AZEY0 2Ol Y A v

IEC 61850 Control ADEY 0 & U AE v

IEC 61850 Time Sync ADEQ0 20 Y A v

-
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oy

1. HARDWARE
1) 229 : HP Procurve 1905-24
2) ZE : 10/100/1000Mbps Switching Hub 24 Port
3) QIEHHIOIA HOIE : Cat 5 JIEXE(EXNEAM T2t RELXE Holg EHE)
4) EAIZE 1 100 Mb Latency < 5 s ,

1000 Mb Latency < 5 s
5) M2ls= : 6.6 million pps(packet per second)

HE & FXF0E 2& H HE AC 220V, EX
LAN 2012 Z2& € &2 UTP, STP
Aolg 2E 24E A0l

He 0183 UPS B &g

2AZ FH| AE BE £

Y B 2 23 Holg FHel BE HZRX < 0I2E MHA
A oot & power ON HAER

Switch HEHEY, A9
RIER S #HO 8Al

- 827 -




[E 1.4] OIHIE 2

1% IISAER HRAAE JIEE

L ER

ZH| A2

1. HARDWARE
1) 2E% . Epson LQ-2090H
2) OIMEHA « ZAHMN TE IEEA

Al

. B g1
3) BSE% QI4Jts & @ 24PIN / 136Colum «
4) Q=5 : 396cps(character per second)
5) GIE{B0|A : Parallel, USB

B9 o
HH| &3 B4 2E 47 ol v
Pl 27 2 2= =0

M Y FNHOZ BE L HEZ AC 220V, EX| v

Serial 0|2 Z& & HZ UsB v
SXIZ A

e 0158 UPS B2 A v

2z myl Ag g =% A v

Dy HE L 2E Hoig Hel B HZSX 2 012 HH v’

HE 20t 2 Power ON HuER v
JIsAA

zag Ty v
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[E 1.5] Color Hard Copier

TAE 202 I AER FENAE JEe

AHl 44 Color Hard Copier l '7 T

EEE

1. HARDWARE

1) B2 : HP M551n

2) AH=E : 32ppmipage per minute)
3) QIHEE : 1200 x 1200dpi

4) Hi2el : 1GB

5) QIE{HI0IA @ USB, LAN

e
o
=
O_EI_I
0
0
wx
>

é}
&R sa 22 g7 20 W/
o4 2% ¥ 2 ol
R Y EXAH0E Ea U Z AC 220v, X v
LAN 3018 =4 g oz utp 4
EhEN
SERES! UPS B4 A v
AZ A Alg ST 23 A o
HHl ¥ Y 23 Aol B2 ®E HESA L 012E HAH v
B 22t 2 Power ON 3usn v
JsEA
et J1- ze Zeig v
= 8 o=
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[E 1.6] CHE HAIE

HHE T EIE IS8R daNAE TN

| AL

1. DLP

1) 22 % : DLP Cube (CHRISTIE)

2) 31H37| : 50 inch 1&

3) JIZHAE : 1400 x 1050(SXGA+)
4) 2 : 600 ANSI lumens

5) =2 : LED Lamp(60,000hrs)

0
0z
mx
0
=

ABEALE

2. PC interface

1) 22% : VGA S2 (CREATOR)
2) 24l 1 D-SUB Type

3) g8« 1CH

4) &% : 2CH

DA 204 o
&7 AtEY Haus &
HE 4 FNH0IE By Y o AC 220V, EXI o
Controller &% 2 H0|S Z HasT o
SR M
LAN #0/E B8 9 o2 uTP 7
®e 058 UPS B At 4
AE BH A BT 2F A v
ZH BE Y 2UE HolE Bl BE HZST L 012E WA v
He 017t & Power ON BAER 4
SN
sie B4 [IASO) Vv
= 9 =
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= OIEETTT T IS IDIRAER HeaAe e

| HMI SISAHIOIE

1. Hardware

1) 228 @ HP workstation z420

2) CPU : Intel Xeon Processor E5-1620 QC CPU

3) Clock Speed : 3.60 GHz

4) H2el : 4GB /
ULIAIE | 5) HEEX : 500GB 7200rpm SATA 34 4%

6) QIE/H O£ @ 2 x 10/100/1000Mbps Ethernet

2. SOFTWARE

1) Operatinig Systern © MS window 7 / Ubuntu 13 ZE| 28

2) SCADA S/W @ JAVA HMI

Hess 5 B2a0

Mg 0z 4y 224 &

Computer £ MY = v

Hard Disk 53 Ha 2 v

System Console £ & #H 0|8 &Z Monitor, K/B, Mouse T4

e g ZEXoE 28 ¥ ¢ AC 220V, EXI v
ST

LAN 20lg & Y &Z UTP, STP v

HolE 72 2E F0|E e 28 v

Hel 01838 UPS B 4 v

2E TH AE ZE RA A %4

Bl B3Z 2 ZE 0= el 3€ HZRT L 0|22 HA v

H@ 212t & Power ON FNES w3

SSHH 2El 28, 24, I208 78 v

SLIY, IS, 0IRA Displaying, Color, Typing, pointing v

HEHT Read, Write, Size, Speed v
JIsE A

=2 Networking Vv

SCADA Program running v

0IE3 HAl Al 2, omplel 4 A -

Hol U =23 A sel Hx ¥ =7 EX AE v

_‘]O_
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AET0]

