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SUMMARY

1. Subject

Development of Instrumentation and Control System to the Thermal Power
Plant Coal-Feeder System

2. Objectives and Necessities of the Study

A Coal-Feeder system in the thermal power plant supplies pulverized
coal to the boiler bumer in order to follow boiler load demand changes
adequately.

As boiler combustion, steam pressure & temperature’s are largely depend
on this fersility, fully automated control systems are used with each
Coal-Feeder pulverizing Mill.

Coal-Feeder control systems of Samchonpo Unit #1 and #2 are set by
Merrick Co. in U.S.A. and are being operated 5 systems out of 6 per Unit
usually.

Because of Operation for for 10 years, aging, coal particle, vibration and
high-temperture cause a lot of troubles recently, it was reported that 14
trouble cases in ‘91, 20s in '92, 11s until Jul. ‘93. .

Moreover as maker stops production of this model, shorE;ge of spare parts
akes it difficult to maintain the control system.

So unstable combustion, temperature unbalence, irregular over— pressure’s

are frequently occurred in this Coal-Feeder control system.

This motivates this project which proposes new system based on




~—

digital technowledges replacing conventional analog systems and aimes final

fault-free operation.

3. Contents and Scope of the Study

KECC(Kepco Coal-feeder Control system) in Samchonpo plant receives
coal weight, conveyer speed and boiler demand signals. It controls coal flow
by generating speed signal of feeder which conveys coal in hopper to
pulverizer, displaying measured coal quantity and providing local

Auto/Manual manipulator.

R & D contents are abbrebiated as follows:

1) speed scnsing research
- analysis of present sensing system problems
- sensing scheme research
i) rotary encoder method
il) speed resolver method

ili) environmental comparison of the two methods
2) development of anti-vibration speed sensing system
low speed(2 ~ 8 rpm) sensing utilizing anti—vibration, anti-dust

resolver

3) system function and structure

analog/digital part seperation

input/output card seperation

speed pickup change: resolver adaption

increase of spare I/0O channels

operation monitoring through CPU comrnunication port

LN




~ aparting main pancl from local panel :

supervising whole 6 local controllers at main site

4) development of highly-reliable Coal-Feeder Instrumentaion and Control

System using microprocessor technowledge.

5) development of anti-hunting algorithm

preventing irregular coal drop hunting

6) self-diagnostic function unique to digital system

4. Results and System Complements

Sample control system is test-operated to Samchonpo Coal-Feeder
#1-E from Sep. ‘94 to Apr. ‘95 for about 8 months. During this time new
system is obscrved for environmental reliablity and trouble shooting. Some
exposed problems are carefully studied and fixed to make more perfect final
system.

Also instead of placing individual control unit beside the local Mills, 6
respective control units are concentrated into One-Rack system and
installed in air-conditioned room to prevent vibration and dust problems
and enhance system reliability at the same time. This makes it possible to
monitor whole 6 control units.

System setting is made by S/W change or manipulating digital switch
in local panel watching digital indicators. Wiring switch is provided to ease
system maintenance that needs wiring seperation, and internal reference

signal generator also to compensate local signal equipments.

Coal-Feeder #1-C,E control system was installed and have been being
operated successfully from Apr. ‘95 to Jun. '95. It is planned to apply new




control system to the rest remaining 4 Coal-Feeder Mills.

Existing hard-wired analog control systems are non—flexible and
rovide only simple control functions. Moreover it is old model that maker
retires from plant field. So it is hard to get spare parts, that must result in

maintenance problems and effects safe—operation.

Newly designed controller system enhances functions including all of
the old system'’s, utilizing modern digital control technowledge.
It is expected that this system may increase maintenance safety and make
efficient operation possible, also contribute to upgrade power plant fersility

technowledge in Korea, too.
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9-3-1. Resolverd] =¥ =

o J
L‘ ] —
I 1
SHAFT — -
A |
|
L
A ——
e
1 1
— T
| E § i 4
‘ 4
i B o
17§ A
ROTOR 2§ STARTOR S  STARTOR ROTOR iy 2E
GEAR SEAFT HOUSING
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3. =" 715 2 74

KECC(KEPCO Coal Feeder controller)= AlI, AO, DI, DO, CAL, RD, CPU
ez FA"EL,

3-1. AA A 7%

- Speed, Weight, Boiler demand §<¢] analog 4Z2E Y&l motorE
controldt®] coald feeder® F3 W, LWVEHE FH(T/HE
v A ko) g &

- Speed pick-up sensor= resolver® ARE3le] 9JAbdH s}l wE 93] WIl=
L8 Al43

- ResolverdlA &8 =+ SINF COS $14°]l RD converterS 534 dataZ2
HE s o] CPUR A$EHo £=71 444k

- Zt A A #k(Rate, Weight, Speed) total weight ZtS5<S panel AH¥-¢]
indicatorg &3 A AAH it

- B]4AA], @4%, Speed calibration

- Coal flow 29 7|5

BOILER DEMAND |¢

COAL FLOW

i —_j 29
WEIGHT

CONTROL '

BOARD MOTOR CONTROL

_—
SPEED1 I
RATE , WEIGHT,
SPEED
DISPLAY
SPEED2
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3-2. KECC #A 9] 7|8

ARAE I TALd AAHo] e KECC(KEPCO Coal Feeder
Controller)= weight, speed, boiler demand®] A% E 8 Tol feederd
speed® Aot ATFE coalel FE displaysts ®iAHtolA auto ¥
manual 3-8 35} coal flowES A|o}5l2 2 A hopperdte] coals feeders:
538 nErz Agss Fag dujejrh

70418 ¢] analog W& g% FA¢ Hlgtd AFH 7150 Bt
olu] AFAZAM AaFwd T md=2x {FARFHEN o Eol
ged AEA AFE F F U+

old] 71Z<] coal feeder controller 715< EF ZF3 od 4
digital 71€g o]&3td 7|52 FFAI AN=2E coal feeder controllers
FuleA Agsinz gith. a2z 31]}*] Al Adule 3 Ve ¥
FARSFHY kAA B wdAMue GALH E 748 & F d&
Aot}

71& systemo] ¥4 73 75L& o 2o

Analog part9}t digital parte] £

98 2 Y9 7158 ME cad® £F

Speed pick upg 71&9 encorderdlAl resolver2 mASle FAMEL
A A

AZT 4+ Yt analog L digital &Y &FE A channelo}
YAEE o mldgezA 1% 7% Bgd i Y =i

CPU board®l F&® RS 232C portE §3F el monitoring 71%
F7}

Main panel® local panelE® EFozH LdLe] FRA 6W
AA Y &4 FHE HGE 5 Ao

A719 7158 F7F 2 JAFezA AF Aorld Jiw ES € A
oA Yy S/W 73 2 ¥ wiringd 40| /HEsteE AAIg).
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3-3. KECC #AX9] AA 74
AAT dgdAsd 4P MA coal feeder systeme CPUS Z&F /O
boardZ X33 main control part$t Z4EF DC AY-& FF 5= power supply

unit, motor® F-EA19]= motor driver unit, sequence part® WHFolATh

3-3-1. Main control part
Main control part?] FA4& CPU board$t weight, boiler demand$]
918]-& W= Analog Input board(AD), motor control A} coal flows
25} Analog Output board(AO), Z digital point(F3) 4H& o=
Digital Input board(Dl), relay 7% A¢-E Z¥st= Digital Output
board(D.O), resolver®] <JAr1E-& ¥ resolver to digital board(RD), 4
point¢] analogZ& display3hE indicator part® T-Adh

[ VHE BUS ]
c
A A D ¢
P I 0 A
U 0 L
4 } A T i
WEIGHT | RESOLVER 1
DIP SW
BOILER | | SETTING RESOLVER 2
DEMANDMO #1)
DC RELAY
MOTOR >
CONTROL #2)
SwW
INPUT |NOTE : #1) SPEED, WEIGHT, RATE £ DIP SV
COAL | #3) SETTING }o] CALIBRATION g
FLOW #2) HI, LOW-ALARM , AUTO/MAN, WEIGHT 2 &+
<Main control part> RELAY 75
RATE, SPEED #3) 8473 %], SPEED CARIBRATION, AUTO/MAN
WEIGHT  |e SWITCH.
DISPLAY P




3-3-2. DC A 3873

|
—

DC A9 FFAAANE 3714 DC 2L 43I

- DC 5V : Main control part9] carddll TFH= A
- DC *12V : Main control partd] cardd]l FFHE 4
- DC 24V : Digital output boardel 4] aﬂ%ﬂ% Aol 24V
relay +35°) AHEHE H4
A9 TFAAY YR F2E oL 2
L
N
FG
DC DC bC DC DC
5V 5V 12v 12V 24y
h 4 ) 4
5V GND  H2V _1ov W @




3-3-3. Motor driver
Motor driver unit® AO board® &% EE +£%Y9 7% VRY
A5 & ol motor speedE Aol g}
- AlJA@t :DC 0~10V
R : AC 240V
- FIELD A< : DC 220V
© olmtFe] A : DC 0~180V
+ Motor driver unit] W% T4

REFERANCE
ml ———-—F+
A0 B'D + 'i/ MOTOR —_—F-
QUTPUT (XUTO) —A+
(0~10v) DRIVE —A-
7777
™
MANUAL !
=
(MANUAL)
77 POWER| RESET OVER LOAD
7/
AC240V
FM'
FM : FEEDER MANUAL RELAY
A0 B’D : ANALOG OUTPUT B'D WANUAL UTo

4) Sequence part

49

Sequence part® feedert®] 2 limit switch @ ABCS HF-& o} relay

HAHY 232 ZZe] AP AT L ANY=Z] A4S TFE




3-4. KECC 9] A5 BLOCK DIAGRAM

DOILER DEMAND = =
AsD DUFFER
CONVERTER

' anp BUFFER

LOAD CELL

RAM

poan M \l R/0 CUFFER
CORVERTER R
x souua . .

