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ABSTRACT

Supervisory Control And Data Acquisition (SCADA) System has the
complete information, can grasp the system operation condition correctly, and
may help to diagnose the system failure condition fast and so on superior
potential. Due to above advantages, it has become the indispensable tool of
the power system. To provide the satisfactory service to the user, it not only
can enhance the operation reliability of the power set, the security and the
economic efficiency, but also may lighten dispatcher's burden, cause the
power system completely automation and the modernization, raise the
dispatch efficiency. This thesis first introduces the outline, the application
scope, the construction the supervisory system, link with the function, as well
as construction of the SCADA System. Then, it complete introduces the
functions and the characteristics of the information remote terminal unit
(RTU), programmable logic controller (PLC), human machine interface (HMI)
and so on. Moreover, this thesis analyzes and discusses the present power
supervisory system’s construction, function and the application. Furthermore,
some solutions are proposed to complete the SCADA system of the various
hydraulic power plants governed by eastern hydraulic power station of the

Taiwan Power Company.

Key Words: Supervisory Control and Data Acquisition, Power Set, Automation, Remote

Terminal Unit, Programmable Logic Controller, Human Machine Interface.
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3.4.1 -REaK # [8]

KA E T2 A RKE SORBRE - RRKAT A 5 DR A4k
WA o UK A SR S Pk T SRR R B R R
o R A E R R oREEE o DR E e FEADRKE 2 AEERE CHR

R kR P s s

3.4.2 K3 % [9]
KB R ok i B (B A0~ A AR 4 A )4 5 R chs 4
E o v EE N IEE 8 H ehid T 48 48 (Turbomachinery) [9] @ T thi e 4
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Btz BAA 4 hip3 f?’,%%’l/ TR i
BRI R~ S BE KAk F T RN > REREFIRFET -

R RN 0 KR Sk E R R G 3 ki o sk

W s o A B ETEE D o KRR s FP(F LR
R
P=9.804HQy (3.1)

A9 H G me ks nif A(2 %) Q Aine ki arkin g (2
) 0 m A ket o okt g S
PR 25 (BD) 0§ oR LA SR RARS ke 4 e

AL oM ;;Léwj;%#ﬁxlgf 1A 4(7]&,!’/515“5%;5'1’—@;4_ e ag b o BEH p}’{

“\'—

B2 P RARL N NEEAE Fnivd RIZ > KBRS N ES LR
B AT ki B TR R e TR
g o Aok EEs AT ki B RS B RS R G ROR SRR
35 0 -

4 ok R T LR KA KR SR LE 5T g
e * o Flm R EE TR e LA AP o R ITF 2N en7 oo ARG

A A A <8 % 5% (Impulse Type)f- & # ;% (Reaction Type) -
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KR EAR P A RBEF TP EE RG22 - KPEH 2
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WERAIAP LI IR E BN Lo ARSI T 4
d T bods gt e Td WA e s AL R RTESR
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TRAB L 3 o hnie A R TR~ B R Rk
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1 Zipw R

EHTWATRBCSEIBE)T RS BE 2494 60° ¢
*Z Bip £ 120° B pESFEE - BTA AL = Bip L 120° i
f{: o
2. RRERH
THERARORETHANERFTBE R R AL - 5 152

. o4 =
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e=+/2E(Sing) =/2ESin2z ft (3.2)
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Eos o4 kit e=5 i T HBE &

K, =gl & i ik Z=%4p¢ FHRE T #i

= 5 4L BB & 4 1 K,=% 1% B A i 41 d
f=i@ S 5 Q=5 il
3. H

FOEE R RBES- BHMAL DT EFRA S RERTE
B3 pBREEORES - BRAZ p/2FRE > FHENE A
Anxp/2F A A - A ErESF S o f A2
f=nxp/2 n=rps (Hz)
£ f =Nxp/120 N =rpm (Hz) (3.4)
i Bdp g A AT feh R e g m > ME= & 4R
21201/ ppr» st g NALS b i o b o i 2B AR 5 0 2
U HEEERgaag T b hF T A2 TR DE TR R
FRLWe I ET RIFALE  HRE G PFEET R TR
AT el o AR L i U] 0 - 4% & 200~900 rp.m
FER el S 0 9% 36~818 - AT HREE A HEH &
HA&Hc (%" > 4o 60Hz ~ 3600 rp.m pF 5 JF 2 4k o
4, g R WL 5