=

[Z 1.8] HMI

garbg Clection

EETEEE]
Y U e DRAAIISS EAAE | AZEQ0 B U A v
Platform Free AZEYH 20 L A# v
GOIE OHLIDHOI& ATEY0 2O U AR v
EN5MH B ATES 0 20 U AE v
SCL XILIHE ATEYN 20l L AE v
XML X2 ATEY 0 2ol U AR v
oY M4 2 =g ADEQ0 20 L AlH v
e 8 GUl ADEY0 20 U Al v/

ADEQ0 2O U A v

Java HMI 28

ZA /MK s

- 01 &0 & 20108 JIs

- AAZE Y A EfE

- HEE FEEA
HOIEHI0IA/~SZRHYS/MOES/S 26
AHST/BEMEST/HI B LMH/HME

- A8Tt eIEHO0lA CHEHE

o
= >z

1
=

|
>
@ @ £ 19 0 e
(R

~ 3

HOO 8t 27 Atg
2H o

- RO B2 21019 Ho g
- WO B RIH

- Mol By 2=

- ¥E H2

- B2 B 25

- B2 B2 M

AZIOf

1

1
>
==l
&
o

oM

S

ATEYNH 22 & AE

_11_
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2EDYN

ZA

[E 1.9] Hl

EIZE RDISAGT BEAA 2

HMI i 3280l&

HesE

Ta =

a5 [ QHE
=38 g8
High High / High / Low / Low Low /
Time rate-of-change /
Bad input from 1/0
42 Disable
- 38 4 &9 ¥ EH
Low / Medium / High

Ay g

R -CL . v
R ATESO) 2ol Y AlE

A o

- 2 HEaE

- yeysE 2 ==

_ze oo ao

- Hmy ==

- Sequence of Events

_ o¢iE 7=

_ oME ==

- 0/ OjWIEY EE

JE 9 D

_ dolE Dy 22

- HE 24

_ HE GOIEY ZA AZEY 20l % AlE v
R

_ emEq

- 574 MymE

HoHls )

il s 0 ATEYY HOl U AE S
0Es FAIIS AZEY0 B0l U AE J

2% g4 g 8=ls ATES0f 8Ol Y AB /
NAE TEB) AZEQN Ol Y A v/
Hot B ATEQH B UL AY v

-‘IZA
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=

AEDY0
ZA

[E 1.10] HMI

T E0% WSS FENAE T2

mUAE  HM SFAHOE

H=g=

GOl 01 A
- GIOIEHOIA 22
- HolEMHoIA Eol
OI2 92 / o2 e ATEL0 =0 & AE
Calculation / Device Control /
OXg 98 / OXg &8 | OXE &%
- HIOIEIHIOIA EOUE £4M

fm Im

0k

qn ox

SIHBEED| JIs
- 89 44

- Ay TE

= dgEel &% ADEQN 2ol U AIH
- 2® OHLiniole

- HE OHLIGIOI&Sl ClOIE A
- HEY

& 2)} Jls
- HA(Bus)Ad 4
- Bt ChOIO{ 1
- MEI|Jle &4

ATESN 20 & N#
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[E 1.11] ARTU

NS ED= WE8ER @=ALE JEie

Hol A RTU

HEES

1. Main Process Unit
1) CPU : 32BIT MPC8377 400Mhz
2) HI22| : DRAM 64 Mbyte 0|4} / Battery Backup SRAM 512Kbyte 0[4f
3) 2 A : Real Time Multi Task O/S(VxWorks), VRTX
4) QIEHOlA : Ethernet 10Base-T 2Port
Serial RS-232C/RS-485 2 Port

2. D=EM2E(ESIO)
1) CP U 32BIT MPC8377 400Mhz
2) 22| : DRAM B4Mbyte 014 Flash H22| 8Mbyte Ol &
3) QIE{WOIA : Ethernet /Serial Port

3. OIXIE YE(DI : Digital Input)

1) CPU : 32BIT Intel 80386 25MHz

2) B22| : EPROM 128KB, EEPROM 32KB, DPRAM 2Kbit
3) QIE{HIOIA : Serial RS-232C 1EA, 38.4Kbps Async

4) Input Point : 32 point \/

4, CIXIE £(DO : Digital Output)

1) CPU : 32BIT Intel 80386 25MHz

2) HZ2| : EPROM 128KB, EEPROM 32KB, DPRAM 2Kbit
3) CIE{H|0lA : Serial RS-232C 1EA, 38.4Kbps Async

4) Output Point : 32 point

5. 020 YUE(Al : Analog Input)

1) CPU : 32BIT Intel 80386 25MHz

2) M 22| : EPROM 128KB, EEPROM 32KB, DPRAM 2Kbit
3) GIEHMOlA : Serial RS-232C 1EA, 38.4Kbps Async