L —————

I

l BUFFCR KEY 00/RD l

[ P

R/D BUFFER
Y CONVERTER “' DUFFER oIspLay —l
| I—
xisotved |
DECORDING buFFLR o/ vey
CONVERTER GONVERTER
Logre ANALOG
. RATE
ouTpPYY
j oUFFCR l .
o/8 DUFFER
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1
AC t1ov N
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4-3. Main Control Rack
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4-4. Power Supply

SWITCHING
DIODE

\

NOISE
FILTER

Slle

24V

12v

12v

5V

5V
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4-5. Main Marshal Rack J]¥+-=

No DESCRIPTION
/ Q) B.l A ol B
I 3 Hsle s hiskel7lofolo )
/ . o i 'R N P . 2 34
ALRERRERVANER RN NY
~ (ML AR AR AN R R 3 0o
. 4 caL
* 'D C S AL
LR |3 kskl L {2 |s kiswkl?
3 Ao
AU AN LA AN
(RN BN RAEA R R R RARY
? ROO
a RD1
K <N, i |2 b Lbkfdoblle T2 fs bkshizolsh F E 9 SPARE
N\ // o et 1 AL AN A1 810 o SPARE
- ; T . AR AN CA LA LR RN . s . >
. . N ' ) 1 oCc svi
£ oo OCP~ A / / / [;] 2 voc sv2 !
[ EER 1t a2l txhalis ——
vt i 13 " 0d R4v, . A
, . Y
[ s
. ocP~ B / / / [Q 14 be 12vi .
: 11} 12| 13ftalis s
/ / / 15 DC 12v2
f 8 3
¢ oeh- ¢ J 131 12| 13(14fts [; ! 16 01008
- -
cre o AL EES)
. 18] 12| 13feafts
A
AV !
ocp~ E [;’]
1] 12| txhalis
OCP~ F N {1 {2 {J 1411 Q .
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5. KECC 4nl¢] 7z} PART 718

5-1. Main Control Part 4

- Subrack : 19" 6U(483mm X 262.8mm)

- CPU board

- Al(Analog Input Board)

- AO(Analog Output Board)

- RD(Resolver to Digital Board)

- CAL(Calibration Board)

- DI(Digital Input Board)

- DO(Digital Output Board)

- SCAI(Analog Input Signal Conditioning Board)
- KYT-DO(Digital Out Termination Board)

5-1-1. CPU Board
16bit MC68302 CPUE AME-3lY I/O board &2 &9 B d4AHste
715& FYFh
CPU board®] A4 oot &t
- CPU  : MC68302
16.5MHz,16bit 68000,Communication processor,On—chip RAM
- Memory : RAM(Main memory : 1MbitX2 = 256 Kbyte)
ROM(EPROM 256K, 512K, 1M, 2M, 4MX2)
- Serial  : RS422 - 2Channel(1200Baud-347Kbaud)
RS232 - 1Channel(1200Baud-38400baud)
- VME INTERFACE : SLAVE(D16/A24)

5-1-2. Analog Input Board
Feeder 2t point®] £3¥o] ATUP REL FA 4FF Hd
AgAzy AF sz 4YE4E o] @& UAZHeE urn o
CPU9| A|F3ttt
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5-1-3. Analog Output Board
CPUY A AFTTE data? YFHAY analog & EY3ot

5-1-4. Digital Input Board
28A AFe d¥ == relay FFY YL d@old OAY ;o=
HA5T o|A-& CPUY AFgh

5-1-5. Digital Output Board
CPUS] BHL ol 7 relayS FEH

5-2. Power Supply
- Power supply= & board 2 DC relayl A48 A|33).
- DC 5V 150W(Ramuda Power) X2
- DC 24V 150W(Ramuda Power)
- DC 12V 70W(Ramuda Power) X2

5-3. Motor Driver
AojAEE 4 Lol motorE TFAIIIZ motored] AEHE LEDE
display3}aL main motor AY-E& ON/OFF3lE 7152 Al53.
- 4P AY : AC 240V
- ZHP
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5-4. AZ=9 717 F

5-4~1. §A
- A TS mm)
. 7F2 @ 1800
. A= 600
. =o] : 2000
- A BE REL HAYo R Ay
- A 2R RS EFE 2% 3 B =33
A oFol sticker T ¥FE°] & FAHA gu =3 47 Go|F
T UES Ho &
- A WF4 card FEHE FAY F JYEF FEE FAE window
A g

5-4-2. Subrack

- 74 : 19", 6U
- 74
.CPUB'D :4HP )
. AT B'D ! 4HP
.AOB'D : 4HP
.DI B'D : 4HP
.DO B'D : 4HP
.RD B'D : 4HP

. CAL B'D : 4HP
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6. 92 2 &9 A3

6-1. 48435

6-1-1. Master Rate Input(Boiler demand)

™ A/D WE CPU
4~200A > CONVERTER MOTHER B/D
0~10v B/D
ISOLATION
CONVERTER

4~20mAZ U == master rate input signal’® isolation converterS
M85l 0~10Ve] &¥E& 953 o] AYAEE analog input boardsllAl
A/D convertingd}s] VME mother boardZ 53] dgAl&o} g data g<
CPU boardel] #|F 3t}

6-1-2. Load Cell Signal Input

l: TERN. R/T MOTHIR CPu
Ra | 2 .
8,0 CONVERTER B/v 8,9

LOAB CELL, A\

AMP UNIT

Load cellld Y¥=HE 4 m Vot IAY 4AZE convertor®: S35k
4-20mA=R T+E°] main mashal panel2 A5}, o] AZEE main panelolA]
filteringste thA] 0~10V 2352 M=t Al board® s}

dEH o] FYNZEE A/D convertingdldd VME mother boardE X3
A" @Az g3t data® CPU boardell AF3t.
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6-1-3. Resolver Input Signal

i}

x

SOLYER
—

TERMINATION

8/0

RC
ceHv.

-

HOTHER

370

cru

2/0

ResolverdiAl AZd AC AYA5(270¢] phase output)= RD boardel A
data 212 converting®t}.

oA 3e] 8k datagk-S VME mother boardE® &3l CPU boardZ AlF

"t

6-2. &9 4%

6-2-1. Analog Rate Output

cPU

B/D

MOTHER

8,0

RO

8,0

3,0

TERM,

vz

CONVERTER

ANALOC RATE
ouTPUT

CPU boardelA] G4t rategtel W3t data® VME mother boardE &3l

analog output boardd] FAE=¥ D/A convertingsly 0~5Ve AY AZE
283}l o] 2¥€d HYANEITE AAEL indicatord]l IFFEH, = VA
converter® 53 4-20mA¢°] AFAEE A=)
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6-2-2. Total Weight Signal

MOTHER

s
3,0 270

Y

w

S

.Rl

oc 82

g3 v A Y& counterd] FH-E AT

PULSE INPUT

TOTALIZEO

HEICHT SICNAL

CPU boarddllA] €4FH totalized weight@t-& pulseZ #4Fste] VME mother
board= =3 DO board2 AZHE ©] pulsed

isolation3}] relayE F-3A|

—
T

—
e

R
e =
=
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EXT.POMER OR INT.POWER

O

DRY CONTACT
FOR TOTALZIZED
qEICHT
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6-2-3. DC Motor Control Signal

cru NOTHER RO TERN.

/0 - 24} 8/0 B0

CPU BoardolA] €4t¥l rateo] t& speed Aol data & AO BoarddllA
D/A conversiondt®l analog #(0~10V)< ). o] analog AZE DC
motor drived] 88t} motors} speedE A) o} gt

3o

oc novox
ORIYVER

s

SPELOD HOTOR |
COMTROL
cPy OATE osa

8/ ICOMVERTER

RC 240 voLT

[mae
(-
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7. Zt BOARD®] dlg 43

7-1. CPU Board

7-1-1 LAl

o] HEJAE HeolE FIRECA &2 AR, IAY HdEE ITH

WE2RE AFde} 74 A5e THad QXL FYSE GBL T
3 CPUREE EANSE 39 /O REE
Holete +se 9T dt

o
fuc)
n
o
A
"

7-1-2. 7+ A

~ CPU : MC68302

20MHz, 16BIT 68000, COMMUNICATION PROCESSOR,
ON-CHIP RAM

- MEMORY :
RAM(MAIN MEMORY : 1MBIT X 2 = 256 KBYTE)
(DUAL-PORT RAM : 256KBIT X 2 = 64 KBYTE)
ROM(EPROM : 256K, 512K, 1M, 2M, 4M X2)

- SERIAL &4 :
RS422-2 CHANNEL (1200 BAUD - 347K BAUD)
RS232-1 CIIANNEL (1200 BAUD - 384K BAUD)

