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g} 9~ o < it(CECO; Commonwealth Edison
Company): EAoXMedE otdgstd s kA B
Hfgitel 2, HRketdl st AEE W EY 2(MAIN;
Mid-Amerial Interpool Network)el] <3] gleow, =
g 18 AEE ZL Bl Y, FRHEE(Con-
trol Center)a4 frE3rh.

o] RIBIEIIT(SPSO; System Power Supply
Office)= OECOW Y & EBEs RBL BRI
v 3o MIAN &itfe $3EHY #ks BT =k
Z(Power Pool)z ¥-8]¢ RBBHE Hgshe glvt.

CECO L wlAjzt #i=tse] wlAAg Lo ¢]2& 4
EY o 32g zgste 4 o xej(lilinois) M H
% oF 13,0007 wtdel W& fE#Esh sl

AT L BB E A" SPSOBY 2R(CHRKES
EEst e AbgHE HgEyy Y27 % )

Picture 1. Hurricane proof, the new two-story
Power Supply Office in Glenbard has been
called “The Pillbox” by some who recall
World War 11 days.

19794:5Kk4 THK B < 2,875,000e &bz, -
B 18,983 MW o, 2% FETHe] 0%2 ¢
I, BAEIL 13, 720MW (79.9.8)01 9, 4/ BT
182 117,946GWH gl v}. CECO = MAIN Y &5
fit(member company)el®, €& o] <ldfehi(In-
diana) @ o}o] o 4] (Iowa) 2] = $] 274 (Wisconsin)
el ol% 3t 9ff Br&ntsl #E%(interconnections)
Hel gl

SPSO & A7tz ivlel Al AZo = o 25n}d weof
A Fut=(Lombard)ell HAjgk A4 AEAw, ulx] o
2}7H(Tochka) 2oke 2 BB Mol AFolgr. &
Aol 78.9.17e1 Azt xell =3 & wolE  u]ubgte]
FA AR A Fd BAOFRS Fikels U uE A
Yol 2] gl A ol HAF g El, ol B o] F
< EE By B MotE B EEL olu glAl
A A= Axnd 2gch. BAFE BEED
A(T. V& A28t JiAL BERSES shd 2, 4
W A LEE s = Bk 1= 94 (magnetic card
key)7l 45 gt WEA] 245& FEd
el A T.V.2 BERE 455 vlojazz wgg
% 5] EREEeR £& 9o FA Ho Yz, axE

AL 2. REBAOSET 28
Picture 2. Over-view of the System Power Supply
Office
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 Commonweslith Edison Company
Electric System
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INDIANA

a8 1. =g de &t BHFRH
Fig. 1. Commonwealth Edison Company Electric System.

ALdEL AEEE B stz 244 g Fznz4
HEjo® Fo] 4825 Hof ek $uE G
Mr. Jim Elliot(Senior System Supervisor)¥ 73.9.
260] oblFslel A A Aud BRI BE A2
4 CECO«l A smA7] Feletx <tgatx Qg
CECOdlA & o] |22 SPSOZ g4 &1 $35ld
670l A® 99 =8 5H(GE; General Electric Co-

mpany)st kBHFEH(bulk power system)d] EMel
ERE & TAd dEld ERREsS dTs uk lg
32, BREI@EH) Y HBBRE A0S g gdex
A= 2% jt(L&N: Leeds and Northrup Company)
2} 704 SANH F8 2AFYE AATR & 43t
el R ekl EH Eoi gtk

g uveks HEHTE A2 SHARE FASH
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A A 75 BHFREEEEN (WD —_ 5 —

SAW S oA Hedch o] HHEY HE-S w7 (turn-
key) A ord LE&N A RE st=do 8 #45
I =z 2 B ABE YIAEE gz, H
B#FEC #d dl24 A3 S vl BHRHM EH
HEME B3 € 252 T Aoz gon g4 &
MErek. 53] o] &t A EFISH I BEEFHE