4) Input Point : 16 point

6. B EXI(PDU)
1) Input Voltage : AC 220V : 196V~264V
DC 125V : 90vV~150V
2) Output Voltage : DC54V , DC48V , DC24V
3) F=tt ZH
4) B2 : 70% 0|4

_14_
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[H 1.12] RTU

A 7 WA e

R

v
FXA0IE BL ¥ 24 1= "X v
HAH0IE Ea U ZH AC 220V, DC 110V y
SAH0IE B8 U ZH uTP, STP i
HRIZA
AZ SHg 2E 25 A0, 22 W =3 v
RS EE)|E B M 4
24 ZH 42 B 23 M v
IH BE 2 2E A0z X2 BE HZSX % 0IS2E HA V4
EE 217t & Power ON FYsH S
SCADA Z27g 38 v
0B &X
- CID MY Y2C Al i
o0 H.g ‘ !- DB YZC &0l L AlE Vi
- SCL Engineering Al&
- HOIE 8F A8
SHAE
- |EC 61850 protocol =4 20l Y AR v
o - DNP 3.0 protocol
NSEN | Modbus protocol
IED Al
i HOT 2 2Al
- 012129 IED AE /
g Networking wi
AL MO, HE AE E4 0l Y AH v’
NHET|8 AE SA B0 Y AE W
01=3 BH AlE 2, oIl HA 7S 4
wel 3 =37 AE wol F% U =7 BX A v
= 15 =
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IEC 61850 Server, Client ATES0f &0 U AI# s
SNPT Client, Time Server ATEQN &0 U A v
Time Server 2TEYN ol & AE /
Protocol #& ADEQ0 20 L AIE S/
T orE o ADEQ0 ol Y A v
IED ®3 (IEC61850 Client) ADEQ0 20 U AIH v
SE2A0 ] oig moez na ATEY O 20l Y AE ¥4
ZA
Host 23 (EC61850 Server) AZEHY &0l 3 A W
soL Englne(;ring. AZEY0 80l Y NE v
u3 oy LDEQY0 2Ol 2 N .
Watch Dog ATEYN 20 L A e
1o &% ATES0 &0 Y AIY v
oEs 2 AZESOf 2Ol Y A e
46 -




2. X9 E g 2E (FHA] 2 Ao EQE)
[E 2.1] ZQIERIAE(ZA/RA)

= JD[EAER MEAAR JSHE

£ AEHI(IED)

_ Point Name Status
1 OSONGSS 24 EHV1 VCB ON OFF Hgise /
2 OSONGSS 24 EHVI R/L REMQOTE LOCAL Local/Remote '/
8 OSONGSS 24 EHV1 OCR50 OPERATION | NORMAL A HHE v/
4 OSONGSS 24 EHVI OCR51 OPERATION | NORMAL BHAl ES (/
5 OSONGSS 24 EHV1 OCGR50 OPERATION | NORMAL =N X B = \/
6 OSONGSS 24 EHV1 OCGR51 OPERATION | NORMAL BtAl XE WHZ |/
[E01AE]
= 17 =
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[E 23] ZOEZAE(ZAM/HA)

NEHI(ED) XGIPAM
Stalus " Description
1 OSONGSS 24 EHV3 VCB ON OFF He/=E 0
2 OSONGSS 24 EHV3 R/L REMOTE LOCAL Local/Remote v
3 OSONGSS 24 EHV3 OCR50 OPERATION | NORMAL TAl BHES /
4 OSONGSS 24 EHV3 OCR51 OPERATION | NORMAL BHAl WES Vi
5 OSONGSS 24 EHV3 OCGR50 OPERATION | NORMAL =A X2 BER V4
6 OSONGSS 24 EHV3 OCGR51 OPERATION | NORMAL Al g BESF (/
[SOIAHE]
— 19 —_
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[E 2.2] ZOIERAE(ZAI/HO)

3% TSNS BENSE TR

V2 [=aEH{(ED) XGIPAM anss
o5 Point VNamei : , ; ~ Status " Descripon |
1 |OSONGSS 24 EHV2 VCB oN OFF He/se v
2 |OSONGSS 24 EHV2 AL REMOTE | LOCAL Local/Remote v
3 |OSONGSS 24 EHV2 OCRS0 OPERATION |NORMAL |24l BEE 4
4 | OSONGSS 24 EHV2 OCRST OPERATION |NORMAL  |&HA BZ®® "
5 |OSONGSS 24 EHV2 OCGRS0  |OPERATION |NORMAL | &4l X% BES 7
6  |OSONGSS 24 EHV2 OCGR51  |OPERATION [NORMAL | ®Al I BES /
[S0iA&]
= 4=
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[E 2.4] ZRIERAE(ZAI/RON)