- /O BUS : J» CONNECTOR - 16BIT PARALLEL BUS

- VME INTERFACE : (D16/A24)
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— e ee

i BUS

I/0 BUS Drive

Serial
Driver

|
CPU £ 3 EPROM
MC68302
~
| S
s i
Reset g Clociz
)

w2l Port
LR

___l__]

WE BUS UsEislle] &

<CPU EE=9 £F tolola>

\ME BUS

W RS422
= f |

U

Ll Ll 7728

———{] D 1au
] D FAlL

- 2831 ROM/RAM
AL

o

G - - OTACK Y ¢

“KILZ0IEL=

.t

BESETTHAUT/FANL, . -
LlEmoota

= 22

){ HCE8302 HPU

PTomy
o QIE{EOIA -,

B5-2370

$ &z2

170 B!

VME §ia
©- QEFOIA

&

VME ¥ia

<CPU RE=9] A FAHAE>
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MCEB00QAICE5008 CONE -

A .
Lizx00 BUS Y
mnH .
______________________ 1C56000 1 HICE2238 CORE
Y
1
S | 11225Y755 CHP-SELECT S
HTESRCPT - ~nty pe . SYSTELL
ey SUS ARBITER DUAL-PCAT AND VIAT- e
t €
COMIAGULER STATIC RAM STAIZLGSIC CoitigoL
P Y A
. CHANNEL - cLeex
i ATHERS GEHERATOR
DRAL
REFRESH PARALLELLO .
COMTROLLER . :
A - r - .
T B SYSTEMMIEGRATION BLOCY
PERIPHEAAL BUS Y )
& CHANNELS 3 'i‘ /I\ 'ik ’i‘ 'i‘
SOMA Y Y Y Y Y.
T SNC(2) seei sce2 scea sc?
e 1 T 1 7 3
aam | Y . Y Y Y
CONTRDUER ¢ X
@isey)- |
Y
SERMAL CHAMMELS SHYSICAL PITERFACE
A
e l L COMIWHICATONS FROCESSCR
Y Y
1O PORTS AHD PIN ASSGHMENTS i ] :

<MC 68302¢] W& Block Diagram>
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CHIPS 132W PGAZ Ho 3led ofg] 237 22 J3EE 9
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P& protuEze —— > . __ . - cLocxs
/ SO U —S————: T T e————— X7l
#10 TAsK U e T L xL
{. TCLXE 7L15Y0 7 5051 —6———] . be—— caxo
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T . Cisa oM~
RIS217AS ]
. (1] J T I —— .
ERGE1SOS2) PAT —Gm—e—i]

*7 NMSIISCP IR0

" RXD3/ PR~ .
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- MC68302¢] A5 E

CPUREZA AM&sta A= AEEL clocks, adress bus, data bus, bus
control, chip select, NMSI1, NMSI2, NMSI35 |t} A&t & 4A5E9
7152 &3 Zoh

° XTAL :.CPUd H83 F=2& 40MHz 248 ol59 &£88 D-TYPE
EPEFLR 2BFSY 20MHzE TECA HIHZS
AQF CPUs) A7tdrh o] ¥ CPUE CMOSe|Z HH=
TTLol7] W&o EHAYE AHS-ste] UE T o]2HT
. 40MHz Z2-& VMEZ}9] dual portd|28E arbitrationsh=
2H9 FEo2 AEHIIE I
. 9% CPU &3¢ HAad clocks WolFs He=E 7o
agA2ge AT gl XTALH ~Zo] AMSEt}h. 9%
clock® 48 Aldle 29 AL 2olof 3t
° A23-Al: =¥ #Rle g EF 16MBYTES =4 3494 712
T ot
° D15-DO: 16BIT ©loJE} H=
* AS :ojmgl At fAstHE AL A A
°R/W : READ %3 Aldle HIGH/WRITE &3Al¢le LOWZL .
° UDS/AQ: &4 ol=dl&7t fasite AL EAske A%
*LDS : EF ojmdlart fESITE AL EASE AR
° DTACK : 849 g3 2= 32 Edds 2L vshiis 4z
° RESET : Al2=¥9] reset2 Ao A8l A%
reset3] 2 555 timers AH8-8le] power OBAlCl @3k 317 <]
ZHENEIL AZHEHES AT L FHBE 293 VME
BUS e AEAE7 dZ=e A3zt d8 = UEF
gtk BHMEANZ S} TEe AHHT hatds ¥ #¥E
ARA BRE g% LEDZ dZdHe Utk FAE 2$AE
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*27v CPUZ 58 74 o] LED7F AAA B
°HALT : Al=39] F3o] FAHATE A& BASHE A%
° CS3-CSO: A MMz 2A thS3 2] decoding= el Uth
CSO0-ROM
CS1-RAM
CS2-DUAL PORT
CS3-1/0 BUS
° RXD1,RXD2RXD3TXD1,TXD2TXD3 : AgQ F41& 43 4524,
CPUA A=d z=gelu 3zx ¢dZ
TXD1,TX3¢} AMEA7F 2208 & Ae AEFAA st
(P22 AgEe ¢ZEd ¢ LEDS @Zd"th o|AL
AHEske SCCL, SCC2z dA4EHE AL HhelA & 5 Aok
U28e CPUYA 2¥HEE F& AAEse HIHse
o 24 DAMPINGE AEd AL AMESIE 259 kol2E
AAsE Tt

W
rlr
2
U
ol
2
X

L
Vs

JP2 : OPEN VME BUS RESET #4]
JP2 : SHORT VME BUS TESET 92

- 2 F&

. HEEE Zz2aYe] S0 EPROMY-E3 Holeks ¢]3 & RAM
FELE o]FA Uk

. EPROM2 EVEN °|E#~4§, ODD ol=#£89 /42 168E 2%
FAstedl 3 Ad"isE CPUY CSOdl dZ=< o™ 27C256,
21C512, 27C010% Z& FF9 EPROME EF AHEY & emz
At} 256K BYTEY =288 9% 4 Yok

. RAM 99% 168]E ¥2F FA35H, CPUS CS13 A= gled,




62256, 631000, 684000(4M)SS] RAME =F A £ gled, 4M
RAM(684000)2 AFg-sl2id JP39 19d 38 dZstn 134 &
ol 143} 28-¢ d4Z43} 4M RAMS AH4-E o) o RAM 49&
B usiA "o

JP3 : 1-2 RAM : 62256, 681000 A&
JP3 - 1-3 RAM : 684000 A&
OxfLErer
0x190000
(/0 BUS Section { CS3 )
0xf80C00 - |= - 2o o=z Mpe
0x{10000
. Dual Port Mecory ( CS2 ) ROM : 27256 x 2
0x£00000 - RAM : 681000 x 2
0616000 E AM5Ehe 7 Soich
BOM ( €SO )
04600050
0x3({iff
R ( CSt )
0x000C00
<CPU RE=9 "2z MAP>
7-1-3. 7%

CPURE A ARE3F MC68302E o3 22 FFRE 7HA= CPURA
9l CPU+E MC680003 FL3% 168 E ¥4 CPUCIX|et 543 F4l&
93k RISC CPUE HE=z 7Hxlzn geozA treksin ERZR3 EA

—

_45_




Z2EZS A CPUY 228 74 43 JHE + 3= F CPUS
483 dolg m3L HAsiA 1152 BYTES] ON-CHIP dual port
22 & 71AY, 2 = 3712 Ele]9, parallel I/O, DMA controller,
interrupt controller54 W#Asld Ae EE J5E A= FI 3=
glo] #7153t

- VME QEsolx 32

ZNo 2+ VME BUSS w27} Ho o &

. 3 988 dual port HIRZE A3t VME BUSS CPUR =
CPUZI M2 F#3=E sl Aelth F 68302 CPUZL o] dmj=gd
ojd HolEtE AFSowW VME BUSAY ohdz=a 98 RH=7}
Adele] Ajzhell o]F ¢lo] & £ 3o uwilz VME BUSAA
68302 CPURE=Z ¢99 HolgE HAFH o] olgdza ¢¥Y
Bz9] CPUZE 98 F fith 9714 giefel Aoz FAJd) o]
HE22E FFA4 dAY 23z 9 ojRAE =ddFE 2H0
a3l fet ol23e Fie PALZ FAHY AUtk

. VME BUSA A M35l ©] dual port WlEE] S o|=&|A= DIP
S/WE ZAE 5 Jo.

- AlElg Aol BB
. BZ CPU Rzt e AdY¥ XEZ AFIl (SCClL, SCC2,
SCC3) SCCl& AMgAE 93 A/S PROTE°lx SCC2e V35

AolEdl dZ=o ="} HEHO Jx SCC3E AR H
tagd o] ¥dd Ad F4e

...46...