.{project management)dl FH-& Fo| w3z} B},

2. BB

7t HFE st=g0{(Computer Hardware)

1) #ife @ A E&2(Xerox)
©2) B Al 2wl 5(Sigma 5)x24) 2]
3) HEAEE(Memory Capacity)
o} : 64 Kwordsx2(all addressable)
Y23 : RADS, 6 Megabytesx2
£ o] : 32 bits
glo] = =glo]l® : 2E(accessible from either
system)
~4) BFCIBAE 509
5) g8/ g E(Floating Point Arithmetic)
Lz e . B
e B
«6) EfTEef(Execution Time)
1l Al : 2.1 microseconds
w A : 2.1 microseconds
1% 4] @ 14.8 microseconds
F 4l :7.5—8.9 microseconds
©7) "9 &=(Disk)
B (Access Speed); 17. 4 milliseconds
{#& % (Transfer Rate); 187,500 bytes/second
«8) Y £=x(Fail Soft)/st=se] 4##&
H = 9 e}e)lrv}(Dead man timer) : B{§
ZHEidt&(Dual memories) : T E R pEE & (CP-
Us)
A 28 EFEIR(Resource Deletion)s} 5= o
HiZEERE - B
MeFERE 2E(Diagnostics)® $1% HEksl=4)
o A
© 9) ebo] =l H
Wk (Logging) : 8] s ele] = X2
B =yl 1E
2 10) ARE-#BR RS
354 % (Operator’s Consoles) : %2 B(security)
Fi, 3R B (generation) A, i #l B (planning)

R FER(Visual Display) : BgiERES &
eF 200
%y =y, BERE(CRT), THEER
Zxoadu A E£E 1%
11) -1e} ;8858 (Peripheral Gear)
s} = 2 v](Card Reader) : 400CPM, 2 Z
s} = o x}(Card Punch): 100 CPM
g}el ==l (Line Printer) : 600 LPM
g "o =: 9= (trask) : 800BPI 69, 000
bytes/second, 2%

of Crspatch fe—

[ Lk i L&
MM:L—. ‘E el warkii |
Multiplex 1./C i) - muttie® s i Wyt

Communicalions

oltice
Remete—
LN 2103 | 7 seations)
Comtel
LM 5000 Master Waster L1 5000 l
Process LN 2100 { LN 2100 Process
/0 Conite! i Conitel (6] 1
rd ¥ i
v XS 5:7ma S ——
Direct /0 Powerlut, duat tent-al | Oirezt 170 ¢ [
CPU A" frocessing unils CPU -8 |
(48 K core} {48K zore) ——y
" .
>

ntarfala uails
{*aic'ype}
FPerphecsl swiiches { PS T
Racd sccess
tcrage device
(6 megabyte}
Card reacer .1 Magnetic1ape

a8 2. EHESE BB A9 EizE
Fig. 2. Simplified block diogram of digital dispa-
tch system.

L. WEmig(Data Transmission) AJ2AE
o
1) 8% A 83 vle]lazdnye IBTY 2ER
#(Motorola), WRiEEE L&N
2) W& &5 Conitel-2, 100 3+ 2, 020(L&N)
3) BREE
AFTEE : 16 bits analog wordsX1,700&
1 bit status inputsx1, 7008
- ¢ 16 bits output words(F0£%5t ) X 150%
#5231 1,200 baud
4) & (Interfaces)
g E M (Voice Grade Circuits) : C-1 condi-
tioned voice grade
alol 24 A L A
BEmER 0 BE
5) ¥ ¥, %& %%  Limit checks, Bose-Chaudhuri,

3t=
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A&B bit check, Address comparison
6) FMEHKREE(Remote Terminal Equipment);

76 stations

& : Conitel 2,100, 31 Units(LFC available)

#E it : Conitel 2,100

HH#BEAT : Telephone

AIEE : 1,000Analog values, 500 circuit brea-
kers

.3 1. ERAE B £E BHE

Table 1. Telemeterd data scan times

Scan Times Types of Data

2 sec —Circuit breaker status, including mome-
ntary status change for selected breakers