HE=nES G 2 S
EHV4 S4ZH((ED) XGIPAM 3L HEA
Point Name Status Description - Result
1 |OSONGSS 24 EHVA VCB ON OFF He/=e ve
2 OSONGSS 24 EHV4 B/L REMOTE LOCAL Local/Remote v
3 OSONGSS 24 EHV4 OCR50 OPERATION | NORMAL =N BEE /
4 OSONGSS 24 EHV4 OCR51 OPERATION | NORMAL A DET V4
5 OSONGSS 24 EHV4 OCGR30 OPERATION | NORMAL =N A A¥E
6 OSONGSS 24 EHV4 OCGR51 OPERATION | NORMAL BtAl K2 HEE
[S0[AH8]

._.20_
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[H 2.5] ZOAERIAE(ZA/HNA)

_ wHY FDs W0 SAAE JENE ,

_Bdg Bl CB2 )  xaPam - TER

S Point Name e aaghls S Description
i |OSONGSS 0.59 CBI ACB ON OFF AE2A v
2 | OSONGSS 0.59 CBI OCRS0 OPERATION |NORMAL | &Al BHEE v/
3 | OSONGSS 0.59 CB1 OCRS! OPERATION |NORMAL | Al BER v
4  |OSONGSS 0.59 CBI OVGR OPERATION |NORMAL  |W2 BEg v
5 OSONGSS 0.59 CB2 ACB ON CFF MERZA v
6 | OSONGSS 0.59 CB2 OCRS0 OPERATION |NORMAL  |#Al DER s
7 |OSONGSS 0.5 CB2 OCRS! OPERATION |NORMAL  |&A ZESZ s
8  |OSONGSS 0.59 CB2 OCGRS0 ~ |OPERATION |NORMAL  |#A X% BE% v/
9 |OSONGSS 0.59 CB2 OCGRS! | OPERATION |NORMAL |8l 1@ BES v

[S0IAH2]

- 842 -



[E 2.6] ZRAERIAE(ZAI/HNA)

_ | XGIPAM TEREL TEEs

_ Point Name S s ~ Description 777Hesult
1 OSONGSS 0.59 SR3#1 ELB ON OFF AE ZAl V
2 OSONGSS 0.59 SR3#1 OCR50 OPERATION | NORMAL =A BEF l/
3 OSONGSS 0.59 SR3#1 OCR51 OPERATION | NORMAL BHAl MEZ v
4 OSONGSS 0.59 SR3#1 OVGR OPERATION | NORMAL g ey v
5 OSONGSS 0.59 SR3#2 ELB ON OFF SE ZA v
6 OSONGSS 0.59 SR3#2 OCR50 OPERATION | NORMAL AN T l/
7 OSONGSS 0.59 SR3#2 OCRS1 OPERATION | NORMAL BHAl HEE v
8 OSONGSS 0.59 SR8#2 OCGR50 | OPERATION | NORMAL =A Ag HET i/
9 OSONGSS 0.59 SR3#2 OCGR51 | OPERATION | NORMAL A NE DEE v

[S01AHE]
_ oo -
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[E 2.7] ZOIERIAE(ZAI/HON)

ST JE A A e

E4zH(ED)

Status
1 OSONGSS 0.38 LV1 ACB ON OFF AEfZEAl W
2 OSONGSS 0.38 LV1 OCR50 OPERATION | NORMAL A BEE v
3 QSONGSS 0.38 LVt OCR51 OPERATION | NORMAL BHAl HER v
4 OSONGSS 0.38 LV1 OCGR50 OPERATION | NORMAL =N Y BEE s
5 OSONGSS 0.38 LV1 OCGR5! OPERATION | NORMAL SHAl KB BER S
6 OSONGSS 0.38 LV1 ELD OPERATION | NORMAL SH A v/
7 OSONGSS 0.38 LV1 MCCB OPERATION | NORMAL A ZA v
[S0IAE]
= 95 =
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[E 2.8] ZOIERAE(ZAI/HO)
- E14 TSN = =
vesi, VeB2.  SuBHI(eD) XGIPAM diZA] HEA
 Point Name ! Status ' Description Result |
1 OSONGSS 0.95 ACB1 VCB ON OFF He/sY 74
2 OSONGSS 0.95 ACB1 OCR50 OPERATION | NORMAL =A BEE v
3 OSONGSS 0.95 ACB1 OCR51 OPERATION | NORMAL BIAl T v
4 OSONGSS 0.95 ACB1 OVGR OPERATION | NORMAL e pag v
5 OSONGSS 0.95 ACB2 VCB ON OFF He /=g \/
6 OSONGSS 0.85 ACB2 OCR50 OPERATION | NORMAL =N HEF \/
7 OSONGSS 0.85 ACB2 OCR51 OPERATION | NORMAL BtAl DHER v
8 OSONGSS 0.85 ACB2 OVGR OPERATION | NORMAL NE Eg ‘/
[S0/At2)
= 24 —
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|>

[E 2.9] ZoEg

E(2AI/HO)