. SCCle =EE Hde FFEz SCC2% SCC3e mlHE=e Z
AdElz 449,

=] 1 ‘_:_
T
AC-SCC1 RS422 A/S PORT
RS422 =&
AC-SCC2 RS232 V35 PORT
AC-SCC3 RS232 A8 t2Fge] A4

. SCC3%& RS232 XEo|x Um A RS4222 Heoj gk ogt SCClE
RS4222 ;=] Jledel WA SCC2e Hal§ e dZ2S
sjFolost FAlo] "t
o] Waug AYEE AHEsHY SCC2E RS232F-& RS4222 W@
755

. PANELSIA £ SCC? 99 de A4E] & wjAE os3 2o

— RS422(SCCl, SCC2)———RS232(SCC3)———y

5 GROUND GROUND (used)
9 RIS~
4 RTS-
8 CIS¥ ) c1s
3 cis- i e
7 TXD+  (used) RTS  (used)
2 TD-  (used) RXD  (used)
6 2xn+  (used)

= 1 RYD-  (used)

scc1.2,.3

<99 dg AYE AA>
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- 429 B UdEH o= R
CPURE=JAME 168E #HE H2F J1 AdYHE=z ATtz Aok
TAg el o Wag 4&Y RS FRF: J2dYS
VMES J1 AdEe dAsmz2A o CPUREANAN ZF d2d
Rz #2d 4 gt 2 Adez d2=E 38 B2E old2
RE9 dAAZAFE DUAL PORT RAMY ARE $ Y=ES HAE
A A g},

7-2. Analog Input Board(AI)
7-2-1. 7%

Analog Input Board® 2} sensor$} systemAlo]9] interface® =33 3t

. 1634 (DIFFERENTIAL) ¥H-analog A%, AF &2 32 A2y single
ended B¢ AYYHE Tt

. Z} sensor® analog ¢ 12BITE digital =2 ¥ CPU
boardel] A%-3},

7-2-2. Analog Input Boarde] ¥¥kA}Y 2 53

. A/D converter : MAX574

. Resolution : 12BIT

. Conversion Time : 25us

. Input Type : -10V~+10V, 0~10V, 0~20V, -5~+5V A == 49
HHodF A

. Analog MUX : ADG507(271) AD 7512

. Input Channel : Differensial 16CH
Single ~ Ended 32CH

. Differensial AMP : AD 524
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. Gain @ 1,10,100, 1000, User Tunable
. Sample/Holder : LF 398

7-2-3. VME Interface

. Interface Methods @ Standard Addressing/Short Addressing
(Al6/D8, A24/D16)
. AM Code : PAL Programming
. 2= BASE : Al5..A18, 256 TZ 22 AA7s (DIP S/W)
BE= ID Vector @ Stautus Read 7]%5(BASE AD+OH)
. POWER : VME BUS 44 POWER AR
DC 5V, £12V
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7-2-4. Analog Input Board®] B3 tho]o]a

PL VAE 3US INTERFACT

270 vng 3us

INTERFACE

ANALOGC muX

0C~DC CONVERTER

CLENPING| LOGIC

]
R?

— >
R é _—!

CINVEIRTZIR

P2 TIRNMINATION 3/,D INTZIRFACE

..50..




7-2-5. Analog Input Board¢] 7|5 4¥
- VME Bus Interface

. AE = WY

AIREE= VME BUSAHOA <£#H|B(SLAVE)ZET F3stAA
16H]|E Z& gH|EZ Qe Hol2dn. =g §%-2 f0000hFH
fiffffh7hAl 64K BYTE #& ARS8tk 22y 999 99 64K
BYTES Ahgstzal std PALS oA ==odsid ok =3¢
VME BUS/A Hole} 2E=2B(STROBE)7} HEIE(ACTIVE)E
% DACK* 41371 JElB(ACTIVE)HE= H#© ZIdes A&
7P 3HVRE)-E AHgste] SOmsollAl 2us7hA] 2FE 5 QU ©l
AZko] o] RE=9] FHAIZHE AT

- oj=g £ W(ADDRESS MAP)

VMEA o] A HEo] Hlo]2 o]=#2(BASE ADDRESS)S A#sis
& DIP S/WZ AB8A9,.,Al58 ZAETH BdA AMgsie 992
256 BYTEC|A gt AAle 2Rt 3 F9TE AT 49 o=
& A23, A22, .., Al6L 182 ZAHY YA PALS ==z fd w
gx =4 715tk & wolx oj=#| ~(BASE ADDRESS)E ffxx00h

2 AAH 3, DIP 2¢A(S/W)E xx FE% B3 & & d= A
ojt}.

BHHHHHHHgﬂ)

Al3 Al2 All  AlO

r

sjl) ON, OFF, ON, ON, OFF, OFF, ON, ON=0100 1100 -> BASE ADDRESS=0x{{4c00
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$-2 Base Addressd] mUE ezAdozix vehles BHZudlx]d]
Address Mape|th BE A AEE 16¥]E WORD @9 =4 ¢u &

=
ADDRESS |%% 8 4

BASE + 00h | R BOARD ID VECTOR AND STATUS BIT
BASE + 04dh | W | A/D MUX CHANNEL SELECT
BASE + 06h | W | A/D CONVERSION START COMMAND
BASE + 06h | R A/D DATA 16 BIT
BASE + 08h | W | D/A CH 1 DATA 12 BIT OUTPUT
BASE + 0ah | W | D/A CH 2 DATA 12 BIT OUTPUT
BASE + Och | W | D/A CH 3 DATA 12 BIT OUTPUT
BASE + 0e¢h | W | D/A CH 4 DATA 12 BIT OUTPUT

- 2z} REGISTERY] W&

. = ID VECTOR REG. (BASE + Oh)
o] HALHE o Besl Al BEge FRE UehlE 48] E9
Hlolets} 1 M E<] EOC(END OF CONVERSION) HIE, 48 ¥}
DIFF./SING. ENDED A& EASHE HIE, o] EE=9] DA ¥E7]
7t AZREYE AE vl ¥E 205 fE5F ¥EJ 25 87
At

D15 D14 D13 D12 D3 D2 D1 DO

1 0 1 0 DAC2|{DACL1 |DF/SE| EOC
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<z vjEd] U 47>

D15, .., D12 = 1010 AIO B=9] A7|&<l HEES
DAC2 =1 : ¥¥s DA #3717} ZF=H e
(DAC2, DAC3E AH-E + 312)

= 0 : $¥5 DA ¥37 A QA g4

DACI =1 : 347 DA H&7)7F A Ade
(DACO, DAC1IE AH-E & I8)

= 0 : ¥4 DA A377t =] A &&
DF/SE = 1 : DIFFERENTIAL MODE(16 'd)

= 0 : SINGLE ENDED (32 Ag)
EOC =1:o}3 A/D ¥3o] BA &o

= 0 : A/D W] ERAL ol AAHA g
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. A/D MUX CHANNEL SELECT REG.(BASE + 04h)

D7 D6 D5 D4 D3 D2 D1 DO

LED | BUSW MA4 | MA3 (| MA2 | MAIl MAO
<{--- ON - BOARD MUX ADDRESS --->

LED HlE : B=¢] AW PANELY] 1= LEDS] AEHE FA
Hed aF{FE AIsted o8
LED = 1 : LED OFF
0 : LED ON
BUSW ¥ E : A/D ¥3-2 128 E ¥Hg 22 gulE @go= el
BUSWE AMg-5te w2 A3 A& a7% o 8 HE
HES & 5 JA o
BUSW =1: 8 BIT CONVERSION
= 0 : 12 BIT CONVERSION

. A/D conversion start command REG.(BASE + 06h) - write only©]
AR 2 write $38 $35HA A/DEBL AFe), Hlojels Fe
o) 5}t

. A/D DATA REG. (BASE + 06h) - READ ONLY
A/D BRZAAE 8L F UE dA2EHolth A9 PEE FHF
HolgtzA 25 12 g3uz 9] MEE vkia AAAM AHE-s)
°F ¥t

. D/A DATA REG.(BASE + 08h, 0ah, Och, Oeh)
D/A ¥$8 ke 2= AA2H2A 49 MEE FYEsE ol
AA2H Y HolEE LeA Y D/A AR VRS A
g},
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- VME 43¢ DECODING

VME BUSY <8 Aol 435 2 =g 4552 16L8 PAL 27iE

g5t t]Z9(DECODING)sISIt:. o] txd W82 4-59 ==

2 PAL equation & FZS=E §ir}.

Ul2 : VME BUS9 AojA5E tzdste o B=dA Ja3 s
323

Ul3 : VME BUS%4e] 49 ol=#l2= € AM Z=E ©mgsE PAL
2ZA ek AHY] olEglA @ AM ZEZE vFRa 4oW o] PAL
£ oA ZzaysE

7-2-6. A/D ©gH

A/D ¥3E= Analog MUX ¥%, Differential AMPY-&, Sample/Hold &
2, a8z A/D d3REoz FALEL

- Analog MUX #&

Analog MUX Channel Select REG.¢} MA2+, MAl%, MAO* 437} Z
Zt 270¢] Analog MUX$! ADG507¢] 7}8i# 870¢] Differential A5
F E Adgsia, o= MUXVE AgEEre MA3 JE5E =
5 (ENMUXA#*, ENMUXB+)2 Z3"ct. MUXS 8¢ Eoee
Fe EF FAge] 9% Analog MUXS] #3E =7]9514 Tole
ARRAY(ARRY, .., ARR3)Z ZH%-& AAFUT. VMES] P2 AY]
B2 dY=EE 32719 A3Ao] Analog MUX ADGHE07S] d8ez &
oj7be], 1 271¢] Z¥o] AD7I2E YHIET HrAH AHE=IL
Differentiale]® 27/0¢] X357} 2F S35 Single Ended 2= 73
& MA4+ 4371 2719 A5F sius Adstq 2341712 9479
F 9 (Common)-§ #H¢le] AD712 MUXE 534 AMP ¥Eo= A

2 r*
fr

Iﬁ




"ot

o] 2712 RE & AHX JpiR A3

JP4 7] =
ALL OPEN DIFFERENTIAL MODEZ 9
1-3, 2-4 SHORT SINGLE ENDED MODEZ ¥

dYEE ohgza A3/t AFIHYA F+E MUX $Fd e A
R43, R44, .., R589] 16709 A& dZstd 2 AF9 A5E Age
2 ulgoof 3t eluf APge T Zo] Ak AFAY HS
7} 0 - Xvel st AF{e SPAN #9970 ~ Y mA# sH4E

A% R = X/Y KQ
o] Et}
2 5ol 4-20mAS] AFAZE 2-10V ¢ Az e wiz 4oq
5000¢] A3 R43, R44, .., R58¢] @ZsHd AL

- Differential AMP H&
o714 Al3} Differential AMPE AD524E2 °|58 FH=(JUMPER)Z

AHEsto] Thea) o] oS¢ AAWL
Az ARe B,

olf

JUMPER JP1 71

All OPEN GAIN =1

1-2 SHORT | GAIN = 10

3-4 SHORT | GAIN = 100

5-6 SHORT | GAIN = 1000

7-8 SHORT | *) USER TUNABLE GAIN(VR4% R32.2 ZA7)

*) GAIN = 1 + 40,000/(VR4+R3)
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- Sample/Hold §-&

AbS-E Sample/Hold= LF398 OR LT39824] S/Hx Al357F 19q)
sample 2=7} Hi 049 hold BRE=7F @} o] S/Hx A= A/D
converterd! AD5749] STS* A3 E wrAHA] dEr).