(1) Sl pi B fomi B 7750k 2 A 4
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a. #Eiwa

b. w2 ¢ Rl (F1E Edmrcsk o % S5l H P T 48) -
B s REA(F ORI L RS OE T ) 2EA(F NS
T L RE g ) o

(2) b E 5S4 A

a Hfhyt CEFNFEELAY FENT AGEFTHASTEIR R
BREHPE BRI X G 2 EAFRS R3S Rh: ¥

e o

R3.8 s w T

b. Edhst I = FE kA FREEF EA PR BT AR LK
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BEAIR R R AT L o B E N 5 LS (Slip)

?1& I S ‘;fﬁw(m*‘%% ) e R AR S
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(7) 3 % AVR:
o HETFlEpf=1lpF > 8% F 5 18~25%

pf=08F » ¥& F 5 20 ~ 30%(max <30%)
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= 0E L
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(8) b T R g
h. T2 @R+ o (THFE B -

L RAEFER  (BEFEA  EF o))
j. TR F R BE ] o
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1 EVAE f

B 3.10 # 7 2 it
DA : B3 % i 'L (EH) -

AJ: THRTIILH (BH)

29



B K30 R AT Rk e s e g R LR B A

o WE T RS L B BLRIR o R B L F SN b e g
THORSRE L AL R RS T4 ol S TR
R dls TP TR - AT

RS BT A o

et vie S S R N S

3. $HH T AR B E AR DFEH P DI f A E TP 2

ER R 82 SN R SR ot R S e

=R
yisl
>~

REddfite p T RAFBAVR)? # T HATREPF - wIEL
TARAE A B A T o B N R R O RS el o RS A 7

LA o p w R e H G P ST kA A eu anlio i poR Kk Mo

30



BA

l

LE:
(n£3)

BA BA
Th TR
(BE%) |(Rsih)

&F e o @)

AR A th | mais (73
A "\ Puxs *@" RAR (Rt T\ R EM [T
‘ t
Ig&ﬂ i
ﬁf )
A
Chha||MOS||RHE| | [wap
BEE Hﬂgm
T T T #13
WA BA BA
A HTRNLE o +i0 [wath| s R
ok k4 4
Ko HEH

] 311 ok 57 . FI[10]

31



WTr A -4

34
groxy 11 K/apoY, 25eKvA

#

POYER SUPPLY
taav  r2av

TOR

PT 11KV/110V

S

|

| 350e/5A cT1
1
%:» 0.6N
5 c.T BOY
It
aP c1z

o

I

&
op
218

—/_.—
L @— BALANCE
- -
PE/YAR
14EM
TRANSFER
Pt

CAPTET
- 1

ey —

I
53 gy 08 s
oA FROM
% J— 08 y25vac
o
NS
st gy Y " ™M™ ' D e e e - = = =
r
4 P "
3
P3 su3 Gogassomy "
o, M | t
2 R4l R4 CLCB_L
|
P4 v:]-
3 (.
3 | SA1
s.i 1 _
i Eﬂ 3 l
TT |
g |
LISV
T — e — - — — —
a
MAKE-BRFORE P — — — — -
BREAK |
o
|
|
I -
5A2
| L
|
|
(‘L

R 3.12

iR & LA ik B [10]

[




> ,\_ng;

~

&
ﬁ
v
N
H
o
w
&3
-8
bt
34
&3
s
g\
Jrml.
B
&3
(3
>’
B
N
3
=
Ae

g THEIRTR RN PERRELE P il BT T DTASS

e THEEHSCREIGIE > wF 313> LG - BT RA S

e

3 R G flﬁv@%)ﬁﬁ P R AFB Y ?p/%@mﬁ”n?%ﬂiéflﬁﬂ/@?,dﬁ I

33



346 BREZ B4
1. % & B (Transformer)

FREBEIBLH KBET NS AFTRPN F TR ATRE L - o B
T o FTRAIT A RRRESTRAZ - FTRAHT L
R R A m et TR RN CEREERFETRRE Y o

BRBEORRE B 314 Zd 3 BABRELE - BT
BTt o @R T R OM B - S AE (Primary) 0 @ 4§ sUE]
FL s = = SEl(Secondary) o § - K ARBER P TR 0 AT E R B O
g o AARUERE V- s IRB e TR BT
Femf) 7 24 ¥ - BipkEF e ima[ll] -

&5 2 59(3.6) T2 % wiE(Faraday’s Law) | P R R R

AR RE S e o B s AR BT HE N LRE B O, 5
vz H E vb dCDB
Bl R BIEHERT MBS - PRI O, AR A

AP R R R RERE T g 1 (258(3.7)) B = = RISE#E(N,)
A - X RRBEE(N) MEREREZ T RERF (stet-up
transformer) ;> £ 2. & N, < N, R 5 T "% & % /B % (step-down transformer) |

