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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 burner 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, shortage 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 technowlcdges 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 sensing research

- analysis of present sensing system problems

- sensing scheme research

i) rotary encoder method

ii) speed resolver method

iii) 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 separation

- input/output card separation

- speed pickup change: resolver adaption

- increase of spare I/O channels

- operation monitoring through CPU communication port



- aparting main panel 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 observed 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 modem 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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- 44# t $1# analog 4 digital 4#4 ### 4# channels.# 

44## 4 44#2s.4 4# 4# 2#4 4# 44 #4

- CPU board0]] RS 232C port# ## #444 monitoring 7]#

#7>

- Main panel# local panel# #4 #25.4 #444 ##44 64 

#44 ## 44# 4-4-# 9 $14.

444 4## #7f ^ 7]]##224 4# 4444 7]# 24 4 7H4 

424 Lfl# s/W #4 4 4# Wiring4 #44 7>#§>2# 44#4-.
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3-3. KECC ^

7fl>5d coal feeder system# CPUS)- z)-# I/O 

board# 5## main control parts)- %)-# DC power supply

unit, motor# t1#*]?!# motor driver unit, sequence parts. Cp-pO^t)-.

3-3-1. Main control part
Main control parts) CPU boards)- weight, boiler demands)

-& Analog Input board(AI), motor control coal flow#

#^u)~ Analog Output board(AO), 4 digital point(44) "94# 

Digital Input board(DI), relay ## Digital Output

board(DO), resolvers) 4)#<%M# ## resolver to digital board(RD), A 

points) analog^-ir displays)-# indicator parts

VME BUS

SPEED, WEIGHT, RATE * DIP SWS. 
SETTING -8H CALIBRATION #

<Main control part>
Hl#44, SPEED CARIBRATION, AUTO/MAN 
SWITCH.

SW
INPUT

DIP SW 
SETTING

DC RELAY

RATE, SPEED 
WEIGHT DISPLAY

CONTROL

RESOLVER 2BOILER
DEMANDMO

WEIGHT RESOLVER 1
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3-3-2. DC
DC 37}*] DC #^#4.

• DC 5V : Main control parts] card0]] i^rg-s]^ 4#

. DC ±12V : Main control parts] card0]] 31-S

• DC 24V : Digital output board0]]*] THi?^0} 24V

relay -p4g-°l] T-f-g-s]^

^ 4&4 #4.

5V GND +12V -12V 24V G
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3-3-3. Motor driver

Motor driver unit# AO boards #4 2# 4—F-li 4# VRS] ^ ^ 

#2.# 44 motor speed# 4 4 44.

• 4°144 : DC 0-10V

• ^444 : AC 240V

• FIELD 44 : DC 220V

• 44#d1 44 : DC 0—180V

• Motor driver units]

REFERANCE

MOTOR

DRIVE

MANUAL

ADJ.

POSER RESET OVER LOAD

,AC240V

FM : FEEDER MANUAL RELAY

AO B'D : ANALOG OUTPUT B'D MANUAL

4) Sequence part

Sequence part# feeders] 4 limit switch 4 ABCS] ^4 # 44 relay 

44 s] afis 444 44 *11# 4 444^4 44& ##44.
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3-4. KECC ^4 BLOCK DIAGRAM

£P=E_
lit

c=3

4-20mA i

f HI

fm relay

8=

I

0EC0R0XN6

LOCZC

□

2 4.

H

v v'

DUFFER

CT

DUFFER
j "■ CONVERTER

ANALOG
RATE
OUTPUT

mc!«h!“0
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4-2. #^4

• COAL FEDER 'A'
EEEBIBBBBIbbbhibbbh

_ »OTca ovawo km ni« load sms auto/ bbgsct v-L*□ □□□ fiafl #
• COAL FEDER 'C'

BBBBlBBBBIBHBHllBBBH
WA N07M 0V3H

wo HIV tub, tow sms Avro/ bbcsjct U<□ □□□ ana #

• COAL FEDER "E'
BssBlBmUrnmimm

_ urn otex
WO KM tub, las sms avto/ scxscr ,□ □□□ DDfi iB

1 COAL FEDER 'B'
BBBBlBSBBllBHBHinHHH

___  WT02 CVS
WO KIN tub, LCA9 SPOS AVTO/ DGCSCT V-L/□ □□□ □□□ #

COAL FEDER 'D'
bhbhhhbHhHhbhh||ihbhri

__ Kcca orawo kan nsN icto sms auto/ bgscsct vj-v□□□□ □□□ #

• COAL FEDER 'F'

__ WTC3 OVK
WO KAN TUB/ ICAO SPSS AVTO/ BGBSCT□□□□ □□□ #

MAIN CONTROL PANEL
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4-3. Main Control Rack
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4-4. Power Supply

© ©

X
D

©____ ©

x I e I

8

5V

8 ©
- I

D
©©

8
« I e I

© ©
n I e |

© 8
K I 6-1

8 ©
II I s I

© 8

5V

I 
I

12v I 12V 24V NOISE SWITCHING
I FILTER DIODE

X
2
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4-5. Main Marshal Rack T4l4rf &

B

4 S 6

D

4 5 5

4 S 5

OCP- A

OCP- 0*

OCP- C

OCP- 0

OCP- E

OCP- F

B .
\v \ xww

A
\\\ww\volMY: xvmxp

■D '

\\\\\\\\
C

F E
\\VV\VV\—VWWVV'

y
11

y
* 12

/
13 14

/
15 0

• i
y
It

!
12

•y
13

/
14

/
IS g

1
' :

y
it

y
12

y
13

/
14

/
IS g -

y
11

y
12

y
13

/
14

/
15 g

/
11

y
12

y
13

/
14

/
IS g

6 £ 0

HO DESCRIPTION

1 CPU

2 DI

3 DO

4 CAL

5 AI

6 AO

7 R00

e ROl

9 SPARE

0 SPARE

li DC SV1

12 • DC SV2 *

13 ‘ od ti-iv. ( /

14 DC 12V1 •

IS DC 12V2

1C DIODE

•

30
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5. KECC A PART 7l)_8_

5-1. Main Control Part f ^

- Subrack : 19" 6U(483mm x 262.8mm)
- CPU board

- AKAnalog Input Board)

- AOCAnalog Output Board)

- RD (Resolver to Digital Board)

- CAL(Calibration Board)

- DKDigital Input Board)

- DOCDigital Output Board)

- SCAKAnalog Input Signal Conditioning Board)

- ICYT-DO(Digital Out Termination Board)

5-1-1. CPU Board

16bit MC68302 CPU# I/O board #2]

7]## 4^444.
CPU boards 4^4 #4.

- CPU : MC68302

16.5MHz,16bit 68000,Communication processor,On-chip RAM

- Memory : RAM(Main memory : 1Mbit x 2 = 256 Kbyte)

ROM(EPROM 256K, 512K, 1M, 2M, 4MX2)

- Serial : RS422 - 2Channel(1200Baud-347Kbaud)

RS232 - lChannel(1200Baud-38400baud)

- VME INTERFACE : SLAVE(D16/A24)

5-1-2. Analog Input Board

Feeder 4 points] 2.## #44 4^4 ^4]s]

^^s]4 4 &# 44^2.5. affi o]4#
CPU 4
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5-1-3. Analog Output Board

CPU4M dataS. ^^4)4 analog &# #%4.