—Generating units- MW

—Interconnecting Tie Lines-MW

—Commonwealth Edison Company
internal transmission lines-MW, MVAR

20 sec

—Transmission buses-KV

2 min —All unit control limit setters in stations
—6-weather stations
—Conitel Analog/Digital

Converter Voltage checks

1 hr —All MWH of interconnecting
lines and generating units

Oh. #HI R

By AL £3dE FxEA BET#H(fall-out) 2
FzAox® 184 ¥Heoz A% Hyd BEFEL ¥
15,000 FHHEE ==

B BEHES ks cheksisol dw HAA
9 HAYFTFe LA 249 12kV BERE AE50H
2019 B3 75kVA L= 2ule]= <l & (solid
F3te] o] Fo At AW B = R
#8%L(system disturbance)o = ¥ A=HE +UEE
ACE DCz s#fagt ¥ oh4] ACE g, 279
AW Bl = A s A o 1728 FFstx A
Fu & P BY A ALe TEE M3 gL
Az Qb 28 A9 z] (static switch)E A&%F
o2 BEERY ALITTE AN T A
+ =tk

CECOY =g ACEF FEIE ool= T
24 e g (lead calcium battery)r} < 32| 7huk-§
ok 1wl Bl o] AAE FFE F gFh o] A2k 800kW
o FEm A vl BRERE skl TE3 Kfel s
BEe 14973 AHgrtEe Ae - At d8 W=z F
¥ FE

state inverter)£

TREMGE F29% F12% 1980F 127

= EBEY TEE
Fig. 3. Plan view of office reveals functional lays-
out.

T3 3. fER EREE 24T

3. HFH A=ZERN

7t A AB! #5H(System Design)

1) EREE : Er5iS(Real time)
) o1&l ¥ (Interrupts) : 7/ §E

3) 2 E%H(Scanning Cycle) : 2second X

4) o == o] ¥ (Operating) Al 4% : L&N executive

5) =zE(Language) : FORTRAN, symbolic com-
piler, macro symbolic compiler

6) 319 &= = (Failsoft) : B & Y)E(Automatic fail-
over)sl FicHh(restart) gEN

L}. mE#EM(Scope of Appication)

1) BERBHME(Automatic Generation Control);
BEBEHE s AW AN EE#E(Load Frequency Con-
trol)ot &-zlal LB (Economic Dispatch) #6E

sasddch. LFCE 8% BEHM ¥22(imp-
ulses)E #7E TR A=k FARES HEE F
2fute} o] Fol AW, W EY oz FIBAIERE
HEE EEALEe) #%M(backup)® AHg=r. ED
Z2aW-e Rffee] WA vkl EHEE - g B
E0 24 345 2R o & EiEE . )9 e Z&(penalty
factors)& BEHKE 2z slr] $std A-829 R
Eak b oY HBEE ZHE T den, BEED
e HEM EW AT Y = do 3k
BB BIEE S 25l HIHERE(control error)e] I
Ax v2F dod, HEo R BEE ZHE FAS
I BE BEEHC HEERE ik

2) EziR(Monitoring) : BREES FEBE MW,
MVAR, MWH)s} 2EEHMW, MVAR) & &
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AA AT BEHRHHEITREN (D -

W, EETREE, BERE ¢tz dh BEES B
Ei#S] £ E(outage)®E 3 H g5

3) ®#(Alarming) : BN HER(dynanic system
-diagram board)& BEFS FTo MER U ERER
e REE Bres Frd S AFHY HE=
MM AEEL EEFREN EA EAc F
712 E#HSe CRTs ¢ &4 % #(anaunciators) 2
Ze, WEEHREE Eite ZAAH.