[11] -

(3.6)
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Bl 3.14 % B EkRET L BI[11]

SR BEEF A AR 0 AU Y 2 (4Bl 3.15) A2
(4rB13.16) > &Y iz ¢ = BApdEle - HdR S L P L5 7 BT
(N) > ¥ - shR)A W30 2 Ap8a ) A AR = Biped i #HPa
wEL o RBESZPERZRY DG T
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Bl 3.16 = 4p %R ¥ hsbe ARz

2. vt B2 B (Potential Transformer, PT)

TRELREAS A2 IRIAIRPALFLRE T LR
OURE BB TR B TR

WORE R G d At R KPR A RNT R 5T R B RIE R
FEE > SR B A I §OR 0 T RS & B IR

WOR T N o iR ot B E - S ipl € AR % sh(Fuse) ik S
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P% 3R IR (e L 1M e - S0 R B S T
4@ 3.17 °

R

=R 5 120V
SRR BHhAcR A VR BEBEKA S L TN
éifﬁl%ﬁﬁi\l”i’g@ﬁ%uF 3 31l }i%f";’f’d"ﬁf#ﬁ"r”“z\—r
£ o EwE LD R E R o
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E2EH — @.
ROR00000
S o7 g
T T
(A <
) 11111; %ﬁﬁ
33 JT— N HEk
JM'JMJ $E s
LB PT
F3dEh

BlhE
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0-120 VAC voltmeter range

B 3.17 Lbfi‘ﬂ?}{ bLoR
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3. b B (Current Transformer, CT)

R B REL TR ARG RE DR T R > ]
ol I XL SRR S TR Rl TR AR E ) R on
AR R - AR R B X RIEE R T R E 5 DA -

BEARV R B H HE ERRIL L E NP DT R R AV RE A

B BUR R RIR TR AL Gt i B ens S

3 P P S .

BRI TR T S L ATA 2 g R A

RAZ BT @ brtin Behs 5 RO AT 48 5% PK2 > 3 TR R4 3

LA RN pF o FR-PK2IEL DB P € p & R-CT plw &k

AT ER PR R 0 4o 3.18 o

| AnETERBSE
v L amEpaLEy

M

0-5 A meter movement range
F13.18 1 5 B2 B B M £
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Ho 2 EWRBoBMAE AT fARBEETRTE B TH 28 ir

TPDET 2 BT LR MBS RETR T4 f M A

PR A B Fa F 4 RS ER TN 0 SR B R

PLE P 35 (R 5% ehif A& i 8000°C 2 10000°C) » #714 #7hs B & Jf F i 5%

TR B L R e A P TR R (%
B 4 E o BER AT > R IR R QA R T
BRI R EOET) SR BOEETER T kiR 5

5Hz - ﬁi%]‘ K ?;F*f.fsf]lei 3Hz -

(1) 7z %7F B (Air Break Switch)f§ Az ABS : pfa R M=% B3] - %

gh‘{
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e. &4 o ¥7Es B (Oil Circuit Breaker, O.C.B)& 2 & e ¢ > 3
FATREZ SR MR ESREFELF HEGIFF 0 G5 L
ﬁ%%c‘ ZE & it o

(2) $iB B o TR SR EAL LG BEF 0 2 H A EGE A

SEEEH LR MR A K9] A L A RIE(FRE) - B
AT+ - B v R P EFEIR RFFRR 27 I
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SCADA i3k # 142> WE X 2>m pditz piko

3. SCADA s kA p d» it 2 BigE~ AR H aE 2 - R 2 P ivHC
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4, B3R A FTREEE BEA B2 SR w AR & LK E F A
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6. L4 5 PBEHTRABIANL 0 £ A A5 (HM) ~ L 7 A

IF‘L-,E—'? “Ti; ?‘:}:’5/&7:{- ’ ”FK% ’_.L\ z—FL: IJ SCADA #DT:F'J ,:l'i “fuf—,{"g\‘" ? o

8. M1 SCADA SLEF BV ERET * M o

9. SCADA i 487 TRz # LT S Sidp i £+ 7 = § 8 ok -

422 4 2%-k 4 5 T B SCADA % B3 3+ 2 i 42[12-14]
1 BRI ET R BREE -

2. k=3 (3¥)% & DI(Digital Input, DI)%2 DO(Digital Output, DO) % /i &

3. iEry(ak) kSR R
(1) 41* # B (General Electric, GE) 2 # si2 5% 23] PLC 2 fi - 848
B2