- A/D ¥37]

AH2-" A/D converters MAX5740]t}. 3(CHIP)S] £ 128|E H
22 dZ4E9 gtk o] FAYE analog gnd$} digital gnd7} W= )9}
At HAZ 29 kolzr} ohgra R FE I TASH
A4 L19l QHEA(NDUCTOR)Z EaHol gtk o AMD
converters] 9482 H= JP2, JP39] T4 wElA] ofFet Zo] ot
A HHls 2=EE & + ok

JP2 P3 A9 Agte) Bl
1-2 SHORT 1-2 SHORT oV ~ +20V
1-2 SHORT 2-3 SHORT ov ~ +10V
2=-3 SHORT 1-2 SHORT -10vV ~ +10V
2-3 SHORT 2-3 SHORT =20V ~ +20V

A/D converterd °|5& S zds84 FULL SCALEGV, 10V,
20V)A1e A g Wikl offfhvt HE% Fdth

L ZAe unipolar(0V~+10V OR +20V)¢1 7ZA$E 2 AME-3A,
bipolar(-5V ~+5V OR -10V~+10V)81 ZA$-E VRIS AM&slAa =43
t}.

%, OVY" unipolardl A= ©Ag A&7kl 000h7t Y2 =5 33,
bipolardl 7%= YA @Rgke] 800h7t =& Fd it
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7-3. Analog Output Board

7-3-1. 7%

- CPU boarddl4] &%=+ data® D/A converterdt4] analog output
signal2 A3 %

7-3-2. Analog Output Board®] Y¥kAlg = 53
- D/A converter : AD7247
- Resolution : 12BIT
- Output Range : 0~10V, 0~5¢] A &9
Ag dz A9 s
- Output Channel : 8CH

7-3-3. VME Interface

— Interface Methods : Standard Addressing, Short Addressing
(A16/D8, A24/D16)
- AM CODE : PAL Programmable
- BE Base Address : Al5, .., A8, 256 {tZdeg HA 7bF
(BASE AD+0h)
- Power : VME BUS “Z}dl4] 5V A&
DC-DC Converter : AD-6-1515-5
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7-3-4. Analog Output Board®] E&t}oloj1y

PL VME 8UYS INTERFACE

170 VHE 8US
IRTERFACE

oc-oC
COMVERTER

L

osa
CONVERTER

P2 TERMINATION B,D INTERFACE
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7-3-5. Analog Output Board®] VME Interface W3
. AO borad®] VME interface ¥'3#-2& AI(Analog Input) boards} F<Y3ict.
7-3-6. D/A H3R

D/A converter2 AF&3F L AD72472A4 19 Heol At &Y< 224
D/A 97t WSl Tk 129E Wiz QEsjelasn WAL
A e e A 2024 T g A Age) 299 o A9
D/A WB71E oheish ol JPL, JP2 JP3, JP4, JPS, JP6, JP7, JPeS T4
S Ao med, 244 e 29 A9 Es 7Ha & g

q = AT &9 Ad A® A 29 AY ¥©A
o | e | 3308 [
mowe | o | I | 0
mow | o | D38 | 6
momi | o | IO |
mows | o | T30 | 0
moms | o | T30 |
o | on | 80 | 6
mom | o | I | 0
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7-4. Digital Input Board(DI)

7-4-1. DI Board®] Yyl A}oF

— Photo Coupler : PC 817
. Forword Current 10mA TO 30mA
. Collector Current 5SmA TO 15mA
. Response Time 18is
- Input Range : DC12~24V DC 100~110V
- Input Channel : 32CH
- Vme Interface
. Interface Methods : Standard Addressing(A24/D16)
. AM CODE : PAL Programming
. Board Base Address : A15-A87+A 4% 7Hs(DIP S/W)
. BE ID Vector Read 715 : BASE AD+0h
(Vector Value® PALZ 43 7}5)
- Power
. . VME BUS%}lA 5V Power3t 35
.5V AL BES I2E FHE A9z A
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7-4-9. DI Board®] E&t}o]o]13l

PL VME 3US INTERFACE

270 vME SusS

INTERFACT

zs?:Q

|
»

.
I

SICNAL. PROTECTOR
PHOTO COUPLER
PART

|

P2 TERMINATICN B/D INTERFACE
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7-4-3. DI Board®] 715 4%

- VME Interface 33

o] == BME BUSIA slaveZ F&gth 8 T 16HE W2 F
A5ty o=@ A 99 16 MEGA BYTEE A3t dtack timed
PALS ©]-§3l49 16 MEGA CLOCKS] 9% 4¥W9] delay2X TR
o} oF 60 U= 2 HEY dtack timed FEE F Yot

~ oj=g & W (Address MAP)

VMEA oA HXZ9] base address® AHsts #H-2 DIP S/W= AS,
vy AlGE AR BEdA AMgSle 992 Al .., A322A A4,
wy ATE PALE "2 ZAE 4 3tk & BASE ADDRESSY] o
3 e xAo 2 ERM}E address MAPO]th

ADDRESS |3

W 4

BASE + 0Ch
BASE + 0Zh
BASE + 04h
BASE + OEH

o

R
R
W

BOARD ID VECTOR

D/I CH 1,2 SELECT(BYTE, WORD 4¥ 7}5)
D/1 CH 3 SELECT

D/O CH 1 SELECT

- Zt A £E(REGISTER)S] W&

B = ID VECTOR REG.(BASE + OOh)
ID REGE °] =7} DIO BEEde FEE JEli 4H]ES] dolgt

HE7} Q.

1 0 0 1

BIT7 BIT6

BITS BIT4 BIT3 BIT2 BIT1 BITO
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/I 1.2 channel select REG.
(BASE + 02h, WORD, BYTE ©+$] ACCESS 7}5)

D5 | Dii4 | bn3 | DIz | DIl | DI0 | DI DI8

D17 DI6 DI5 Di4 DI3 D2 DIl Dio

DI/3 channel select REG.(BASE + 04h)

DI23 | DI22 | DI21 | Di20 | DI9 | DI18 | DI17 | DI16

Z} channel®] #2 93 AL w JuA = addressE A=t o)

B oo, zzte 49 Holge WaE A2F & Utk

7-4-4. DI Borad A%

D/I Y¥E:= jumper 23 protector ¥, photo coupler FEo] ¢,

7t SIEE AVEY,

- #S(JUMPER) §&

CAYE 989 FHE ZAskn, 49 Ak AxE 4AFse 15
Liz=

. OAg 948 A9 1(DIN CH1~Ad 16(DIN CH16) 98 A¢e
DC12~DC24VZ AA =] gt

. DIN CH.17~DIN CH.32t DC24V¢} DCI00Ve s AdEsly AP
g Jem, q=AHEe 1Y AYY 7S Bl €t




. &Y 17CH~32CH JUMPER SETTING

=9 A9 | Jpecid A2 A | 942 99 ade 99

. 12 ~
DIN CH.17 11-?2 51;1(3);1\1; 1ci)~ 121%\\/}
piv crig | %4 SHORT o

5-6 SHORT 12 ~24V
DIN CH.19 e SOPEN 100—.1;§)v
DIN CH.20 77188 sgggl’qr 11(;20 _ 121?—{;

- ~24v
DIN CHZL | g0 ”opmx 00w

- ~24V
DN CHZ | 3 opy | mmov
DN B | 3y open | 10°m0 10w
DN CHZ | (5 opey | 1070 mov
zg A4 JPaC1e] Al® X | A" ¥ Ak A
DIN CH.25 ll—_z 51(;11(3}1;; 11(:,20: flff,
DIN CH.26 33_—i sgggg 3020: ﬁ;
DIN CH.27 55__2 SI;SE; 11020 _ 121%\(;
DIN CH.28 77:88 sggERg 11020 _ 121%\(;
DIN CH.29 %-_11% S§§§§ 11020 - 121%\\77
DIN CH.30 111111122 5131());;‘ 11020 _ 1237,—
o e | 7S 100 T0 110V
DN CEZ | o6 opsn | 100 110y




- PROTECTOR #¥&
9jxe ZRFE AKY AY) 9L DIO BE=o 24 &4& I

F#71 Atk o1& WAy 9% FH2oz, §F Hol2=(DIODE)E A
48kl

- PHOTO COUPLER #-&

A2 sty VME rlEE S &30 7t AL WAL =R

groundE 25}7] $18 EZHOo= photo couplers A3} photo
coupler?] 948 AFS 10mA FEZ 133}7] S84, photo couplery

