‘87 RENEFHIHESITERAFR IS 1987. 10.16~17

244 g 39 Az 4344 prs B
A A, 2 WE, © BN, A 9=
AFRIE AR, SFAAFALTE

Serial
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Abstract
This paper describes the configuration

of serial interconnection BUS, BitBUS,

for Energy Management Systems, and it

provides low cost, high performance

approach in distributed data acquisition

and control applications,

1. 84 &

Az} #e AAYW(EMS:Energy Management
A, AHAE
Control And Data

LR E 24, a4%

$4AR #Adreer #HAG.[1,2] F9,

#4428 AojdeozREY

Nxge  Hdedgezr ¥HA

A

%
FARE  FHAME

System)el ZE 71%E AA delet +3,
#+= SCADA(Supervisory

Acqusition) 71%% 43 a4,
#gF e
Fdd FEATEA
de]e}
Al 9] HelZlet
x&Y  BeEjst  Hgol
| AAHolck.  aebA,
A&
slave@olA= masters A2
A4 8
wEA 9 AFE e 71ES Ao}
48 NeFel vd Hez FYs I
Aol WAANA ZPY 4¢F £9ES H2

AzGel e
&3, B
AF e
za%a,
7_},

71sda  EeElge  %£d9d

Z3 master-slave network F42o=

0) M-
M

=%,
9

AAARE WE 4

AA"oeg EMSe FZR7 wbfx Qo

&% Le=,

NeEs

#Z EMSE X2%¥  A%xd FddAE A4y,

D.W. Han,

389

Y.D. Chae

ETRI

AN, #A8s 94 G345 S
webAE AgE AP Al A
€ i

Alxgg "ag @,

BiBg - S
4%

Rew,

cpol
At o7

Aol A% Yahe 447

T

e

z2A%5

B3

¥ =FeMdE EMSel SCADA 72 9% Zule

PLCs (Programmable

st dd A AA7NE
Aei7ist  AMoiZizke  F4lE

Logic

g,

Controllers)&
Hel7|et EX2E,
AR Intelarsy

A2l

eEEE

(Serial Interconnection) "Bi tBUS"

network A B 7ledq.

2. EMSe =

oly

7154 dt

e
AE71sH 24AY
A
dielels]  Histn

Hollxl EMSE 29 13
HAxe

94F dolg,

Zol el Aol
delet 43, A7 9

AA Ay o AeAE

RE-D| TERA

man-machine interface, 283 A

g
N1sez Edse F4HG.

HEE A% 3% AHEAE

BEAY

man
~-machine
interface

z2a
EMSse| 71%54W 74
Functional block of EMS



2 2ol EMS7E Ze 715F delg 4¢3 dW AF, o 9 EXZF: e au¥Ys FH/ e 2ug
2832 man-machine interfaceo] o] 7lgc, - ARy 9 EA
- AF/4% ¥% == 4dF
(1) dojet 3 4 A4 — dlojets] o] g o]y EA
Az AT AeiZlz BEH  U4E A= - sEmEs 494 84 EA
Helebd dlol Felm, AANS AN 24 wam, za

w4 o2 AELGY o =AF YUt o dlele} ¢¥7l%: touch screen, membrane s/w,
43 delzts FH4 AT AEs FEGY oI A track ball, mouse, light pen
- BARE 49
AAZ dlefet Az A HEATT A
oldza A& [ +-10V,4~20mA | 44 ms - A 43 99
gAg A% +-5V 4 ms

o dleolel £37]%: historical réport/

dlolete] HAEE dMAA Yo FTrEdqy HALs Z3} ZdE, copier
Aolzlz Bdg. HALZ AXAELLS dolet) ETAYAYG - 3 delele] A AFedY, UR/YH
S22 AYY AFE ] rrE=z WA 23§ T, - 39 #AEe UY(screen dump)

22 Mg YAz deletd ALAdd. A F=9

A F2E29 polling ABd HP2o4 $3HA 3. EMS#e SCADA Al~¥ model

Holetsl EZ4E W (scaling) Ny Ay ez, Model 44e A&UE Az f7Azs Az, 4dx

rrEst 4A2 Azl wd g AFEEE AFed, W44, e EMSH power distributione] o&
7 stationd AHAZFH} T @ gEF ol