5-1-4. Digital Input Board

^4*1 444 JEfe relay 444 <y^ir 444 44# 3fc£S

'SWJL 444- CPU4 4l4#4.

5-1-5. Digital Output Board

CPUS] 44# #4 4 relay# 4#44.

5-2. Power Supply

- Power supply-c- 4 board # DC relay*)) 4## >1 -o-#4.

- DC 5V 150W(Ramuda Power) x 2

- DC 24V 150W(Ramuda Power)

- DC 12V 70W(Ramuda Power) x 2

5-3. Motor Driver

444M 44 #4 motor# motor4 4^# LEDS,

display4-2. main motor 4## 0N/0FF4# ?1## 4]-o"44.

- 444# : AC 240V

- 2HP



5-4. 71^-

5-4-1. 43)1

- 43)1 44(44 : mm)
. 7}S, : 1800 

. 43. : 600 

. #4 : 2000

- 43)14 S.* *** 44 4-AS. *1141
- 4^)1 : 44# 5.4# El 4 4 #3)] JE44.

4311 444 sticker 44 44#4 4 4444 E4 44 144
4 IE# 44 1#

- 43)1 444 card 44* 444 4 1E4 44*4 44* window 
144.

5-4-2. Subrack

- 44 : 19", 6U

- 41 :

. CPU B'D : 4HP

. AI B'D : 4HP

. AO B'D : 4HP

. DI B'D : 4HP

. DO B'D : 4HP

. RD B'D : 4HP

. CAL B'D : 4HP
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6. 9M ^

6-1. ■as-as

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

4—20mA
0-10V

A/D
CONVERTER

VME
MOTHER
B/D

ISOLATION
CONVERTER

4~20mAS y ### master rate input signal-#- isolation converter# 

#-•#-## 0—10V# ### *1 #y-#;i;# analog input board6)]#

A/D converting# 4 VME mother board# #8)] y b) -tl S;6)] rfl# data ^# 

CPU board6)]

6-1-2. Load Cell Signal Input

CONVERTER

AMP UNIT

Load cell6)]# y### t m Volt# ## #5L# convertor# -#-##

4-20mAS ### main mashal panels. #4r#4. °] #3L# main panel6)]# 

filtering## 4# 0-10V #JlS 7|]S## AI boards y###. 

y## # #y-#s# A/D converting## VME mother board# #8fl 

y#4 ## data# CPU board6)] #]###.
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6-1-3. Resolver Input Signal

TERMINATION

Resolver6!] *\ AC 49H1&(27)M phase output)# RD board'll

data ■'ilsS. converting44.

4# datag}# VME mother board# #44 CPU boards. 4]#

44.

6-2. ## &5L

6-2-1. Analog Rate Output

ANALOG RATETERM.

CONVERTER

CPU board6)]4 444 rate^H! 4# data# VME mother board# #Sfl 

analog output board6)] 44 s]1?! D/A convertings}4 0—5V4 44 -tUL# 

#344. 61 f-®)4 444&* 44-§- indicator6)] &4 V/I

converter# #6]] 4-20mA4 4#-tLi#- *9 #4.
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6-2-2. Total Weight Signal

OPO?

TOTALIZED
:CHT SIGNAL

CPU boards*\ totalized weightlt# pulseS. VME mother

board# DO boards. ^#5)^ °1 pulse# isolation#^ relay# 

y]ol 41# counter0!! ^3# 4l#«.

FULSC INPUT

EXT.POWER OR XHT.POWER



6-2-3. DC Motor Control Signal

CPU Board0)!*1 rate6!! 4!# speed *)1°! data AO Board6)!*!

D/A conversion^ analog &(0-10V)& ^^4. °) analog DC

motor drive6)! motors speed*
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7. A BOARD6!] w ^

7-1. CPU Board

7-1-1. 4444

4 3144 4# 4#, 44 ^Jit ##

3]2.5l3.#4 3] #44* 4 AIM #«4 44# #*# 4## W.

CPUIiH# f-^l7lM 4-4 I/O S-E-l-i: 4444 4# I/O
444# #44# 4## W.

- 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) 

ROMCEPROM : 256K, 512K, 1M, 2M, 4M X2)

- SERIAL #4 :

RS422-2 CHANNEL (1200 BAUD - 347K BAUD) 

RS232-1 CHANNEL (1200 BAUD - 38.4K BAUD)

- I/O BUS : h CONNECTOR - 16BIT PARALLEL BUS

- VME INTERFACE : (D16/A24)
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t-3-?- bus

Beset

SCCL <-
SCC2 4
SCC3 f

Dri ve

Serial
Driver

CPU

MC68302

<CPU ## 4o]o>zl^>

<CPU JLE.3 ^-41
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MC66000/1.IC66008 CORE

I.IC5COCO/J.1C6BCS3COI

0/1-CHI? PERIPHERALS BUS

STATE LOGIC :

3 TILERS

SYS JEM 1MTEGRATKMIBLOO: .

PERIPHERAL BUS

COLILIUHICATOIIS PROCESSOR

VO PORTS AMD PW ASSKHMEHTS

CONTROL

SERIAL CHANNELS PHYSICAL INTERFACE

<MC 68302-2] Block Diagram>
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CHIP-Sr 132^ PGA5. <5>5fl ZL^3}. ^r-gr 4^4^

%l*4 4- Zi^4 W.

XKSU/ ISCK I/P

•*. AXOl/UFXO
' T201/UT»-4- 
nCUC!/UClX-<- 

. TCUCI /LlStO/SOSI —4—
• •**•; cot/usn —
_'. cTsi/ucs —

’ jVSIZUFO/CCOO-*-
&=GI-

jVS2/rA3-4-
7XDZ/PA1 —

. .=.CL<2/?A2—<- 
.70X2/FA3-e- 

• C^52/?At—5- 
RJS2/FAS—*- 

C02/PAS-4- 
cRCt/SOS2/PA7—5-

KMSU/SCP/PIO

RX03/PA5-
TX03/FAS-

RCVw/FAtO—*- 

TO.K2/PA1I
C7S3/SPRXO -----
firs3/s?r?o—«- 

C03/SPOX—f- 
.SnCJZPAR—<-

OREO/FA13 
OACX/PAU —«~ 
OOUZ/PMS —S-

I UCX/PEX?

t 'ACtf/PBC-C---------- >-
. 'ACM/PS I-<--------------?-

IAC.XI /P82 -<------   ?~

RUUOUAP

“S----------------- EX7.U.
----------------->- XTAL
-----------------*— 0X0

ACOF.ESS EUS 
C- ) A23-AI

DATA EUS

EUS COKTaOC.