4) ##Es :0#%(Accounting and Logging) : B&
#ol B MWH e BB#Es—FibmE 4 &
B B —ELLRES BHOESE A4S, FKiF B
e 24 A2 AFEl e AFe. FE(mid-
night)el 2 3¢ BHE t12=2(RAD memory)dl 4
HRHZE HRAA FEBHA AFHE U4 3=
A8 g 2A el o] £-F

5) BAMER(Overload Monitor) : BEMEHR =
2098 HEAESD MW MVAR 2Xe|MVA(=
VMW:+MVARDE itHste 63 B% == HE
=Y BAMES ¢z B =S BRES e
CRT &Rl 414 0 2 ¥HE Finsla, A=
B WA AE R, FHEBERRE FEAR

6) HEHHFEE (Contingency Evaluation) : #HEE
WwEE oS HEMCE F8 BEMIY BE
e R%E =% R#Y slel #Fl(disturbances)Edl
g HERBS &5 2% A% 4 =: BEER
{dispatcher)¥] 277 AV FRfel WAL A HH
BRAETS 98 A5 BERBLS HEdy, 12
3 CRT & &3t HEANA o4 Fnzq B8
ol MEEHEIY WA B RERY SBEERIEE
LA TYET 5 YA g

7) BB#HEHE W4 PEE(Unit Commitment) : &
BREE o T 229 Bk st 48
Azl AA EE 5 HES Ao zdEmn A5
BREHE BHF(availability)st FE1L £847F
{minimum downtime requirements) ¥ -] TEE
4 EEmEge] 3k

8) RtEEt & t&i(Interchange Accounting and
Scheduling) : 7/l 92 d¥l& e 9EY AR BN
Gt} VA BERAS ¥ ok duA BiEE
#l2 CRT #mRE ol &8t sln=(Keyboard)z #
Felel AMHs RAFHE AAA ALy WA
BHELEC) #igel o1& @& w9AA BEiEach

9) £E#EA =229 (Production Cost Program) :
SEEA 2oL 2-slelo® EHEEAY, BENS
& 24nte CRT RRe 4AEBEHKS BHach =

d
i

WEH e #wE BEES @5 %(ncremental
cost)E o] g3le] RHFNY =E HEHE ke
HEE Pokggel By MKl (desired fuel costs)Eol
rEs

10) ¥4 =209 Ak Fag 24X Z2a2HF
S B33 gk 4E B dlolEl welx  HERWE
(data base maintenance)s} o] {E#&(energy pri-
cing) ¥ BE# MiFHWIE HEl(generating unit mai-
ntenance scheduling), & R(load forecasting)
=2 a@Ee] 2R gt

4. BEER

7t. FEHM(Project Planning)

o] 8] 5+ H¥(project)d WIHe s 2@ (implemen-
tation) A7l A 33 B#(timing)sl B (step)s] &
HE o2 A HEiE gty a4dE e
gl vt

196742l CECO = GE ite} KB HARH ERAE
ST e W8] A% AlFeke, CECO 9 Hist &
FA%E B (engineering and operating personnel)& GE
itel EfJH(specialists)E3t ¥ 4% F+ A=F W
FeTEo WAk o) e 19694 Ed 255l
ow, o] WRE RHEEAERS KEEL S T8
HERY RR N HWERM == RERY BREY 9%
+ ApAdd shobsb) 13 HMEFHFEE stz 44
74egr WA =] dAV el Wb gk Eodat AMgE
(difficult situation)2 ksl A s &2 (security)
SERS 4l#(constraints) WA 4AEEE U1 KiE
{t(optimize) A7) =& FRHFEHA =33 HEHE S
AR F % (corrective strategy)el PSS Zgshd
HHE RS B i(aspect)d H#stgch o] HRE
EAFR OAE A RE HHBE Azd
(comprehensive data acquisition system) B A} 2§
HRE BEHEEN oo L B HERmEe H
WMFBRRM Hed 2ASE FANA L