7 Axe FHs AdE AAA < 3FE FAA, L

dqxg/etdza 4%, i AEANE Mize Yo atg}

Az FFHG HAESGE, dEAze GFE =z F o o] Heb: 1 A&

7Isde dAg Aer),  obdza Aoy, aa o AxJEF A(UNEH):

repeater $22 JYH 7|eg Rodded Axd"e B3, - 3P daAMx(obdza AE): 20034

FARSE EoldiA ¥, - Y AgA&(dAE 4x) : 200/0& 70034

HEAEE mde @2 Aol /dolel X7 admz 4 4. 944 BUS H&
bvtas olule Addoleld A53n, HEYAe fJ4F F#4 Ethernetez 4" A2®he xnge @Y
z2Aste] EERH WA Y} o] MNFLY HEE A deletd AFdAPL, nlEe] wel=g dHel U, EY,

. parallel WA ol8% H&PAdAe HAE HzZP
S eyERg. 2y, oY FAHHES A4 APYA
(2) Man—-Machine Interface wrAlel BitBUSE A71de #H4M3 point to point

Alxgel  Foldt  =z=F} A&%  $9, adx ¥& multi drop network T4 3en, I3
AgHANe 2BE A o] Axwe AU Ay nodeol BitBUS #oi7|§ dAANA tree HH3Y
Uk, o} AY riFeze dSsH P, network #%& sHeA%}. (3]

390



(1) BitBUS 7%
yeyag ARe
4ot
WA A

vtelaz A7l
& e
AEFAE 2 A Aorie e
-}_:

AX 7 Aew,

AxAFol BitBUS
A% s
7188 d EL #Fo

7t Aozl A4S HAT 4

downloading Al#

Bolstnz, ik, AAZ

Bl Aad FAE AT Aoz A Aoirly A9

user task$% zero task? RAC (Remote Access
and Control)

tA43 FEZA AMoirls)
task7t Fdolvt xamst Aeoj7itel 4% F4E ¥

taskg 7kAM,

multitasking

doletsl AEE As wAA 7t

& 7z Asd AégAaA

i

A4S 9 TEE FUe
ey
protocol$ & MAsA,

multi-drop WAeg 49873 o I network

A%, oz dele

Za

rlr

7z,

twisted pair wireol #x

F4% Mg

%% modeol w2 single/double twisted
pair wired Ag@dd. AR nodest AWA
repeater A}o], Tl MU repeater Ao], ¥R
wA% node®t vkXY  repeater Alole]  AF
segmentd ¥, ¥ segmentel BYE F U=
nodess AFE A 2874 ZA, segmentd Fd

BitBUS network Aol # 25071 72e nodes®

G,
BitBUSe =& 71%E2 28 29 el 4
layers® Zi=d.
APPLICATION
TASK
TRANSACTION
PROTOCOL
DATA LINK
PHYSICAL LINK
qitBUS
/”'Ercﬂﬂﬁecffﬂﬂ
/L ! L
l A 7/ l
PHYSICAL LINK PHYSICAL LINK
DATA LIMK DATA LINK
TRANSACTION TRANSACTION
PROTOCOL PROTOCOL
APPLICATION APPLICATION
TASK ttASK |
29y 2. BitBUSEY AFTFx

Fig.2. Hierarchical structure of BitBUS

391

(2) BitBUSY #4
AFTFZ2E ZE
LR RS- 3

A&l taskE Abeld Ao}

s

=& AE7) AN dA"E Aez, FTF BUSE

71228 master®ss ®E slave nodedl Intel4ty

8044 vwlolaz AMeZig  AEEY.

8051 wielzz =xzMA9 SDLC Serial

8044 75 Hez

Interface

Unit(SIU), =elm 4 Kbytes9 ROM, 192

bytess] RAM, clock, timer, interrupt

o]
M.

controller, memory %% bus®HS WHslzn

A4x  E9Y  H&5%
Ao,

Ashol

A& Aol

BitBUSE  MeiZizt
was Agsn
s HA= HFa dFgE multi-drop TFAHZ

Fids

RS-485 RS-422

7He Al

o Electrical Interface: BitBUSe #5134

wHo24, RS-485 EEAUEET VxR b,
F4AN00 Az g8 Az Al
Az d24d Ades xolzf wx AU #
dck. A A &S §lsed AdspdR 2
twisted pair wired A4%% 5+ Ud.
BEo) e} A synchronous$ sel f-

clocked 2x2z 1hyoizig, AF E2AHAE

synchronous 2o 500K bpsolA

2.4M bpssel AELEER 30m oluy,

self-clocked REolxy 62.5K bpsdly

1.2km, 375K bpsoiAdl 300m7tA] 7Mseich,
o] =meoja repeaterd AE3W, Hoy
13.2km 742 A$E F Ak,

o Data Link Protocol: IBM9l  SDLC

protocol® subset224 bit-oriented

lelet H4Mol protocold ZEd. BitBUS
2% 33 el

dholek A& o}

Mazl =aqd "Hes node#t

task® addressing, Vs,

A

Ne& Laglel

AR,

e

siAA AE, A

dalvleiz Ay 01111110(7EH) % bit

patterng 713,



[ bt pattern 01111110 AAFE Aozl A led FEE g5 At

f ] F
i | : reme
|Flag | Mode (Datadink ;.o retion!check Flag
= § address| control sequence
T T T
+ } { l
slave node 16bit CRC
address = for errar #nasr
- v 4 deteclion d i TOUCH
3types operation BitBUS 5Y5286/310 SCREEN
= unnumbered message
- supervisory CONTROL
- information CENTER