2042

__ ‘susH(eD) © EPQU srEs  HEk |
77777 I;sinTNarine‘ el 7S§agjsw : Description WR‘esruzii 7
1 |OSONGSS 0.95 HB1 HSCB N OFF He/=g v
2 |OSONGSS 0.95 H81 DS ON OFF He/E v
3 |OSONGSS 0.95 HB1 AP TEST AUN el BAS/ ZXNH v
4 |OSONGSS 0.95 HB1 EMER THIP | OPERATION |NORMAL  [HI& %t v
5 | OSONGSS 0.95 HB1 43R ON OFF B8 A9I% OFF MODE %%
6 | 0SONGSS 095 HB! DISCOMNECTED |CONNECT | DISCONNECT | Retd| o1& At Vv
7 |OSONGSS 0.95 HB1 SR FAULT |OPERATION |NORWAL | E®J| 1% & v
8 | OSONGSS 0.95 HB1 76l OPERATION |NORMAL | &% BES(EA) v
9 |OSONGSS 0.95 HBT BC FUSE  |OPERATION |NORMAL  |BC BX i S
10 |OSONGSS 0.95 HB 32 OPERATION |NORMAL  |=& SER(EA) v
11 |OSONGSS 0.95 HB! BLOCKING | OPERATION |NORMAL | XEJ| £2 3X J
12 |OSONGSS 0.95 HB! COUNT  |OPERATION [NORMAL  |XEJ| S& 24 #
13 |OSONGSS 0.95 HBT ETPCU FAULT | OPERATION |NORMAL  |ETPCU 2& v

[S0/AE]

_25_
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T

(B 2.10] ZERAE(ZAI/HN)

1 ] OSONGSS 0.95 HB2 HSCB ON OFF Hg/=d v
2 OSONGSS 0.95 HB2 DS ON OFF hegi=y v
3 OSCNGSS 0.95 HB2 RP TEST RUN I HAE/MR X & v

4 OSONGSS 0.95 HB2 EMER TRIP | OPERATION | NORMAL bl ae o
5 OSONGSS 0.85 HB2 43R ON OFF &8 A9X OFF MODE v
6 OSONGSS 0.95 HB2 DISCONNECTED | CONNECT DISCONNECT | At&tdl ¢1& HAH v
7 OSONGSS 0.95 HB2 B4P FUSE | OPERATION | NORMAL A2 ¥ 28 7= 1% v

8 OSONGSS 0.85 HB2 64HR OPERATION | NORMAL HEE % EX 28

8 OSONGSS 0.95 HB2 SR FAULT | OPERATION | NORMAL BRI 0F A v
10 OSONGSS 0.85 HB2 76l OPERATION | NORMAL HE BEF(EA) v

11 OSONGSS 0.95 HB2 BC FUSE OPERATION | NORMAL BC HZX W
12 OSONGSS 0.95 HB2 50F OPERATION | NORMAL AR Mz0E v

13 OSONGSS 0.85 HB2 64P OPERATION | NORMAL HgE AR BN B3 v
14 OSONGSS 0.95 HB2 BLOCKING | OPERATION | NORMAL eI =Y =7 W

15 OBSONGSS 0.85 HB2 COUNT OPERATION | NORMAL e 87 &= Vv

16 OSONGSS 0.95 HB2 ETPCU FAULT | OPERATION | NORMAL ETPCU & v

[S0IAHZ]

_26_
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[E 2.11] ZOIERIAE(ZAI/HO)

FEEARE ENE
— [sMZEHeD)

Status
i OSONGSS 0.95 HB3 HSCB N OFF He/EY o7
2 OSONGSS 0.95 HB3 DS ON OFF pIETEL] v
3 |OSONGSS 0.95 HB3 AP TEST RUN MBI HAE/E ENHE 4
4 |OSONGSS 0.95 HB3 EMER TRIP |OPERATION |NORMAL | HI& Ziet v
5 | OSONGSS 0.85 HB3 438 ON OFF B8 A9% OFF MODE V,
6 |OSONGSS 095 HB3 DISCONNECTED | CONNECT | DISCONNECT | REH| Q& Al v
7 |OSONGSS 0.95 HB3 SR FAULT  |OPERATION |NORMAL  |&EJl D& & v
8 | OSONGSS 0.95 HB3 76l OPERATION |NORMAL  |HE BEB(EA) i
9  |OSONGSS 0.95 HB3 BC FUSE | OPERATION |NORMAL  |BC BX oi# o
10 | OSONGSS 0.95 HBS 50F OPERATION |NORMAL  |=F dzD® w4
11 | OSONGSS 0.95 HB3 BLOCKING |OPERATION |NORMAL | %EJ| £¢ 2X Y4
12 | OSONGSS 0.95 HB3 COUNT OPERATION |NORMAL  |HE)| £& g4 v
13 |OSONGSS 0.95 HB3 ETPCU FAULT | OPERATION |NORMAL  |ETPCU 2% v

[S0IME]
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E04 1)

[H 2.12] ZUEZAE(ZAI/MN)

NSz} AL

'SRI(CONV, INV, ESS)