19694 Bol Bifist 518 2 EUHHE 21=8ln ER
s AFE A2 9 BERH = #i78%(statist-
ical research) & ¥%3% CECOY =E s Hof
E W Este AgtEE BERE HEkER(Project Ta-
sk Force)& Fxarshsl=h. HEfEFIl <1l A {tHE(spe-
cifications)e] {pRsl g on, 2 fhiEe HEY Uk
A AeHE FELE(bidders)dl Al ¢ F3, =3 R 4}
el sist Y gA d9E FHAA F2E 3
A9, el ER Zrod ¥ 4 == BT
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(executive) 22292 =3 AFY =z
e 8 TALEE (b THH Q. AFAoz o
FEY FH(supporting)st A=Y HE L A
(shipment) §of wlgt Qubd 87 AFEE  (fLigd
zgE ¢

FEEFel HEFAAE ALw] HEEESE 25
2 EAAEY JARE A4S 4 BE
(copies)& b7 LareA WY& stgoH, 19603
129712 A#.E(proposals)® A$stgrt. ALEBE
A2a F L&Nftel 19704 3H4  #H&Eletter of
intent)® E#(signed) st= 24 F o Bi ool &
Al A1FE e

Ct. MFEFRB(Project Implemetation)

L&Ne] stEgols) Az uge] ofEs mod »%
AEER H 9w, B P HE o] MAwh] o}k
M =24 (North Wales, Pennsylvania)e gl = L&N
o TH#Hell A o] Rl 19704 7H4 OECOx= HE
HE Bifi&(project engineer)®& A Hetd =, 2.9 %
B3t A =addq 19728% Subsld g95d T
BHE 7274 AFES 9

2EFE Al A AA 529 AR Axw S
Al(analysis)zt ERGH AL 64904 21359 L&N
F Zlek HEHMAA BEE AA9. B4 2$L v
AF AR Axd SHAEEL LANEBEEEY B
ol 4] Z2aq R 23 FAEE ek

Hirel Az 59 R HHL A OBREER E
REMTES REita ¥ ERSWYE 2T TS
Y KBRS Pedd HfrEESe L&N THL 4
e AA whEE Bl 3F et AR
MEHEBMMD ERgEE Judg A3 g2
A BEEESS F4 A72E Z4s 2l

AH EfEgnt 9 Clel #sgnae] s T
F¥x, L&No| ] Ajatg staer F Al2w2 L&N
T4 HEFE(test floor)dl RSl A =el & 5}
Aet. EREET A 400 o} BEHH % (generating unit
control subsystem) 1] & 2:E3lo #iE(simulated)
= EREEHS #iEs =g A5 =2y
E L EA0r Axdd £&d 7 AgHUL}. B
BEI S BENEEE 4449 F3a4d 3
GRIE- R

197248 108K A7t CECOz 4389w, HE
sl A xAge) 128 Fo3d fas g

BO#EEN A LEd A A5l mGe] Az
gz, o] AL AFH Zaag A BE v

BREGE F29% FI28E 19804 127

el Wagsle] AA=d et 19734 35 297 o] At
2L A" 52HENfull service)e] So] Zrowi,
o] e He 18097+ AR Bk (performance test)g -
BErhgie = stesldd o

CECO 7} Aul o} Al2wl& 4FA ez §|%(accept--
ance)¥ = YAl FA L A 44 HiEE L XB
717--5-¢k L&N= CECO 7S g yzs4 A% %
43 985 FAoxw B3 Yk FEfol) £= 4
of 2 Hifffel A ZE BEE] AR A9y &
2 AE2ES 93 gxstd TR FE A, R
oy &Ee B4, CECOO ¢ 483 31215 2
HEE TF 2w Aselch

C}. EA&E%(Operating Experience)

CECOel A= A #i A adld Aagozdy ur.
A BRHHEEA AH5EA g oJlyd HRe
2 HiHgezq modsi(boilers)e} BEANY EhE.
(swing)® £ 4 Uz, FAd L3y w4
ol HMAA oS g HERS HEHEZ HEg 5
A At ek, RRERS ok, BES &
HE A2 A]7171 gt $ifEH(control effort)e] 3k}
=3, CECO= £F3 &% &it(better intercon--
nected neighbor)z <14 wx& =gl