HARD
COPIER

CONTROL UNIT
¥ 3. Al = g

Fig.3. message frame format

lsus sxTENsaonI lsus Exrsnsnunl Iaus Exnnsmn]

L UNIT UNIT UNIT
o Message protocol: o] W= data J— _L ,L
i o] -
link protocol o4 master noded ST S e AT
= = e
task®} slave node taskzt 4% 9% ﬁﬂf‘f"m: ﬁﬂ:‘TTRUL: ﬁﬁ:‘,““:
X i . REMOTE
order/reply information field9y STATION T ANALOS ANALOS
CONTROL[™ CONTROL[— CONTROL [~
oAl FEE At BnE sAAE 2 49 uNiT = unit [ [TEIE S
Zo] 5 bytee header® Z3 source/
destination, status/control in-
formationg tehiis], ¥Ho) 13 user a¥ 5. A=Y 74
Fig.5. system configuration
data bytes 7tz A$HG,
(1) 2xe
Bil7 . BilO o 7
LENGTH
MT | SE | DE | TR | RESERVED{ 4BITS) - i
NODE IM)DEESS 8 MHz 16 bit 80286/80287 nmie]lag =2
SOURCE TASK | DESTINATION TASK
COMMAND/RESPONSE - 1 Mbytes RAM
DATA - iRMX86 0.S

- 5" 30M winchester hard disk

a9 4. HAx 2=z - 5" 320K floppy diskette drive

Fig.4. message structure - 19" $40X480 color graphics monitor

- touch display terminal & hard copier
o Application task: k| message

BUS master control unit

protocol®d &SR, task: g o4

° 7%

A8, A noded loadsl: tasksi - BitBUS network® master station

2% 7S HAR,  olHY  taskst "saXA

AgAleE w2 £A dddE I ¢ Q. (2) GAE Moi7]

° 3

5. A" 74 - 12 MHz 8 bit 8044 microcontroller

(-] A
471 modeld 7IZe2 A} Aud dA27 S - iRMX 51 executive firmware

HAzAAS AEUT  HE4F A, 2°¥ 59 el
Ady¥4 BUSY BitBUSZ TA49, TxEg 2 Az

- Eurocard, DIN connection

- programmable 24 digital i/o

1

TTL leveld &9 A%
392



° 7%

~ BitBUS remote digital i/o
- repeater({&3% 9 AgR)
- BedE( on/off ) 2

(3) old=2a #ei7)
o W4
- 12 MHz 8 bit 8044 microcontroller
~ iRMX51 executive firmware
- resolution: 12 bit
- aggregation throughput: 20 KHz
- S/W programmable gain: 1,10,100,500

- 16 single~ended, 8 differential

- 2 &9 Ad
- +-10V, 4~20mA
~ A/D HgAZ}: 30us

° 7%

|

BitBUS remote analog i/o
A FHANE A

(4) BitBUS %% unit

|

o W7
- BitBUS mater #ej7] + dAg #Hei7

- iSBX connection

6. A
LR
Aze FANA

BUS(BitBUS)& %% EMSH
% Aolzlsl AeslsH
& gew,

model
#4A#H  xxEe overhead® F4
EZY4AE A9tezy dg® Hol7l§ networkd 7
A4 HARR
e, W

2870 =& $Adeletd dANEL nodeE EAHAA

nodeel Hx% 4 U,
noded]A] ¥Alo] data acquisition®
ANade HA EEE ¥ol, AxW sized &Y 4
vk, wdt A mA4YE& Y+ network FAoE
AXAZ delgt 43 % M5E 2% EMS % FHAE

network T4l AHisich.

948 Ad

393

FxEd

1.

A.Crewe & C.A.Lynch, "The Development

of A Distributed Architecture Energy
Management System," IEE 2nd Inter-
national Conference on Power System
Monitoring & Control, PP. 199-204,

July, 1986

B.Barazesh, J.W.Lloyd and W.D.Wilson,

"Integration of Modern Real Time
Energy Management Systems," IEE 2nd
International Conference on Power
System Monitoring & Control, PP.
211-216, July, 1986

Intel, “Guide to Using the Distributed

Control Modules, " 1984