9] 98 AL Bujsl= AL photo couplerd] kgl E9kth
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7-5. Digital Output Board(DO)
7-5-1. DO Board®] Yt A}
- Photo Coupler : PC 715
. Forword Current 10mA~30mA

. Collector Current SmA~15mA
. Response Time 18us

7-5-2. VME Interface
DI Board¢} 5¢

7-5-3. BE tolojad

PL vng BUS INTEAFRCE

X/0 vneE BUS

INTERFACE

Z___ %
e )
| b

d
1 ~

SICNAL PROTECTOR
PHOTO GOUPLER
PART

P2 TERRMINATION 8/D0 INTERFACS
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7-5-4. DIGITAL %9

YR DO BEd 2ag ol AEd FPEYP L AT o F
A& NC(Normally Close), NO(Normally Open)E 7}A3 o, &Fo]
U o] ze 3 HFPoz ASE 4 Uk NCe NOo 49-&
jumperg °l-&std 2FE F rth

=3 output data®]l MSBel 02 #FEe 24 LEDE F8A12 F Utk 4
7ol tislAE LED AR AAE 5= o] Ut

7-5-5. Power
DO board9] AYL 5V ©d A4

tlo

AHga.
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7-6. Resolver Converter Board(RDU)
7-6-1. kA Aok

- Resolver Converter : 2582
. Resolution 10, 12, 14, OR 16BIT
. Operating Frequency Range 50 TO 20,000 HZ
. Referance Input
Frequence 50~20,000 HZ
l-—- Voltage Level 2 RMS~11V RMS
. Power 5V, £12V

- Precision Wave Form Generator : ICL 8036
. Power : £5V ~ *15V
. Power Dissipation : 750 mW
. Output Sink Current : 25mA

- VME Interface : Standard Addressing(A24/D16)
. AM CODE : PAL Programming
. Board Base Address : Al5 ~ A8 71A 473 7}&(DIP S/W)
. 2= ID VECTOR READ 71% : (BASE AD+0h)
(Vector Value® PAL 2 4A73371%)
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7-6-2. E5T}olo] 17

AL VNE BUS INTERFaCT

| |

]
i
H
/0 vng BUs i oc-oc
INTECFACE ] CONVERTIR
H
H
'
I i
| i
i R’D : i i SINE navE
oot —
g SONVERFER . I sE~veastoa
! I
—_——

- ~
T

P2 TERMINQTION 8/0 INTERFRCE

7-6-3. VME Bus Interface
AI BORAD ¢ ¢

7-6-4. 715 A

Feeder pullydl <“7Z=o] ¢l sensorollAe] sine, cosine waveE RD
converterdllA] datag2 H3ste &£xo 3 BEE VME mother boardE

53] CPU boardell g%
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7-7. Digital Output Connection Board

7-7-1. YukALS
. TR : 25C379
. Collector Current : 2A
. Output Channel : 12CH

7-7-2. B8r}olojad

+24v

K?
——O—‘__
&
DO QUT SIGKAL l |/
| [N
~
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A 8% azegol 43




8. 2 EJgo] Ad

8-1. RATE 43

SPEED(%) * WEIGTH(%)
1000( % )

RATE =

Speed’} 93 v} weightd] W50l Wl coal flow Z7F stAY A4 drt

& Eo] speed’t 50%°]1 weight 100% 2 coal flows=

50%(SPEED) * 100%(WEIGTH)
1000%

500% * 1000%
1000%

= 500%

50002t gko) 4k% "t} I3W coal flowe 50%°]th
a8y} weight7} MEQ] o]-gAjd] 28t weight’} 120%2 A5 e
3

50%(SPEED) * 120%(WEIGTH)
100026

RATE =

500% * 1200%
1000%

= 600%

600°)EH= kol 4k& A a2W coal flows 60%°]t}.

_72_




8-2. Speed AA

1000% * DEMAND

WEIGHT%
Demand’} 973 & motor speed £ weighte] ¥Fol o& 571 AU &
& 3}

MOTOR SPEED =

|2 E9] demand”’} 50%°]2 weight 100%8}+H

1000% * S50%(DEMAND)
100%(WEIGHT)

MOTOR SPEED =

1000% * 500%
100026

= 500%

500¢]8t= ko] 4% "t} 228%™ motor speedE 50%E A 3l Q=
olt}.

Iz} weight’t WES] o]gAdl 93ty weight7t 120%2 A% S 7
o

o)

1000% * 50%(DEMAND)
120%(WEIGHT)

MOTOR SPEED =

1000% * 500%
1200%

= 416.67

416.67°18+= grel A2 "t 28 motoe speede 41.7%E 3 A L U=
Aojt}.
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A
RESET () ;
W 27]3)

>
L g

) 4

EMERGENCY_STOP KEY {17}

SPEED_PICKUP () ;
RESOLVER SPEED REDA

SOLV_SPEED_RATE( ;
PID Ao

MANUAL KEYQ17}
CALIBRATION KEY <17}

SPEED_PICKUP () ;
RESOLVER SPEED REDA
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B/D¥ CHANNEL CHECK
B/D¥ el CHECK

\J

SPEED_PICKUP() ;
RESOLVER SPEED READ

RESOLVER 4¥] CHECK

Y

SOLY_WEIGHT () ;
WEIGHT A=} CHECK

A

SPEED_PICKUP () ;
RESOLVER SPEED READ

h 4

D’'1 B/D A€ CHECK
Ho] DIZES A%

\ 4

SPEED_PICKUP () ;
RESOLVER SPEED READ

»

A

>
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RESET

Y

RTC_INIT

Y

B/D &% E A

A 4

D' I B/D CHANNEL
READ

A 4

CAL B/D DATA READ

END
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SPEED_PICKUP
R'D B/D o]A /% CHECK

D’0 B/D ERROR ALARM

RESOLVER 18] 3tgl=rF

NO_,| RESOLVER DATE BUFFER %%

A

RESOLVER COUNT

RESOLVER 134 skEr}

NO

> RESOLVER DATE BUFFER =%

RESOLVER COUNT
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SOLY_SPEED RATE

RD B/D o] % CHECK

N0 | MOTOR STOP
YES COAL FLOW = 0

COALE w27l &7 SAETt

NO

YES

Y

TOTAL WEIGHT COUNT &7}

A

RESOLAVER SPEED CHECK

|

WEIGHT > 0
0
YES

3

DEMAND ¢S R o] A%

A

RDO SPEED #k=} RD1 SPEED Zt-Z 7FA]3. MOTOR SPEED 7+ A%

O
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CALTBLRATION XEYZ} €13 =H4ler}t

YES

MOTOR SPEED 100%

NO

MANUAL KEYZ7} 19 = %+7}

YES

NO DEMAND = 0;

WEIGHT , DEMAND A <17}

DEMANDE ®i ol A3

MOTOR <} DEMAND CHECK B4 17}

DEMANDE ®Hgrofl A7

DEMANDBAK Xt} DEMAND &¥rt} 27}

DEMAND Zh-& Wl 3¢
A0 B/D 29

DEMANDBAK Kt} DEMAND 2¥rt} Zer

DEMAND ZF& ®H=of] A%
NO A0 B/D 29
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DEMAND 7} COAL FLOW Bt} IA 227}

A’0 B/DO] S &9

DEMAND 7} COAL FLOW Rt} A 227t

| A0 B/DY) #HE &9

DEMAND 7} COAL FLOW Rt} A} 7227}

YES ! w0 B/Do) 2h2 29

Y

NO
Y

COAL FOLW gk
A’0 B/D CNFFUR

-

HIGH RATE ALARM

COAL FOLW 20% 2h-&7}

YES

NO > LOW RATE ALARM

ALARM OFF
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SOLYV_WEIGHT

A

Y

WEIGHT Z+#)

NO

A 4

|

YES

LOW WEIGHT A& A xc} WEIGHTZ} 27}

WEIGHT = 0;

WEIGHT 9%3.t} k31 STARVATION ON <17}

Y

D’0 B/D ALARM ON

D'0 B/D ALARM OFF
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SOLY_DEMAND

EMERGERCY STOP KEY/} 91¥] HU&r

DEMANDBACK = 0;

MANUAL KEYZ} 91¥ sol=7t

YES

DEMAND = 0;

NO
CALIBRATION KEYZ} 1¥] =ol=7}
YES

DEMAND = 0;

YES

STANDAR_SPEED_OUT-& ®igof %

DEMANDZF-S Wgeofl A%

'
MOTOR DEMANDZ} DEMANDRE.T} 27}
. NO

YES ) DEnANDZRE 4o A

Y

END
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INIT_IO_ROCK

A

z} B/D ¥4 %73

7} B/D %7]3}

Z} B/D e} CHECK

|
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Al 9 4 SEQUENCE A%




9. SEQUENCE 44

9-1. Sequence AA} FAAx

MAIN MAIN MARSHALL
PANEL & PANEL
LOCAL
RELAY PANEL B C D E F
u AII
l l d ! y !
FEEDER "A” B C D E F

* 'Craigk @A AXEe EAFY.
9-2. Main Control Panel 74
Main control panel-& BE unit®} power supply unit® 7= gt
9~2~1. Board Unit 743
CPU, D/I, D/O, CAL, A/I, A/O, RDO, RDIT22 4= glen,
MAIN PANEL7}A] 8t % 671¢] UNITe2 FA4=H4 gtk DC 5V, +