rC> ois-co

• U55/A3 
'IPS/CS
• OIACX
• RUC/CVTI.uc •

ECLR

2US AF.siTnAjC!! 
------------->- Sn

-<------------------- ECACX

STSrEUCC.'.TACU

K------ 5— *0=7<------ ?— wtr
-€---------- >— 5EAA
-*----------------- EUSVZ
-4----------------- OtSCFU

VOEaSUPT COKTSOL
-C----------------  FLO/ROl
-s------------ pu/noi
-<------------------ PU/R07
-«--------- 5— fco
-?------------ )— PCI
■<------------->- PC2

•*-------- >— A%ic/iou?3
CHIP SELECT

=> cs-csl

4 H-e-ra
=0 Gi.U(l3)

4 v00(=)
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CPU^ji- s. PGA

z \
X oP810

Of
Tc-*; -P-

sacx:
oG:«"v oRs £ oCXiAL

O
ICO ST % *S o=0X1

X Q. o o o Q_ Q o o’ O o O o„ o_
CS3 IOJ12 TI!:2 VC0 rACr./ AS G.V3 CLKO =GAC4 fiiSJ

L 0. o o o _o_ o o Q. _o o o o -Q.CS2 riU CW ic-Jii ucr.s LOS XTAL t?lo AYcC UZ\ sew TCl/.l C03
K „o. _a 0 o o a o o .0. o

C£j fitc •AC rs/ WC03 OiACX V03 TX01 nISt susw
J o Q. o o o o o c

fez C51 CtO rsi GrO 1C3 OISCPU
r. o o- o o A AVC0 fCI CO:ic oacx

G o o o 50T70UYlcY» o o. o
■ a! A3 - A2 PA: 2 OREO c:3

o o o o o o
G.N3 Si AS IA03 7uJC3

£ o o o o o O o o
AS SI A3 v00 7X02 C02 SCSI RX93

0 o O' o O o o .CL o o o
Si - c:.*o A12 AIS RZ02 CI5I ;ax2 GKO Voo

c o o o o . o o o •o o o o o -CL
s:q A13 a;; c:a. ; *3 OU Oil Voo 02 01 cot ROX2 SIS2

8 o o o • O O o o o o o o 0 _Q_All A1S All AT3 'vO • 013 010 03 05 02 CO C1S3 C1S2
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l *«* AZ1 AZZ c::o o;s C12 GUO 03 07 OS g::o 03 RX01 J

1 2 3 < 5 5 7 i ? 13 n 12 13

*v
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MC683024 ^Jit

CPU22# A-] 4-8-42 4# 42## clocks, adress bus, data bus, bus 

control, chip select, NMSI1, NMSI2, NMSI3#4 4. ^-}#s}# 4 42#4 

7]## 4#4 14.

° XTAL : . CPU# 12# ### 40MHz 244444 *4# D-TYPE 

####22 2##44 20MHz# 4#44 441#

7]1# CPU# #7}44. 4 # CPU# CMOS2. 44# 

TTL4 7] ### #441# 4#44 44# 4 >,14-.

. 40MHz ### VME44 dual port# 24# arbitrations}# 

5.2]2] ##22 A]-g-E]7l2 #4.

. 4## CPU -§-44 424 clock# ^#4## 425. 44 

3.42!# 4## ### XTAL4 44 4#44. 4# 

clock# 44# 4## #4 444- 444 44.

° A23-A1: 42## 4425.A] 2# 16MBYTE4 42#aj <^4# 7}4 

# 44.

° D15-DO: 16BIT #44 #2

° AS : 4251] >27} 42444 4# 2444 42 

° R/W : READ 44444 HIGH/WRITE 44444 L0W7} 44.

° UDS/AO: 44= 42427} 42444 1# 5444 42 

° LDS : 44= 42427} 42444 1# 5444 42 

° DTACK : #7# 44- ^4 444 ##44 44 44# 4 42 

° RESET : 42## reset4 44 4444 42

resets]54 555 timer# 4444 power OB4 °11 444 444 

442427} 47}s]2# 4^4. #4 #444 2444 VME 

BUS44 442427} 4144 4427} 11 4=2 424

4^4. 442424 4#4 A}44i=r halt42 #4# 44# 

7]44 22 ##4 LED5. 4144 #4. 442 244#
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^r = 7]4 CPU7> #-& 4 LED7} 44t!) 44.

° HALT : aHH4 ^44 4 4 5] $14^ S44-fe ^IS.

° CS3-CS0: ^ 4MtU&3A] 4&4- 44 decoding44 $14.

CSO-ROM 

CS1-RAM 

CS2-DUAL PORT 

CS3-I/0 BUS

° RXD1,RXD2,RXD3,TXD1,TXD2,TXD3 : 444 #4#- 44 45:3.4, 

CPU471 44^ JE.5H.H SjS.5. -tl2J#4M1

TXD1.TX34 4-S-7>7> 41 $14 S>L+7>

34(JP2)3. 4444 &^4] $14 LED6!] 44ir

4444 SCC1, SCC23. *P£44 4# 44^1 # 4 $14. 

U28-B: CPU6!] 4 #444 4445:## 44^%

ILIA] DAMPINGS 441 4#§H 45:4 Vco]^*

T!]7)s-H $14.

JP2 : OPEN VME BUS RESET #4
JP2 : SHORT VME BUS TESET 44

PllJS.5] #4

. 41JS-44 H3.zz.bS 4 #4 $14 EPROM##4 444-# B]J7 ^ ram

4-EH^ 4 #4 4 $14.

. EPROM# EVEN 4^4^#, ODD 4 ^4 ^#4 =7]] 5. 164 E. 4^# 

#45}#4 4 444te CPU-4 CSO6!] 4444 $1-^4 27C256, 

27C512, 27C0104 1# ##4 EPROM-ir JS.# 4M t $4“S 

44 256K BYTE4 H3ZIB|-|- 4 $14.

. RAM 44e 164E. 4^# 4444, CPU4 CS14- 4144 $1^4,

- 44 -

•V



62256, 681000, 684000(4M)#4] RAM# 3-# 4## # 4M

RAM(684000)# Aj-g-S>^^ JP3^ 1%4 3%# ZL^l ##

44# 1*14- 2## %1%4. 4M RAM# 4## 4 44 RAM ^^# 

%iL%4

JP3 : 1-2 RAM : 62256, 681000 %#
JP3 : 1-3 RAM : 684000 %#

Oxffffff 

Oxf90000

I/O BUS Section ( CSS )

Dual Port Meoory ( CS2 )

Oxf00000

OxdOOOCO

0x000000

-gS] cfl5.5l HAP-g-

ROM : 27256 x 2 

RAM : 681000 x 2

♦

<CPU ^2.5) MAP>

7-1-3. 7]#

- cpu ##

CPU3.3.44 %#% MC68302# 4#4 %# #&# 7}X|# CPU3.4 

41?! CPU# MC680004 #%% 164 H ig-g- CPU44% #14 ### 

41% RISC CPU# 1S3. 7>7l2. &#o_5.4 4%% ##
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lilt# 41 CPU4 #4-# AA 15 441 1 9XA. A CPU14 

1*1 444 5## 444 1152 BYTE4 ON-CHIP dual port 

4541 AAA, 5 445 344 A°]A, parallel I/O, DMA controller, 

interrupt controller?-#- 4444 44 5# 7]H 45l #7} 3)5.