Paint Name

OSONGSS 0.5 CONSLV OPERATION | NORMAL 7 aa 94 HEY -
2 OSONGSS 0.59 CONV VSOV OPERATION | NORMAL ZHE 2= BEt v
3 OSONGSS 0.58 CONY 1SOC OPERATION | NORMAL #HE 98 BEE v’
4 OSONGSS 0.95 CONV VDOV_CONV | OPERATION | NORMAL AU E DC link D& v
5 OSONGSS 0.95 CONV IDOV_CONV | OPERATION | NORMAL AHE OC link TEE /
6 OSONGSS 0.95 ESS VSCO_ESS | OPERATION | NORMAL ESS stEl BEg v
7 OSONGSS 0,95 ESS ISCO_ESS | OPERATION | NORMAL ESS &% DEE v
8 OSONGSS 0.95 CONV OTH_CONV | OPERATION | NORMAL FHHE Heat blockDte Vv
9 OSONGSS 0.95 ESS OTH.ESS | OPERATION | NORMAL ESS Heat blockte /
10 OSONGSS 0.95 CONV CFD_CONV | OPERATION | NORMAL 2AHE IGBT 0/4 v
11 OSONGSS 0.95 ESS CFD_ESS | OPERATION | NORMAL ESS IGBT 0/ v
12 OSONGSS 0.95 CONV WDT! OPERATION | NORMAL #HHE Controller 2E0/4 v
13 OSONGSS 0.95 ESS WODT3 OPERATION | NORMAL ESS Controller 2014 o
14 OSONGSS 0.95 FAULT OPERATION | NORMAL RN SE v’
15 OSONGSS 0.95 LOCKOUT OPERATION | NORMAL DESMA(WIISET 28) |
16 OSONGSS 0.5 CONV HGON_CONV | OPERATION | NORMAL ZHE JISEH2E v
17 OSONGSS 0.95 ESS HGON_ESS | OPERATION | NORMAL ESS JISEHIE v
18 OSONGSS 0.95 TEST OPERATION | NORMAL Test 25 v
19 OSONGSS 0.95 LOCAL OPERATION | NORMAL Local B& v
20 OSONGSS 0.95 REMOTE OPERATION | NORMAL Remote BE v
21 0SONGSS 0.95 DI_VCB OPERATION | NORMAL VCB HEE £204) v
22 OSONGSS 0.95 DI_ACKA OPERATION | NORMAL ACK ZiEH Fgola i
23 OSONGSS 0.95 DI_CHKA OPERATION | NORMAL CHK #EE Sgola &
24 0SONGSS 0.95 DI_CONV_TEMP | OPERATION | NORMAL Heat block 8FF 214 4
25 OSONGSS 0.95 DI_START OPERATION | NORMAL g ASiTl o4 o
26 OSONGSS 0.95 DI_EB OPERATION | NORMAL Hia AR o4 4
- 08 -
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[E 2.13] EOIERIAE(ZAI/KIO)

SUFI(ED)

27 OSONGSS 0.95 Dl 7 OPERATION | NORMAL = ﬁ O_l W
28 OSONGSS 0.95 DI_TEST OPERATION | NORMAL Test A%l Q14 v
29 OSONGSS 0.95 DI_LOCAL OPERATION | NORMAL Local ASI%| 014 e
30 OSONGSS 0.95 DI_REMOTE OPERATION | NORMAL Remote A/l QA S
31 OSONGSS 0.95 DILIK OPERATION | NORMAL LIK ARIZ Q14 v
32 OSONGSS 0.85 DI_CCK OPERATION | NORMAL CCK £91% 214 v
33 OSONGSS 0.95 CONV DO_START | OPERATION | NORMAL 2HH JIE XE o
34 OSONGSS 0.95 CONV DO_STOP | OPERATION | NORMAL HHEH BX XZ v

[S0lA]

_2'9_
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[Z 2.14] ZQIERIAE(AHE)

NIIZAST eAXE IEn

SUBH(ED)