12V, 24ve] H4E Bazsty, /Ezes 2H=E AAAH 3
o
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9-2-2. Power Supply Unit®l 74
- 5V=2EA, 12V=2EA, 24V=1EA
Power Unit 94 6EA Board Unitel Agzez AAD 2z unite]
ARAEe FAG 9A Moz FFED
AYBFE local relay panel $lo} AAFe] = 48V/120V L5KV TR
23}91-& E3 local relay panel AT 1883 198E& F3 main
marshal panel TB-ISO1, TB-ISO2, TB-ISO3 indicator FMX, FMX],
FSX, RS, PANEL A9 lamp 2 power supplys] Ag=o A4E TF
s, '

®

2 3o ww

\

\

W 24V NOISE  SWITCHING
FILTER  DIODE

(5]

-3
W
-
—
™

-

<Power Supply Unit>
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9-2-3. Power Supply 24 =

RC_x12 VOLY

D¢ ~312 _YOLT

DC =5 oL T,

N
Vi

SHICHING DICOE 30A

DC 24V FOWER FOR DC RELAY




9-3. Main Control Panel Uj& T4

= : NO DESCRIPTION
T\ . L B . Q 1 cpy
/ AN L f2 15 lklsllolelon |2 |3 3k '

. 2 or

AAAAANANEAANAANAN
< ) M LARA R AR AL RN LY 3 oo
. 4 cAL
D C s ar

LR I3 pskirpeplt 2 13 skl

3 Ao

SAOLLAL A AN AN

* LR RAR R TR B RRRARY
7 RDO
8 RO

S, LR B OPEEREPIE 2 5 BPBERPTERR F E 9 SPARE

\\ '7/ " aaas by b o SPARE
T ~, T . X ) vl . (i

'/, 7 11 oe sVL
. .
- beP- A . I;] 1 12 ypcsyz !
: ra 117" 12} aslialis . i
L] . . N
/ { 13 oc¢2ev, | !
- : !
oers o /] [;) 14 oc 12v1
1] 12} 13prelis .
-/ 7 15 oc 12v2
oer~ ¢ lm s 16 oxonE
¢ . o 1] 12] 13l1alts " .
R
peP- D ,
1] 12 w3fsafis
e
AvAv f
oer- €
11] 12] 13fiafis
0CP= F H (1 12 {3 taft Q +




9-4. Main Marshal Panel +4

. DC Motor Driver Unit

. Digital Out Board Unit

. SCAI (Signal Conditionning Board)

. Isolator

. TB-MM (Terminal Block of Main Marshal)
. TB-BC (Terminal Block of Board Signal )

9-4-1. DC Motor Driver Unit

- A4
Local Relay Panel A%-o] 4A15o] gl 480V/240V 3KV TR 27
Zg B39 FAWT-M 156, 15998 AHA man marshal
panel(TB-MM 35, 36)¢l @25 e] DC motor driver L1, L2¢] A
FFdrh
=3 220V AY2 dA FM, FS7F 53382 3l& 9 K1 RELAYS
AR FFH Jr}. (SHEET 1, 2%&=)

- 71%F
A 271 oA TR
. AUTO &4A] 7]5xd

E BAE F Ao

. Auto SAZAL marshal paneld] U= FS-X HAH FM-X1
B43, 283 A/O BOARD 1 ch2 ALHE AIE °]&39
TB-ISO2 (ISOLATOR 0-5V=0-10V) 28-& o} 7]&3ith
(F5:x4 3, 43=x)
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- @7 manual +3
Main marshal panel AH$E Auto/Man S/W=Z, DI board® 41
3E A4 DO 28 D2E T3St (R3 RELAY &34l FM
RELAYE AAZ} ol FXE AdHE A4 1L9¢ FM BEFL=
gZAA F2e 2AAFIH, auto Aol HE TB-IS02 YA
FM-X BHd2 2 AA#, ‘
@4 manual BAA] A manual lamp7t ARt
o]n} manual speed ADJ.VR (10K 1W)E @F o)A speedE ZAHEY
F Atk =3 AFgA HAYHOZ armature + DHATE,
AD]J.VR¥} 3¢l motorst A ge}.
9 gxdEs TB-MM 31, 32, 33, 3409, ¥x=2] speed check TP
7} TB-BS 49, 502 Zg&gu gk
MT board7} DC motor driver 3% #AF=o] glem, o] board9]
71%5-¢ A motor 71EFolt BAH e AZHAL AT
o] A% HAL MT, MTX relay2 A2 o] vjA% alarm™ main
marshal panel A% lampd] 715ZAL H o358, motore] FHE-5}
AZHAL AFHT Yot (5 motor drive AHEA FE)
HN-800 board’} DC motor driver Aol HEEHS on o]
board®] 71%& motors] A FH F 715EAE g=Ee FFE A
23t} o] A% HAHL MT, MTX relay2 Agxo] vlAsk alarm
3} main marshal panel A3 lampd] 71FZ2AL ¥4 motore

s A% FAE AT YUtk (motor drive AHEA F5 FE)
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9-4-1-2. Moroe Driver F4 %=

TB-M
TO-HM & TERNINER BLOCK FOR MAIN MASHAL RANCK

SPEED CHECK TP

SEE SHEET 3

[N Lo sl e

S - HN-8e@
FUSEZ

M
9 Li.1 ?
Ou
R

)
D3 ]
R 82
y G A
R

FIELD -
hFFJJ’E —":': be I B 1 l
T3 = JLL..r«_.!:__V»—_J B0 ¥ | ) - O 1000 1 | R TR E 141020 v A D)
e e R A LR L
2 } . I 4 z- 2 3POULCOH S2UL.
H

guomme § & Jerersrens — . . — ~-| SEREE | |.yR=X
i ; ‘ I
[ _; ; I FH=X}

L E Il < RIRTTATETE)

F SEE SICET S ! i sEC_sheel 3

f i | |y

-y A U Tl ]

vRzl [T [
e B2 J:
—-—-—-——SB_J-J“ e

10K W
HANUAL SPEED NADJ. VR
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1

V"
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)
]
4.

9-4-1-2. AHle] AAE

ON ' SCHEDULE.’

[ e

5

. s}
i . s TS T@l
R e R A
s S A =
= o “ﬁnu.; AP R 2
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5 LT HNS1000 - e onme B
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1] 3744 Ao YX5=S PSL1% PSL2E A,

2] 238 BYE AHE5t9 AANFIELD) A9 e o7 A g2
TEEY Ade Al AAd wjAd=o ' J2(LLD) 3LE AA
st LLYN @At g3 dgrle] &9 A¢ge 53¢k

[ AZHFELD)AS AC ASHLLIAN) = EEAR DC FABHI+/K)09X([V] |

[53] DC 2H 4] £= EAJNTG7}F A& A= 349 (TB2)9] ZAdskx
1/29(TB2)& ZA5HA e

[54] DC 284 £E FA/NTE7 9 AE JA7A 29 A+E DT
B2)el dZsn &9 B-T 28(TB2)d |2 349(TB2)S 2
AstA deth

9-4-2. Digital Output Board

#A board unitel UE D/O board= 32 chz2 FAHS 2o, digital
output boarde 10 ch& TFA=e] ¢itt. 28], total weights: BF s
CR, relay(l ch), FM relay®} panel @39l 9= manual S/WE 53] +F
3= D2, 28X, high alarm, low alarm$ FE5tH wlA¥eZ Jocal
panel FA relayZ %3] alarm AEE AEs= D3, D4, panel AHd =
emergency S/WE %3] motro9] olnlfo] AR-E& A5 motor 7HeS
BAANIE D52 FA4H Stk

o] & AZE D/ boarde]l YY=HS D/O boardE T3 24V relay(CR,
D2, D3, D4, D5)& T&3tct.

9-4-3. Analog Input Signal Conditioning Board

Load cell A1&¢} resolver 4159 YH-Z A/l boardZ2 Hule gL 3t
o} Hxe 110V A9 AL, 6712 FAHY gt aeEa, e

feeder® ®IFsla QUth
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9-4~-4. Isolator Converter
@) main marshal paneldll 371, local panelel 17§17} ¥3=Eo] Qi)
Main marshal panelel 1= TB-ISO1-2 ujAutellA AgH 4-20mA9] 4l
35Z local panel® AA 0-5VE2 HIAEHo] A/l 1 ch2 IAZE F U=ES
# &t TB-ISO2& A/O board 1 ch2Z HEEHE 0-5VE 0-10VE H#3s}
o feeder auto 7184 FM BEAL 53l motor 7I152AE F4E $
AES sErt.
TB-IS03% A/O board 3CUZ 53 A2HE 0-5VE 4-20mA= ¥R}
o] ABCZ coal flow d&3ic}
Local relay paneld] dzjx¢] 1= AL load cell 415F SCAI boardE
8 4YHE coald] FAE AL board2 AEsle 9EL Pt
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Sty Ay

9-4-5, Marshal Panel 9|3 x=

AC.R RC.R AC,R uy P 150 150 150 DEC.R DC.R DCWR
f ] < A.B.C o] A (1] <
n -] <
AC.R nC.R AC.R ME P Iso 150 150 DC.R nc.r pCc.i
o E F O.E.F F n F
— o 4 F
10-H4 A T8-HH O To-08 A 18-05 B
or-n on-n VI =00
s5Cnl
A 2]
HKyi-0Do
SCAX
[1] B
—J L—J .
TO-HH € T0~HH D T0-08 ¢ 10~ ©
—— sear i1 -00 —
] e . ]
o)t=-¢ oH-~0
{YT-00
scnx
[+4 o
Yo-Hd E 10-hit  F (YT =00 180-05 € 10-05
seat -
T T X y i
< 1=-00
sent DH-g OH-F
F T

[IXHBOL NESCRIPIION

AC.R DC_MOTQR DRIVE _CONIACL

N FECOER HANUAL, RELAY

x.).4 LEECDER _HANUAL. _AUX RELAY.