14 147}14-4".

VME 14445 11

. CPU 55# 45 4 11155# VME BUS4 4547} 44 4# 

55# 445 # A SHE# 44 9XA.

. =L AAA dual port 45.41- AAA A VME BUS4- CPU5544 

CPU7> 45. l#e}s# AA AAA. A 68302 CPU7> 4 45.44 

44 444-1 4 ¥51 VME BUS14 4-155 44 557} 

444 44:4 41 44 A A 151 145 VME BUS4MM 

68302 CPU555 444 444-1 4#4 41 44:5.11 44 

5.5.4 CPU7} 4-fir A 44-. 47]4 444 444-55. #44 A 
4&41 4=444 444- AA 441 544#1 544 
15?}4 44. 4541 144 PAL5 ##44 44-.

. VME BUS144 44541 A dual port 4544 4545# DIP 

S/W5 441 A 9XA.

441 44445 ##

. 55 CPU 55# 344 441 55# 4H4-. (SCC1, SCC2, 

SCC3) SCC11 417}# 41 A/S PROT145 SCC2# V3.5 

4414 1444 514- 1144 15 SCC31 A]A 4 

4 ^#4 4 1^4- 441 111 AA.
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. SCCl-e- 1141 114 ^ SCC24 SCC3fe 1
^ti]El5. 1114.

53=4 ## 1 # 4 #4 1 BlU ^2

AC-SCC1 RS422 A/S PORT

AC-SCC2 RS422 Si 
RS232 V3.5 PORT

AC-SCC3 RS232 411 4^@!1 11

SCC3fe RS232 3Leo|jl m^r RS4225. 11 $%4. 41 SCC1-& 

RS4223. jL=8 =\6] 1^141 111 SCC2& 4zil-§- 1J15. 111

4^111 #11 14,

O] lul# HB}# a]~H}1 SCC2rr RS232^& RS4225. Ill 

7Hr44.

. PANEL41 1 1 SCC? 91 14 1111 1 4#4 14.

— RS422(SCa,SCC2)—r-RS232(SCa)--------

- 5 GROUND GROUND (used)

9 RTS'

- 4 RTS-

3. as# as
- 3 as- TXD

7 TXD# (used) RTS (used)

- 2 TXD- (used) RXD (used) |

6 RXD+ (used) !
- 1 RXD- (used) 1

\
sea. 2.3

<91 14 llB}4 114 >
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- <91:3 #4##^ «.«.

CPUil.E#4# 1645. t§l 4^=* J1 ###5 ^lfs}2 $14. 

44# #4## 4 4^# ### 551-# 4#sj# ###-§- 

VME4 Ji 4444 ##42.5.4 4 CPU5.H44 4# 1#4
S-H-E-i: #4# # $14. J2 4445. #44# 41 4^# 415.ZL 

5.E.4 ##14# DUAL PORT RAM# 44# # $15# 4## 

1414.

7-2. Analog Input Board(AI)

7-2-1. 4#

Analog Input Board# 4 sensor4 system#4 4 interface# ts3 14.

. 164) 1 (DIFFERENTIAL) #4 -analog 1#, 1# ## 32 414 single 

ended #44 4114# 1#4.

. 4 sensor4 analog #4# 12BIT4 digital 312-5. #14# CPU 

board# 4. #14.

7-2-2. Analog Input Board4 HH 4 #4

. A/D converter : MAX574 

. Resolution •' 12BIT 

. Conversion Time : 25us

. Input Type : -10V-+10V, 0-10V, 0-20V, -5-+5V 41 S# #4

#44.4# Is
. Analog MUX : ADG507(24) 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

(A16/D8, A24/D16)

. AM Code : PAL Programming

. 5LH BASE : A15...A18, 256 ^7}^ (DIP S/W)

S.H ID Vector ^ Stautus Read 7l^-(BASE AD+OH) 

. POWER : VME BUS POWER 4-g-

DC 5V, ±12V
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7-2-4. Analog Input Boards

PI VMS 3US INTERFACE

OC-OC CONVERTER

P2 TERMINATION 9/0 INTERFACE
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7-2-5. Analog Input Boards 7]# #4

- VME Bus Interface

. 44314^ 4-4

ALS-5# VME BUS4MM #51] »1 ti.(SLAVE)SS> #4444

16ti]E. Stilus. o]Bjji||4^44. 44# ffOOOOh^-Bl

ffffffh44 64K BYTE 4# 4#tb4 zteN- 444 64K

BYTE# a>^-s>2.x> PAL# 44 S5.ZZ.W4 44. 5# 

VME BUS#44 444 ^H5.u.(STR0BE)7> 445-(ACTIVE)4 

# BACK* 45:71- <yjE]#(ACTIVE)4# 4 #4# 44#

7>444(VR5)# a]#44 SOns^Ai 2ns44 # 44. °1
444 4 iLE.4 #444# 4444.

- 4—®ll — 4 (ADDRESS MAP)

VME4414 JLE.4 til] 4^ 4^4i(BASE ADDRESS)# 444# 4 
4# DIP S/WS A8.A9.....A15# 4444. 3-B414 A]#4# 44# 
256 BYTE444 44# zz.5.4 4# 444# a>#44. 4-4 4^4 
dh A23, A22, .... A16# 15. 4444 444 PAL-4 =53.^44 4
4-Ai 2:4 7}#44. # till4^ 45.41 dS(BASE ADDRESS)# ffxxOOh 
5. 4444 42., DIP dS#4(S/W)5. XX ##4 44 # # 4# 4

44.

ON :0(L0W)
OFF:1(HIGH)

A15 A14 A13 A12 All A10 A9 A8

41) ON. OFF.ON,ON.OFF. OFF, ON. 0N=0100 1100 -> BASE ADDRESS=Oxff4cOO
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4## Base Address^ -2.5E/S-2-3.4 444#
Address Map44. 2.# 314^4# 1642. WORD 4424 42 £

4.

ADDRESS ## 4 #

BASE + OOh R BOARD ID VECTOR AND STATUS BIT

BASE + 04h 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 + Oah W D/A CH 2 DATA 12 BIT OUTPUT

BASE + Och W D/A CH 3 DATA 12 BIT OUTPUT

BASE + Oeh W D/A CH 4 DATA 12 BIT OUTPUT

4 REGISTERS 4-§-

. SLH ID VECTOR REG. (BASE + Oh)

4 5114244# o] S.H7> AI iUE-4# 42# 444# 4424 

41444 1 424 EOC(END OF CONVERSION) 42, 44^47} 

DIFF./SING. ENDED 44# S44# 42, 4 2H4 DA £#7] 

7> 4444# 4# 444# 42 2711# -S-M 427} 5.# 87fl 

44.

D15 D14 D13 D12 D3 D2 D1 DO

1 0 1 0 ... DAC2 DAC1 DF/SE EOC
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<4 ti]Ed)l tflSj.