i joirit Name

i |OSONGSS 24 EHVI R_CURRENT XGIPAM R4 ®2 %
2 |OSONGSS 24 EHVI S_CURRENT XGIPAM S4 @2 v
3 | OSONGSS 24 EHVI T_CURRENT XGIPAM TA HE v
4 | 0SONGSS 24 EHVI R_VOLTAGE XGIPAM R& g o
5 | OSONGSS 24 EHVI S_VOLTAGE XGIPAM 54 HY .
6 | OSONGSS 24 EHVI S_VOLTAGE XGIPAM A FE v
7 OSONGSS 24 EHVI WATT XGIPAM kR v
8 | OSONGSS 24 EHVI VAR XGIPAM o5m v
9 | 0SONGSS 24 EHVI FREQ XGIPAM =3P v
10 |OSONGSS 24 EHVI WH XGIPAM ogEzy v
11 | OSONGSS 24 EHVI VARH XGIPAM Samaz o
12 |OSONGSS 24 EHV2 RLCURRENT XGIPAM R& EE 7
13 |OSONGSS 24 EHV2 S_CURRENT XGIPAM s& ®@R o
14 |OSONGSS 24 EHV2 T_CURRENT XGIPAM T8 ®E v
15 | OSONGSS 24 EHV3 RLCURRENT XGIPAM A& EE v
16 | OSONGSS 24 EHV3 S_CURRENT XGIPAM su EE Vv
17 | OSONGSS 24 EHV3 T_CURRENT XGIPAM T4 HE s
18 | OSONGSS 24 EHVA R_CURRENT XGIPAM Y EE "
19 |OSONGSS 24 EHVA S_CURRENT XGIPAM sa @B v
20 | OSONGSS 24 EHV4 T_CURRENT XGIPAM T ®E v
21 | OSONGSS 24 ATR! S_TEMP P-100C Bl sy ex W/
22 | OSONGSS 24 ATA2 S_TEMP P-100C Bl S8 25 v
23 | OSONGSS 24 DTR1 S_TEMP P-100C Bl S8 85 v
24 | OSONGSS 0.59 CBi R_CURRENT XGIPAM AN EE o
25 | OSONGSS 0.59 CBI S_CURRENT XGIPAM su mE W
26 | OSONGSS 0.59 CB1 T_CURRENT XGIPAM T4 ®E v
27 |osoness 0.59 cB1 RVOLTAGE XGIPAM RA ®Y v
28  |0SONGSS 0.59 CB1 S_VOLTAGE XGIPAM S& ®Y Vv
29 |OSONGSS 0.59 CB1 T_VOLTAGE XGIPAM T HE v
30  |OSONGSS 0.59 CB1 WATT XGIPAM o5 v
31 | OSONGSS 0.59 CB1 VAR XGIPAM 257 v
32 | 0SONGSS 0.59 081 FREQ XGIPAM =4 v
33 | OSONGSS 0.59 CB1 WH XGIPAM SR i
34 |OSONGSS 0.5¢ CB1 VARH XGIPAM SamEy v
35  |OSONGSS 0.59 CB2 R_CURRENT XGIPAM R4 B2 v
36 |OSONGSS 0.59 CB2 S_GURRENT XGIPAM s& Az Vv

- 30 -
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[E 2.15] ZAUEYAE(HSE)

T2 TDIEAER BENA

ETEL  EEs

(ED)

= Point Name  SHBHI(ED) _ Description Result
37 | OSONGSS 0.59 CB2 T_CURRENT XGIPAM T ®8 vV
38 | OSONGSS 0.59 CB2 R_VOLTAGE XGIPAM RAH ®Q v
39 | OSONGSS 0.59 CB2 S_VOLTAGE XGIPAM SA Mg v
40 | OSONGSS 0.59 CB2 T_VOLTAGE XGIPAM TAb HY 2
44 OSONGSS 0.59 CB2 WATT XGIPAM ey v
42 OSONGSS 0.59 CB2 VAR XGIPAM =Rl v
43 | OSONGSS 0.59 CB2 FREQ XGIPAM ES;(E v
44 | OSONGSS 0.59 CB2 WH XGIPAM SEEE 17
45 | OSONGSS 0.59 CB2 VARH XGIPAM Sazay o
46 |OSONGSS 0.59 SR3#1 R_CURRENT XGIPAM RA EE v
47 | OSONGSS 0.59 SR3#1 S_CURRENT XGIPAM sy ®% v
48 | OSONGSS 0.59 SR3#1 T_CURRENT XGIPAM TM BE v
49 | OSONGSS 0.59 SR3#1 R_VOLTAGE XGIPAM RA HY v
50 | OSONGSS 0.59 SR3#1 S_VOLTAGE XGIPAM Sab ®o v
51 OSONGSS 0.59 SR3#1 T_VOLTAGE XGIPAM T4 He v
52 | OSONGSS 0.58 SR3#1 WATT XGIPAM S5H /
53 |OSONGSS 0.59 SR3#1 VAR XGIPAM 257 v
54 | OSONGSS 0.59 SR3#1 FREQ XGIPAM FH %
55 OSONGSS 0.59 SR3#1 WH XGIPAM S5 v
56 | OSONGSS 0.59 SR3#1 VARH XGIPAM camEy v
57 | OSONGSS 0.58 SR3#2 R_CURRENT XGIPAM RY ®Z /
58 | OSONGSS 0.5 SR3#2 S_CURRENT XGIPAM S E2 v/
59 | OSONGSS 0.58 SR3#2 T_CURRENT XGIPAM TA EE G
B0 | OSONGSS 0.58 SR3#2 R_VOLTAGE XGIPAM R EO %
61 OSONGSS 0.59 SR3#2 S_VOLTAGE XGIPAM S4 HY o
62  |OSONGSS 0.58 SR3#2 T_VOLTAGE XGIPAM TA He v
63 | OSONGSS 0.59 SR3#2 WATT XGIPAM 258 v
B4 | OSONGSS 0.59 SR3#2 VAR XGIPAM 253 o
65 | OSONGSS 0.59 SR3#2 FREQ XGIPAM 5P v
66 | OSONGSS 0.59 SR3#2 WH XGIPAM 28Fz /
67 | OSONGSS 0.59 SR3#2 VARH XGIPAM SRR o
68 | OSONGSS 0.95 VCBI R_CURRENT XGIPAM RY HE v
69 | OSONGSS 0.95 VGBI S_CURRENT XGIPAM Sa @E v
70 | OSONGSS 0.95 VCB! T_CURRENT XGIPAM TAl HE v
71 OSONGSS 0.95 VCBI R_VOLTAGE XGIPAM R& W i
72 |OSONGSS 0.95 VCBI S_VOLTAGE XGIPAM Sal et v