ES FEEOER AULO RELAY

i{:] STARYALXQH _CONTACY RELAY

DC.RB SUPERYISOR_RALAY

CR. CONUNTFR_RELAY.

002 EEEQER HANUAL _RELAY.

QO3 HISH ALORH_BRLAY.

0o4 LOH_ALOBH. BCLAY.

L SYSLEM_PONER

k §:1:] I1S0LAINIOR

1 IN=4=20m_ QUL _0-20V

2 IN_0=5Y_QUY _0=10%

3. IN_O=10 OUY 4=20m

[+].] RC_HNOYOR DRIVE
(D=t} _JERMINER DLQCK_OF HAYH MARSIBYL. |
B-0S_{ YCBHINER.DLOCK OF NOARR.SIGHAL
scar | A1 _DOARD OF SIGANL CONRIIIONING. |
$Y1=00! KEYIN DICIIAL _QUT._QOARD.




COAL FEEDER
PN N I PR §

OHEARomm®@

COAL. FEEDER
P e s | |
BHARomom @

COAl. FEEDER
) T )

O EL e omwem @

COAL FEEDER
COCCIL 0]

AR mm@

COAL FEEDER
a1

OHEAH® mm®@

14

COAL. FEEDER
PO § NP B

A omm@

14

MARSHALL PANEL FRONT

13

DESCRIPTION

TOTAL REICIHT COUNTER INDICATOR

RAET INDICATIOR

HEIGHT INOICATOR

SPEED YHO1CATOR

SYSTEM HANUAL LAPHCRED)

SYSTEM AUTO LAMP(GREENY

)
DC HOYOR ORIVE TURNCCREEND

DC HOTOR DRIVE OVER LOADCRED)

Ve i~N[Olu DN

SPEED CALIODRATION SuU-i

15

LOCAL “HARUAL SH=2

EMERGENCY STOP SH~3

HARUAL VR

(Y]

HHARSHALL JUNCTION PANEL

14

HARSHALL PANEL

19

MARSHALL PANEL

1§




9-5. AH& A
A AU (system power)& AC 480Ve}l service g AC 220VE2 FA4FH
des 480V HAYL 3KVA down transformerE AH&-3te] A4& 115V
240VE T2t AME-Er

© 3KVA Down Transformer
AC 480V TO AC 240V ¥i3+3le] AC240V relay®} DC motor driverel] &
AFTFELE AlEET

- 480V 4¥aAR TM-1, 2, 35 33 CIRCUIT BREAKER(480V -
3PHASE - 15A - 60Hz) 242 ¢} @xid] TM-12, 1396 Zd =<
At
At TM-12, 13914 3KVA, down transformer2 338 AC 430V
AQ-e g TM-16, 178 53 AC 240V LINEd TFHEE 74
5ol .

- AC 115V LINE2 2xt TM-10, 119 AC4IVE FTFEotA 1%

KVA, down transformer® AX @At} TM-14, 158 &3l 115V LINE
o FFHEE FAH Qrh
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9-6. 115V AZAA} A}

9-6-1. 15A Fuse(ZB A<t 600V)
115Ve] AFE-E fuses QR oA £¢ko

o]

‘.q‘

o2 AT £ JEe EEY fused]m
2 AFA7) fuse BHARTFE Sgo= HAT

At

i

4

15A 600V j

FUSE 2]t

15A 800V | | @

FUSE HOUSING 2]z}

9-6-2. Relay(115V 10A)
AHE relay9] coil AL 115vein] FAAHLFL 10AZ Ho Utk 283,
B3 4C, 2C FZFFY relay2 FAHS vk =3 AA led?}t F-2H
o] BFARE AT + Yot

9-6-3 Wire 41

A3 wires HZE dHdoz TLXNE(B00 °C) E3HA 3 AMET
% 9th.(1.25SWE 1P)
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9-6-4. Timer
AbEAde 115V/250V A-&(50-60Hz)°lx, A, B HAPE BF AT &
glen timeAle] 7t4L 108 4= =Hof gl

9-6-5. AR Relay
#7154 AY FFo] 92 79 FA(Feeder Alarm Relay)= 533
A Z5A Hol wjAygtel alarmE A gE AL WASI] A AR BH
ol FAJ ¥HE2 dZA=H g, A4 FFol TEHT AFFE o)
Ayte] AG3ot.

9-6-6. FM(Feeder Manual Relay)
Main marshal panel A3} Q& manual S/W¢ HZA =} R3(relay) &zi0]
=3 o FMo] 7153t} R3 relayt coal gated] 7N¥ 75 &5t
A"t =3, main marshal paneld]l BZ relayZ7} 35 o] gle], &

23] manual 715X 25 53 @RF0AMY 5 FHo] 758t

9-6-7. FS(Feeder Start Relay)
Start in FHZAo] Ay HAGEH @A 30, 31 F3tH FS 715x
AL 43 83, FA £F5 &34 FSE JIvE + =g 4
A= 9lem, R7 relay(coal cleaner) ZAX Al T3}, =3k main
marshal panels) A HEe BZ relays 7FX3Z gt} o] Aol F=d

u, auto &9 L IR}

9-6-8. R2, R3(Coal Gate)
Feeder belt 912 W2+ coal®) door’} onFEIQA, o}UH off e
2 FASE relayel™, on Hol AA B39 R3 relay’lt B3skA] E3k=
2 FM(manual 715E7h 71% 23& F43h
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9-6-9. FR(Fecder Run Relay)
Feeder AL EHE sty iAoz AGgot.

9-6-10. R4, R5, R6(Belt Tracking)
Feeder &3 belt/} 92 X9A belt AL A relay

9-6-11. R8(Starvation Switch)
Feeder &A% belt Yol coale]l YA FEAS AAste 535, R89)

=28 AL feeder +1-& A3}

9-6-12. FC2(Feeder Alarm)
B A LAl ERZAL wjdvtez AG3t
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10-1. 1= AAF 44X 2 A+A

‘94, 9. 15 12} A A Fo] 4P X 3}¥EY COAL FEEDER #1-Eol FE=HRA
th 4x8 AASL 2gos Apdd Au=H 99 309 4A7}F gEH A
240 Sojzkth
12} AAE AAA] LAPI A 2AHR] g2 oz AR HAHAL Y 4XF
Bge sk
83 o] S B4 WX B dAME FAE 247 nges
SAE A BAL ASY

10-1-1. 13+ A|AF XA 288 243

1) WEIGHT
. WEIGHT 98 Az £A3
WEIGHT®] <gdsst $4E Addd O0mV7h =Hejok skl
707mV7E 235l 100%dd el EH kel 1052mV7E ot
o]2 <5ty LOAD CELL CONVERTER®] $1¥ RANGE(0~10mV)E
Hol £l ogA HA

2R 2
CONVERTER®] 13 RANGEE 0~20mVE ##Fslges S/W Ao
2 707mve ZEHE 0% ¢1== PROGRAMSIF T
23 AAF AFA /WE F715te BagH)
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23t AAF AAE ‘5. 4. 13~'95. 5. 3 71A olFejFLH 1 AAF 4R
Al SR7IEIE BAEE BRF RIS =3 H/WE HA3siden s/We o
506 27 AdE A

71% A9 Hd 33U AFH Agd 44 B f2Yez 7|E 4l
Mde 2yt Haulty] de 2ol A=) A 601 MAIN CONTROL
PARTE W77t A= e A" 379 sivke] CABINETE A3}
G4 AAF FEE FASEESE A=A P #EL JI5Aes LOCAL
A= FRGA 6] &4 FHE H4E F JA=ES U
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FEEDER FEEDER FEEDER FEEDER FEEDER FEEDER
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10-3-1. WEIGHTSIY Az oA 24F A3

71& MduldA AMHEE3 9= LOAD CELLY 23 43E
MANUALA] 71259¢] & 3 0%9w OmV ,100%¥w 3.45mV7H
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3.45 g 10.52 4
3.45
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10-3-2. WEIGHT &l s H/WH =3
NAZANME 0%4d 2=+ gl BIASE S/W= A5t
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AZE d & FAFANME JRAA VRE AHE-3ld BIASHYS 7HE+
A=E 53 stxrh
(V) (v
10. 52 "~ 3.45
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7129 Aulge g3 Ad4dbldAs dE mPA] ZE U&E
(SPEED,WEIGHIT) S/W Ho= 4 ok &l7] f&o] Hgo] A%
o)A dulg B} o3 A2 AFHAT
AAE ol B¢ 3 HL SAFoAE &A% Eeste PANEL ¥
Hell 3¢ INDICATERS AAgE FA5H DIGITAL SWITCHE =
zZsle 474 2L F J=EE s

= dulwBAl 22 dof A wHE AASWITCHE F3H3d
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o ALEAE AulE &9 2 BFsied 9= E st

Ag3E Adule AR A} Az 5/W g

71&2l Avujste 28 MICRO-PROCESSE AM&-3t=224, 4ul9] 715 74
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