D15...... D12 = lOKfe AIO «1M

DAC2 = 1 : ^4 DA M7]7> %^5\o\

(DAC2, DAC3# A]-§-# "r 

= 0 : V## DA ^#717} ^5]<H &t| #-g- 

DAC1 = 1 : 9M34| DA ^^7]7>

(DACO, DAC1# Aj-g-t- 4=

= 0 : ^^4 DA to7]7>

DF/SE = 1 : DIFFERENTIAL MODE(16 

= 0 : SINGLE ENDED (32 

EOC =l:«HA/D

= 0 : A/D ##7N o>2] 7laj-E)^
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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 MAI MAO

<— ON - BOARD MUX ADDRESS —>

LED u]e : jins) PANELS $1^ LED^ £a1

SLH<q oj-g.

LED = 1 : LED OFF 

= 0 : LED ON
BUSW ti]E ; a/D 12h]e. ^ L)-b}-^.

BUSW* A>-g-§H nfl 8

# 41 5M

BUSW = 1 : 8 BIT CONVERSION 

= 0 : 12 BIT CONVERSION

A/D conversion start command REG/BASE + 06h) - write only0! 

write *4# A/D##& a] 41 °] ^

D1W.

A/D DATA REG. (BASE + 06h) - READ ONLY 

A/D H* ^ 3]A|^B|0lri)-. ^ 4u]te *^11}

5.* 15. ^ 4U]te A] $4^ A]^-5fl

°> ^

D/A DATA REG. (BASE + 08h, Oah, Och, Oeh)

D/A ### gt-g- 5l]A]>zBj5A! ^ 4ti]E.^ o]

41a1^eM1 W 41°]#* #°.5Ai W D/A ^#?1* a]
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- VME 4:1:2] DECODING

VME BUS-2] 44 z\}6\ x\$_ ti 42## 16L8 PAL 27]]#

4-g-44 42-4(DECODING)§}^4. 4 42.4 *]]-§-# 4-5.2] $15.2 

4 PAL equation # #4.

U12 : VME BUS-2] 4442# c]a444 4 ^°11^ 42# 4S#

U13 : VME BUS^-2] 44 o]E£l]i ^ AM 2Ht 4^4## PAL 

5.4 4°}= 44 4231^ ^ AM 22# upF-2 424 c,] PAL 

# 44 =5.ZL^S>y 44

7-2-6. A/D 44#

A/D 4### Analog MUX ##, Differential AMP##, Sample/Hold # 

#, 25] 2 A/D ####25. #4 #4.

- Analog MUX ##

Analog MUX Channel Select REG.2] MA2* MAI*, MAO* 427} 4 

4 27]]2] Analog MUX71 ADG5074 7H4 87]]2] Differential 4±# 

# 441- 4 4 #2, 42 MUX7> #^E]#7># MAS* 4M 7>2# 

4J:(ENMUXA* ENMUXB*)5 #444. MUX2] TM441 #42# 

42# 2# 447M a]# Analog MUX2] 42]# 44 4^114 442
2 ARRAYCARR4  ARR8)5 4 4 ¥44. VME2] P2 44

43. 444# 327]]2] #2#4 Analog MUX ADG5072] 4425. # 

47>4, =L 27]] 2] AD75125. 4444. 444 4^227}

Differential0] 4. 27]] 2] #27]- ZZ.4 #44 2 Single Ended 2271 4 

## MA4* #27} 27]]2] 42# #4# 4444 #4442 2]ti.°] 

#7i(Common)-§- 4714 AD7512 MUX# #414 AMP ##22 4#
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44.

4 27\A 15 JP4S 5144.

JP4 7] 4

ALL OPEN DIFFERENTIAL MODES 44

1-3, 2-4 SHORT SINGLE ENDED MODES 44

4-lSrZ. Al3L7> MUX 114 4#

R43, R44, ..., R58-4 16?M 44& 4144 2. 144 42# 14S 

s. 4444 44. 44 1W4 4-B-4 44 7-11444. %M!4 14 

7> 0 - XV4 42. 444 SPAN 4471- 0 - Y mA4 44 

44 R = XZY Kfi 

4 44.
4# #4 4-20mA4 ^FJit 2-10V 4 4443:5. 442 1S4 
50004 44# R43, R44, ..., R5841 4144 44

Differential AMP -r-sr

444 444 Differential AMPfe AD524S 444 IS(JUMPER)#

4444 444 14 444 1444.

45. /1M-& 54,

JUMPER JP1 7l 4

All OPEN GAIN = 1
1-2 SHORT GAIN = 10
3-4 SHORT GAIN = 100

5-6 SHORT GAIN = 1000

7-8 SHORT *) USER TUNABLE GAINCVR44 R3SS 14)

*) GAIN = 1 + 40,000/(VR4+R3)
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Sample/Hold 4^#

Af-g-# Sample/Hokfe LF398 OR LT398^ s/H* 4S.7} 1#4 

sample S.B.7} 5]JL 0#4 hold S.H7]- 44. 4 S/H* A/D

converter?! AD5744 STS* 4M #44.

A/D ##7]

A}-g-4 A/D converter^ MAX57444. ^(CHIP)4 4^4^ 124 E. 4 

^5. 4444 $14. 4 4 analog gnd4 digital gnd7> 45- 44

$14. 44# 43.4 2n.o]^7> o>^5.H ^-#4 4% 44471

4441 Ll4 444^(INDUCT0R)5. 4444 $14. 4 A/D

converter-4 444- 4= JP2, JP34 444 44a] 444 44 447} 

4 44# #s# # 4 $14.

JP2 JP3 44 444 44

1-2 SHORT
1- 2 SHORT
2- 3 SHORT
2-3 SHORT

1- 2 SHORT
2- 3 SHORT
1- 2 SHORT
2- 3 SHORT

0V ~ +20V
0V ~ +10V

-10V ~ +10V
-20V ~ +20V

A/D converters! 444 VR3# ^n*\ FULL SCALE(5V, 10V, 

20V)44 44# #4#4 0fffh7> 4 s# #4 #4.

3.3## unipolar(0V~ +10V OR +20V)4 ### VR2# Aj-g-^4, 

bipolar(-5V~+5V OR -10V-+10V)?! ^4# VR1* Aj-g-Sfl4 3##

4.

4, 0V#4 unipolar?] ### 44# 44#4 000h7j- 423# 42, 

bipolar?! ^4# 44# ###4 800h7> 42S# #444.
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7-3. Analog Output Board

7-3-1. 7]#

- CPU board0!] *\ data# D/A converter§1-^ analog output

signal#

7-3-2. Analog Output Boards] ^

- D/A converter : AD7247

- Resolution : 12BIT

- Output Range : 0—10V, 0~5S]

#5. 7>#

- Output Channel : 8CH

7-3-3. VME Interface

- Interface Methods : Standard Addressing, Short Addressing

(A16/D8, A24/D16)

- AM CODE : PAL Programmable

- SLH Base Address : A15, ..., A8, 256 7>#

(BASE AD+Oh)

- Power : VME BUS #4 7-1 5V A>#

DC-DC Converter *- AD-6-1515-5
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7-3-4. Analog Output Boards ##44^-3.^

I/O VHC 9VS 

IMTCRFACC

PZ TERMINATION 8/D INTERFACE
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7-3-5. Analog Output Boards VME Interface 44

. AO borad# VME interface 44* AKAnalog Input) board# *444.