_3"_
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[E 2.16] ZRIERIAE(AR)

= Po Spl st D De D R
73 |OSONGSS 0.95 VCBI T_VOLTAGE XGIPAW TS @Y v
74 | 0SONGSS 0.95 VBT WATT XGIPAM 2sr v
75 | 0SONGSS 0.95 VOBI VAR XGIPAM EERE v
76 | OSONGSS 0.95 VCBI FREQ XGIPAM ESTPS v
77 | OSONGSS 0.95 VBT WH XGIPAM ganaz N
78 | OSONGSS 0.95 VCBI VARH XGIPAM osma v
79 | OSONGSS 0.95 VCB2 S_CURRENT XGIPAM 4 &% v
80 | OSONGSS 0.95 VB2 T_CURRENT XGIPAM T BB v
81 | OSONGSS 0.95 VCB2 RVOLTAGE XGIPAM Ao &E L
82 | OSONGSS 0.95 VCB2 S_VOLTAGE XGIPAM & met L
83 | OSONGSS 0.95 VCB2 T_VOLTAGE XGIPAM TS HE 4
84 | OSONGSS 0.95 VCB2 WATT XGIPAM PERE v
85 | OSONGSS 0.85 VCB2 VAR XGIPAM 25w v
86 | OSONGSS 0.95 VCB2 FREQ XGIPAM ESTPN v
87 | OSONGSS 0.95 VCB2 WH XGIPAM eanzy v
88 | OSONGSS 0.95 VOB2 VARH XGIPAM osnzz v
89 | OSONGSS 0.38 LVI R_CURRENT XGIPAM RA HR v
90 | OSONGSS 0.38 LVI R_VOLTAGE XGIPAM R FY v
91 |OSONGSS 0.11 LVR! DC_VOLTAGE XGIPAM EFI|# DC HY v
92 | OSONGSS 0.11 LVR1 DC_CURRENT XGIPAM &3¢ DC B3 v
93 | OSONGSS 0.95 CONV Vas_rms CONY 92 a8 ®Y Vv
94 | OSONGSS 0.95 CONV Vbs_ims CONV e bat MY .
95 | 0SONGSS 0.95 CONV Ves_rms CONV ge ci Fg Vv
96 OSONGSS 0.95 CONV las_rms CONV o apt By LV
97 | 0SONGSS 0.95 CONY Ibs_rms CoNv y2 by @2 v
98 | OSONGSS 0.95 CONV lcs_rms CONV 9 cn BB v
99 | OSONGSS 0.95 CONV Ve CONV DC-link &2 S
100 | OSONGSS 0.95 CONY Ide CONV DC-link ®F 7
101 | OSONGSS 0.95 CONV Power_FB CONY BHHE AHIE v
102 |OSONGSS 0.95 ESS Vdc_ess ESS ESS 23 mY v
103 | OSONGSS 0.95 ESS Idc_ess ESS ESS 92 B2 v/
104  |OSONGSS 0.95 ESS Vsc ESS ESS WHE B 4
105 | OSONGSS 0.95 ESS Isc ESS ESS %2 ®2 -
2r 32 =
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[ 2.12.14] A X oj=e] AR =23 A4

SS400 FCD450-10 | PORCELAIN_1 | PORCELAIN_2
21, 7860(kg/m3) 7700(kg/m3) 2500(kg/m3)
'S | 190(GPa) 190(GPa) 081(GPa) | 882(GPa)
SLofEH] 0.26 0.27 0.21
A= 400(MPa) 1158(MPa) 40(MPa)
HEIT 205(MPa) 1034(MPa) 120(MPa)
o 7% 21

Bracket $HHF ¢+ G5

Ux, Uy, Uz[All Fixed)
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[29 2.12.21] A% Bracket

Force "3k

[ 212.15] 2zt A=e] kA A

QI

SRS REETS
CASE PORCELAIN®H3 7|5 & A4 bl A
(MPa) (mm) el
CASE1 0.81 MPa 149 0.68 SAFE
CASE? 3.2 GPa 99 0.05 SAFE

b CASEl +x <4

Max Defrection : 0.68 mm

Von-mises Stress : 149 MPa
& ME Y=TC 2 205 MPa
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Force
CASE-01 0.81MPa 10kg SAFE

©@ CASE2 7% <t8A B7F 23

Max Defrection : Q.05 mm Von-mises Stress : 99 MPa

# ME BETE : 208 MPa

[25 2.12.23] CASE2 Model
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B
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Force
CASE-02 83.2GPa 10kg SAFE
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