FrEE RER EEE Y AES 5 YA H93,
o] FEE A4 A AL F A =Hode o] 4
2893 A4 FFEEHEE(premivm labor-
rate)7} AEH = A9 (FEAEE 9 F 2G4
a gheh

BES BEFAFAY FrEE A de R
o g AW Hel AnE AY BHMNeE el E
oz HBEEC] AU L AL =T ¢ QA
Hdx, =23 22439 A5 92 FdT ¢ oA
Hgeh ARE el Ao 2 REANY BE
(bus) BES ¥« gy FA FEE T A7 5
Al # gl etk

FMEAREY APEE Hd Axdezd BBEEC
7€ A2dE AEY AZE o] gl 2D 4 ¢
H3, AE Axde] wA gt Auldl oA WA s
vz AAsE dATE T AEE Hed KBRS 4
FEFe] ol & AT AYE A ¢ =l o3
o Brb 45E A544UAl 22T 4 gA] Fek

2l ##mE(Maintenance)
CECO = o] #BFS #i#9} %25 Hi(security anal~
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A A A58 BHRLHESEN (D

ysis)E $% JbF wxE A
Lo}
© olg® CECOs o Axdg¢ Rymes Emste
P& AL BBREE 9% Folz o] A2dE &
°P~‘é— I Fgae AA8e eTEm Yded dHzn
. o] AFE A Zddlel WHsEz gvtm
v‘li}. Afe Aaw SR 44553 EHLSHERE 34
FHBHEHEFEPS0)A wixHe] 71& AFE A&
WS At AFEld A2g d(task)E FAsE
ol g Agkstx gleh
=z e e} AA(debugging)st dF stEMH 4 =
&% FE 2AE ashe ARl AFY =z
W A Ee] B Y Axc A Y45 B
L odstz Yoz JEei glgleh. Eale] SPSO
o FEEL dEetdE @ e g e 4 Ed
AL 9. “IF WE CAN'T FIX IT, IT ISN'T
REALLY BROKEN" olznt uvuizl: #HEejetnl
HEEEHE BRe] 2ok FHTE dRAE A F
ek
M 2g SPSOH iy =E AgkEe] CECOY X
TR HER Bt K2M(security)g Z3}eE
SHo] AT Lylm gon A2y A wE
AL E T 93

I}-

[e]
HE g4

At

[}
] 2dl-&

. T.C. Cihlar, J.H. Wear, and W.L.. Carroll;
Dispatch Center Fulfills Expectations, Reprin-
ted from an article published in Electrical
World, March 15, 1974.

T.C. Cihlar, J.H. Wear, D.N. Ewart, and L.K.
Kirchmayer; Electric Utility System Security,
Reprinted from Volume 31, Proceedings of
the American Power Confernce, 1969.
E.E. Ciesielski; On Line Load Flow Salvation
or Disaster, Presented at the 77th regular
meeting of the North American Power System
of the North Central Region.

Commonwealth Edison Company; Computeri-
zed Dispatch System located at System Power
Supply Office near Lombard,
15, 1975.

. Edison Service News; New Power Supply Of-

Jan.-Feb.

Illinois, May.

fice Upgrades System Security.
1973.
. MAIN Coordination Center; Mid-America Int-
erpool Network, 1974.
T.C. Cihlar; New Control System with an
Advanced Man/Machine Interface for Comm-
onwealth Edison Company’s System Security.
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KREZE 1980FE EHEd ¥ BWERET
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BB 19804 128 20H (4:) 13:30

% B ABETE HPIKE 48E

ntolas =2AAE o] % A FAFIY

R AEREA AEE A

& JE:1l. BHERESA3:30~14:50)

2. 1 & &(15:00~16: 50)

3. B & (17 : 00~18 : 00)
RERE

%

L EA O] rerereeiern e A (A TA ZIF)
W 34 2% FHAE AT AR
L& (@dd zn) Tel(EEd HE)
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4N (AT 2LF)
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