7-3-6. D/A 44*

D/A converters. 4*4 4* AD7247S# l7fi# 4^1 44 #4# 2^4 

D/A 4#7]7> #44# %14. 12# S #iS <ti#3]]#dh5]#

4 $4- # #SSAi ZL 4# #44* 44# #444. 87l) #4#

D/A 4471* ### JP1, JP2, JP3, JP4, JP5, JP6, JP7, JP8* *4

4* 4# 444, 44 4# ## 44 44* 7>4 * 44.

4 5 #4 #4 #4 4# 4 #4 44 44

JUMPER1 CH.l
2-3 SHORT
1-2 SHORT

0V -+10V
0V —+5V

JUMPERS CH.2
2-3 SHORT
1-2 SHORT

0V -+10V
0V -+5V

JUMPERS CH.3
2-3 SHORT
1-2 SHORT

0V -+10V
0V ~+5V

JUMPER4 CH.4
2-3 SHORT
1-2 SHORT

0V -+10V
0V ~+5V

JUMPERS CH.5
2-3 SHORT
1-2 SHORT

0V -+10V
0V ~+5V

JUMPERS CH.6
2-3 SHORT
1-2 SHORT

0V -+10V
0V -+5V

JUMPER? CH.7
2-3 SHORT
1-2 SHORT

0V -+10V
0V —+5V

JUMPERS CH.8
2-3 SHORT
1-2 SHORT

0V -+10V
0V —+5V

- 60 -



7-4. Digital Input Board(DI)

7-4-1. DI Boards

- Photo Coupler : PC 817

. Foiword Current 10mA TO 30mA 

. Collector Current 5mA TO 15mA 

. Response Time 18us

- 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-A8?M 7}-5L(DIP S/W)

. S.H ID Vector Read 7]^ : BASE AD+Oh 

(Vector Valued PALS. 7}^-)

- Power

. . VME BUS4MH 5V Powers

. 5V ^€-6 ans) a)s* ^€^-5.

- 61 -



7-4-2. DI Boards

Pi vac 3us ZNrcRrace

SIGNAL PROTECTOR

P2 TERMINATION 8/0 INTCRFACC

S,
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7-4-3. DI Boards 4# €4

- VME Interface 4^!

4 iLB# BME BUS 4 4 slaves. #4#4. 8 S# 16«]S. 4^=S. # 

#44 4^%!]^ 44# 16 MEGA BYTE# /]#44. dtack time# 

PAL# 4 #44 16 MEGA CLOCKS 44 444 delayS.4 #44^ 

4. 4 60 4^ & 45.4 dtack time# 44# # $14.

- 4—511 — 4 (Address MAP)

VME4°1] 4 S.H4 base address# #^4# #4# DIP S/WS. A8,

.... A15# 4444. s.5.414 4#4# 44# A1......  A35&4 A4,

..., A7# PALS. 44 44# 4 $14. 4## BASE ADDRESS*!] 4 

4 S-^l-AS. 444# address MAP44.

ADDRESS 44 =& oj
o

BASE + OOh R BOARD ID VECTOR

BASE + 02h R DA CH 1,2 SELECT(BYTE, WORD #4 7>#)
BASE + 04h R DA CH 3 SELECT

BASE + OEH W D/O CH 1 SELECT

- 4 51]4^E](REGISTER)^ 1]]#

S.5 ID VECTOR REGXBASE + OOh)

ID REG# 4 S.E.7]- DIO l£5fe 4iL# 444] 2. 44^-4 444 

4^.7> $14.

1 0 0 1

BIT7 BIT6 BITS BIT4 BITS BIT2 BIT1 BITO
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D/I 1,2 channel select REG.

(BASE + 02h, WORD, BYTE 44 ACCESS 7}#)

DELS DIM DI13 DI12 Dill DI10 DI9 DI8

DI7 DI6 DI5 DI4 DI3 DI2 Dll DIO

DI/3 channel select REG.CBASE + 04h)

DI23 DI22 DI21 0120 DI19 DI18 DI17 DI16

4 channel-^ Sa- $12 4 427} 4^ address# 4442 t-flo]

4* SI A.#, 444 <g^ 4444 44# 41 a# ^ #4.

7-4-4. DI Borad #4

DA $14#-c jumper ##4 protector ##, photo coupler $12.,

4 4it

- #4 (JUMPER) ##

$144 44# 4442, $14 44-4 4s# 444^ 4## 

44.

44# #4 4# 1(DIN CH.1)~44 16(DIN CH.16) $14 44# 

DC12-DC24V5. 4444 $14.

DIN CH.17—DIN CH.32# DC24V4 DC100V2S. 4444 $14# 

*r $%A_4, 4^424 $14 4$3-4 7>4# a#4 44.
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. eg 17CH-32CH JUMPER SETTING

eg jpscig g

DIN CH.17
1-2 SHORT 12 -24V

100-110V1-2 OPEN

DIN CH.18
3-4 SHORT 12 -24V

100-110V3-4 OPEN

DIN CH.19
5-6 SHORT 12 -24V

100-110V5-6 OPEN

DIN CH.20
7-8 SHORT
7-8 OPEN

12 -24V
100-110V

DIN CH.21
9-10 SHORT 12 -24V

100-110V9-10 OPEN

DIN CH.22
11-12 SHORT 12 -24V

100-110V11-12 OPEN

DIN CH.23
13-14 SHORT 12 TO 24V

100 TO 110V13-14 OPEN

DIN CH.24
15-16 SHORT 12 TO 24V

100 TO 110V15-16 OPEN

eg jpscig g cM# gg

DIN CH.25
1-2 SHORT 12 -24V
1-2 OPEN 100-110V

DIN CH.26
3-4 SHORT 12 -24V

100-110V3-4 OPEN

DIN CH.27
5-6 SHORT 12 -24 V

100-110V5-6 OPEN

DIN CH.28
7-8 SHORT 12 -24V
7-8 OPEN 100-110V

DIN CH.29
9-10 SHORT 12 -24V

100-110V9-10 OPEN

DIN CIL30
11-12 SHORT 12 -24V
11-12 OPEN 100-110V

DIN CH.31
13-14 SHORT 12 TO 24V
13-14 OPEN 100 TO 110V

DIN CH.32
15-16 SHORT 12 TO 24V
15-16 OPEN 100 TO 110V
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PROTECTOR ##

### ##03 ##) #3# DIO 1LBA S]5.^11 ### 7>1- 

#7> 4# ###71 41# ##0-3-, ## tH^CDIODE)# a>

##$4.