(2) 1 f 3% Al(Analog Input, Al) ~ DI F 42 34 {7 DO 3 &1 -

46



(3) & &k PLC i 4 -
4. 4P~ AR 2 Falin(ak) P ok SR % R (4o Rl 4.1-4.3)
(1) 1* GE 4258 4] PLC e fi ~ B4BEF ¥ 2 #74] o
(2) Y BTk ALDIF R 2 H 7 A8 4 6 2 DO TR I “r ik ke
(3) @i AIDI 2 HF A4 G2 DO FAHI Lo
(4) dI i -
(5) ©rig=k% A = PLC AR -
5. Toif a4 (b)® o k SARF]E K (4o R 4.4)
(1) 41 * GE #2.;* #.4] PLC =t ~ B4E:F 5 o
(2) fe B #Thpi b2 @z AL DIEFAL -
() #4452 DO FHI Hlzk2 Rk o
Q) ZH s o
(5) ¥ &=k PLC i & -
6. A5 L
BFEAEREEY ST AP EETD FRE L B 2 FRR

Cimplicity 48088 -
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1 pE
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B
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W42 %305 T ATR 87 < SCADA i s 4 H[12]
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5 4R % Panel PC
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5 4R Panel P
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W44 L3305 T Rubir e~ SCADA i sz # BI[12]
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4.3 K 3%-k 4 2 T Ry SCADA [k su2 ZE 4

L34 T B SCADA i SL284f » 4Bl 4.5 #fom » 200 T % 5 A#
T4 A AEREHEAR D B L [14-16] - P 5 SCADA i 3t 8 d %
HPLC K ~ bl 32 el o s TREFRLE LS gl A 84
BoA S WY R B AT RRE At A o v T RS
EE Y Rk MAef gl o R TR K E A RIE &

B &0 2 AT RLEAR £ 040 [17-20] 0 A w0 A A 4R

)
—
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Bl 45 L3548 Tk 2 F SCADA i 5% 1 BI[12]

50



4.3.1 H ¥ % [21]
X 4@ % st(User Interface

FRER A e R0l pszfh o we g3

=f

System) ~ T ol A TIRE A E KRBT ARG [22-23] 0 L HEKG 2
RH & FIILT P LB HY BATIRL Y A ARRL &K g

(1) PIRETS: f R4 E PLCL 3 FACE  HLE BF

TERAEA R A S R AR

FRFELRRCATHEEE
FhIerfN 2 FLBEY o

(2 FHEEP I fFEH N2 F AT Z B Y H LT

B oo

2. i * X A U R

!
%‘Jg
R

(1) EFEirc@FEEehin  ERPRERT B+ LT
MEE TR A AR AR S R AR 2 F (T
(2) BN AA72 A B T f F R ARAIA 472§ 322 OFF LINEF

FLE IR a7 FI B 5 ERARI S 0~ RERE BT e

FFEAER AR E BRADHEMLL > 2 H = g

P

() EAR* &
AR EARMIC A RD B ) A2 E A o

(4) GPS(Global Positioning System) 5 P ¥ 2k # S| ik PP K & &
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1R E*' j‘,};": {j’%f ii}"’%l zfmﬁ-.ﬁ-ﬁ%f"‘*& F&F&]ﬁi‘%*_‘_ ’ 4 j';ft
PR e S iR xRk & (RTU)Z ¥ 8 B % &+(Sequence Of

Event, SOE) # o

(5) s hse i H kAL E BB SR (MAEE BRA I RER

KRk 5[24-28]

LR s MR PI AT I SR ko @ ETCP/IPFE A » 4 sk 2
BlebA B2 ML T REE R RM L alb AR R LS
E R4l &M o
4. 7 REK A

UPS? %78 TGS R AR BN EH - FERPE Jk gL

TER TpEd - T4 ET > BT EEd UPST ¥TT TR L ALIES o
5. 4 T334 [29]

BRFRRNEET A THERE S 2 AR RSB T ARG kg

PmiRs BT A e IR o

(1) &3k % H = (Remote Terminal Units, RTU)

P o RTUZ KX # 5 ¥ #4257 4] 2 (Programmable Logic Controller,

PLC) - PLCLJ‘:H#{JU%&@% SR P TR R R

HAF A E2NOA 5 5 L RATHE =+ 23 & > IRy~ L e
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Sub P1() -~
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