PHOTO COUPLER ##

4##.A3. $1#M VME #^##<*11 £#o] 7># ## ###57 S# 

ground# #5} #7] 4)# ##-A3. photo coupler# ####. photo 

coupler# ## ### 10mA #£3. 5I##7l 41 photo coupler# 

a] $M ### 71## photo couplers] ### ###.
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7-5. Digital Output Board(DO)

7-5-1. DO Boards s)«> A}<&

- Photo Coupler : PC 715

. Forword Current 10mA—30mA 

. Collector Current 5mA—15mA 

. Response Time 18fis

7-5-2. VME Interface 

DI Boards)- *§■<£

7-5-3. ##

Rt vne BUS ZNTCflrcce

P2 TERnXHOTIOH 8X0 INTERMC
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7-5-4. DIGITAL #3

DO iLEd)l ^-44 #5114# 4-g-tb 44M# 4l#%4. 4 4
4# NC(NormaUy Close), NO (Normally Open)# 7}X|5l 4^4, 444 

^=4 5^4# %%SL3. %## # $14. NC4 N04 #4#

jumper# 4#44 44# # 44.

5% output data-4 MSB4 0# LED# 4#44 # 44. 4
714 4471# LED S4#44 7M14 #444 44.

7-5-5. Power

DO board-4 #€# 5V 44 44# 4##4.

•v
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7-6. Resolver Converter Board (RDU)

7-6-1. 4#

- Resolver Converter : 2S82

. Resolution 10, 12, 14, OR 16BIT 

. Operating Frequency Range 50 TO 20,000 HZ 

. Referance Input

r— Frequence 50 —20,000 HZ 

*— 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 : A15 — A8 V\t\ ■ti'S 7}-^ (DIP S/W) 

. ID VECTOR READ 7}^ : (BASE AD+Oh)

(Vector Valued PAL 5. ^<§7^)
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7-6-2.

VMS SOS INTERFACE

j

I/O VME 80S j
INTERFACE | CONVERTER

iR/>
CONVERTER f------ -

! ji SINE UAVC
i cene»ator (
' '

XT’

F2 TERMINATION 9/0 INTERFACE

7-6-3. VME Bus Interface 

AIBORAD 4

7-6-4. 7]#

Feeder puUy°11 ^^5]°] sensor0!]*\s] sine, cosine wave# RD

converter0)]-4 dataS. ^3E.°1] 4]# ^-H.# VME mother board#

## CPU board0)]
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7-7. Digital Output Connection Board

7-7-1.

. TR : 2SC379 

. Collector Current : 2A 

. Output Channel : 12CH

7-7-2.

DO OUT SIGNAL

-71-



A 8 ^ E.^1] o)



8.

8-1. RATE <3^

SPEED(%) * WEIGTH(%)
RATE =---------------------------------------

1000( % )

Speed?} #4j weighty 4-§4] 44 coal flow #?} 444 44.

4# #4 speed?} 50%42- weight 100%44 coal flowfe

50%(SPEED) * 100%(WEIGTH)
RATE ----------------------------------------------

1000%

500% * 1000%
--------------------------= 500%

1000%

50044^ %4 4# 44 zz.44 coal flowfc 50%44
zz.44 weight?} 1E.4 4-MH1 444 weight?} 120%5. 4* 4^4-
44-

50%(SPEED) * 120%(WEIGTH)
RATE =-------------------------------------------

1000%

500% * 1200%
--------------------------- = 600%

1000%

60044fe ?3t4 4# 44 zz.44 coal flowfe 60%44.
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8-2. Speed

*)44

1000% * DEMAND
MOTOR SPEED ------------------------------------

WEIGHT%
Demand/]- 44 motor speed weight-^] 44 #/} 444 4
dz 44.

4# #4 demand/} 50%42. weight 100%44

MOTOR SPEED =
1000% * 50%(DEMAND) 

100% (WEIGHT)

1000% * 500%
----------------------------- -- 500%

1000%

500°]4-c- 3JH 4# 44 25]4 motor speeds 50%5. 44 42. 4-4 4
44.
zlb]4 weight/]- 4^4 444 weight/} 120%3. 4^ 4^4- 4

1000% * 50%(DEMAND)
MOTOR SPEED -----------------------------------------

120%(WEIGHT)

1000% * 500%
---------------------------= 416.67

1200%

416.6744-fe %4 4# 44 244 motoe speed-b 41.7%5. 44 42
444.
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8-3.

PROGRAM a]*)-

EMERGENCY_STOP KEY ^71-

CALIBRATION KEY tl7j-

SPEEDJICKUPO ; 
RESOLVER SPEED REDA

SPEED.PICKUP0 I 
RESOLVER SPEED REDA

PID
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RESOLVER 4M CHECK

SPEED_PICKUPO ; 
RESOLVER SPEED READ

WEIGHT 4M CHECK

SPEED_PICKUP0 I 
RESOLVER SPEED READ

SPEED_PICKUP 0 ; 
RESOLVER SPEED READ

B/Dl CHANNEL CHECK
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RESET
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SPEED PICKUP

,r

RESOLVER 13)3

RESOLVER 13]*I

D’0 B/D ERROR ALARM

RESOLVER DATE BUFFER

RESOLVER DATE BUFFER

RESOLVER COUNT

RESOLVER COUNT
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SOLV SPEED RATE

WEIGHT > 0

MOTOR STOP
COAL FLOW = 0

TOTAL WEIGHT COUNT #7>

RESOLAVER SPEED CHECK
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CALIBRATION KEY7> <yq 5]^71-

MANUAL KEY7f -yq £]^7>

MOTOR 4- DEMAND CHECK W
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COAL FOLW 120% -E7>

LOW RATE ALARM

HIGH RATE ALARM

ALARM OFF
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SOLV WEIGHT

LOW WEIGHT WEIGHT?)- -E?}

WEIGHT 9%2eL4 STARVATION ON ^71-

WEIGHT

•v
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SOLV DEMAND

MOTOR DEMAND?} DEMANDS.^} BI­

MANUAL KEY?} 5]^b?h

CALIBRATION KEY?} S]#4z?}

EMERGENCY STOP KEY?}

•v
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INIT_IO_ROCK 2%)

4 B/D

4 B/D CHECK
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4 9 $ SEQUENCE



9. SEQUENCE

9-1. Sequence 414]

FEEDER "A

LOCAL
RELAY PANEL

MAM
PANEL

MAIN MARSHALL 
PANEL

* "C"%7}j4

9-2. Main Control Panel f ^

Main control panels S.E. units}- power supply units. 4 $14.

9-2-1. Board Unit

CPU, DA, D/O, CAL, AA, A/O, RDO, RDl^S. 444^ $1-5-4 

MAIN PANEL44 44 %■ 67fl^} UNITES. 4^44 $14. DC 5V, ± 

12V, 24VS} 4AS.44, 7fl 14-5-5. 44444 4 7}] ^444 $1

4.
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9-2-2. Power Supply Unit-2} -^4 

- 5V=2EA, 12V=2EA, 24V=1EA

Power Unit ^X| 6EA Board Unit°)l 7)114-2-3. 44144 4 unit'll 

44)4^ ^r4€ 44 7)114^3. W44.

44«-£ local relay panel 44] 4444 48V/120V 1.5KV TR

24-44- f-Sfl local relay panel 444 1844- 1944 #41 main 

marshal panel TB-ISOl, TB-IS02, TB-IS03 indicator FMX, FMX1, 

FSX, R8, PANEL 44 lamp 4 power supply6)] 4#5]4 44*

NOISE SWITCHING

« I a ) » I « I

« I e I * I e I

1 FILTER DIODE
1
X
2

<Power Supply Unit>
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9-2-3. Power Supply ^^5.

PC tl? VOLT

DC -I? VOLT

DC 24V POWER FOR DC RELAY

PC t.5 .VOLT.

SWtCHtNC orooc 30A
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9-3. Main Control Panel

B

2 3 4557990

D

2 5 4567991

oc r- n'

ocr- c

oc p- r

b;

xxxxxxxx

A

Yulvui: XXXXXXXXn

D '

vu\»»

c
XX X X XXXX

VUIXA.Y' :xm2uiv.

F

AAXXXWX

E

Xxxxxxxx

/
11

/
' 12

y
13

/
14

/
15

0

/
11

/
12

V

13
/

14

/

IS g
/
11

/
12

y
13

/

14

/

IS g
/
11

y
12

y
13

/

H
/

IS g
/
11

y
12

y
13

/
14

/
15 g

£ 4 J 0

NO DESCRIPTION

1 CPU
2 01

3 DO

4 CAL

5 AI

6 AO

7 RDO

0 RD1

9 SPARE
0 SPARE '

11 OC SV1

12 i DC 5V2 1

13 ‘ Dtf-iMV. , .1

14 OC 12V1 1

15 OC 12V2

16 oiooe

•

*



9-4. Main Marshal Panel f ^

. 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

- 44

Local Relay Panel -tf#6!] 4444 $1# 480V/240V 3KV TR 24 

## #44 444 (T-M 156, 159)# 7]4 main marshal

panel(TB-MM 35, 36)4 4444 DC motor driver LI, L24 44 

##44.

3% 220V 44# 44 FM, FS7> #443. $1# 4 K1 RELAY# 

44 ##5)3 $14. (SHEET 1, 2#3)

- 4#

3# #44 #444.

. AUTO #44 4#34

Start in 444 #444 R74 #4- ##7} 7] #34# #44: 

4. 3#, manual(44#4) #44 ^444^1 7] #34# #4 

443 FM 4435. 4-44 ##4444 #4-35. #4# #3

# 4-4# # $14.
. Auto #434# marshal panel6!] $1# FS-X 444 FM-X1 

B44, 3B]3 a/O board 1 Ch3 444# 43# 4#44 

TB-IS02 (ISOLATOR 0-5V=0-10V) #4# 44 4 #44. 

(##:34 3, 443)
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44 manual #4

Main marshal panel 444] $1# Auto/Man S/VVS, DI boards, 4 

It 4#44 DO #4 D2* #444 (R3 RELAY 244) FM 

RELAY# 4 #44. 44 FXS 44## 44 L9# FM 

444# #4* #4444, auto #44 44 TB-IS02 #44 

FM-X B44A5. 44#4.

#4 manual 444 44 manual lamp?} 444.

44 manual speed ADJ.VR (10K 1W)S 4444 speed# 3:4 4 

# $14. &4 4444 444 4AS- armature + 44*444, 

ADJ.VR# 44 §14 motor4 4444.

#4 444# TB-MM 31, 32, 33, 3444, #S# speed check TP 

?} TB-BS 49, 5023. #442. $14.

MT board?} DC motor driver 4*44 4 #4 4 $124, 4 board-4 

?]## 44 motor ?1##44 4444 $1# 4&44# 4#44. 

4 42 43# MT, MTX relays 4444 4144 alarm# main 

marshal panel 44 lamp6!] ?]#S4# #444, motor# 4#4 

4243# 4] #42 $14. (##• motor drive 4#4 4*S)

HN-800 board?} DC motor driver 444 ###4 $12# 4 

board# ?]## motor# #4 4# # ?]#34# 4*## 44# 4] 

#44 4 4s 44# MT, MTX relays 44# 4 444 alarm 

4 main marshal panel 44 lamp6!] ?]#S4# #444 motor# 

##4 #2 44# ^!]#42 $14. (motor drive 4#4 ## 4*2)
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9-4-1-2. Moroe Driver

TB-MMIO-HH I ICRHINCR BLOCK FOR MAIN MASHAl. ROCK

l-IM-800

TB-BS,

spoui.*:

SCC SHCCt 3
<E2I3R:mi9=3.PS3

see sneer s
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s

I'ov.'en f.uii'L'i>>: 
AC 220/J8W'-G

DRIVE TERMINATION ' SCHEDULE.

d 2

VR1 Vit3 Wvrfsivjtt'W VR8 'g-.fo', 

r~i <$^|jcS> | (S> | -61 |<S> | <S> 11 r ®
l----> -i- —>|.—*■- ■ 1 • tuix tpa< p*n

itM,
&
Hi

9-4-1-2.



[#l] #444 444 4442# PSL14 PSL2* 4^44.

[#2] 44 444# A}#44 7)]7KFIELD) 44 44# 4 #414 122 

#4# 4-f5)]# 44 7MM 41444 $1# J2(L1,1) 44# 7)14 

42 Ll.l/N 4*H 44 #444 ## 44# #444. 

7H7}(FIELD)^€ AC 3$(L1,1/N) = 3.$m DC 333,&(I+/KH0.9x[V]

[#3] DC 244] #2 #44(TG)7} $1# 4# 3/4# (TB2)4I 4442 

1/2#(TB2)# 4444 ##4.

[#4] DC 25]4 #2 #44(TG)7]- &# nfl# #7# A+# 1#(T

B2H1 4442 #4 B-# 2#(TB2)4] ^4M 3,4# (TB2)# 4

444 4#4.
/

9-4-2. Digital Output Board

#7]] board unit‘d] $1# D/0 board# 32 ch2 #444 X1M, digital 

output board# 10 ch2 #444 $14. 215]2, total weight# 444# 

CR, relay(l ch), FM relay5]- panel 4#4] $1# manual S/W# #^H ## 

4# D2, 215] 2, high alarm, low alarm# 4444 4 4 #22 local 

panel FA relay# #^H alarm 42# 444# D3, D4, panel 444] $1# 

emergency S/W# #4 motro# 44#4 444 4444 motor 7}## 

4 7] a] 7]# D52 #444 ^4.

4 2# 42# DA board5!] 4444 D/O board# #4 24V relayCCR, 

D2, D3, D4, D5)# ##44.

9-4-3. Analog Input Signal Conditioning Board

Load cell 424 resolver 4S.4 <9## AA boards. 24# 4## 4

4. 124 110V 44# 4#44, 6;1]2 #444 $14. 242, 444 

feeder# 4442 $14.
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9-4-4. Isolator Converter

#7]] main marshal panel6!] 37]], local panel6)] 17]] 7} #4s]4 $14.

Main marshal panel6!] $1# TB-ISOl# 4 4 4-44 4#^ 4-20mA4 4 

&# local panel-®- 7)4 0-5VS 4444 M 1 chS 444 ^ $%S# 

@##4. TB-IS02# A/O board 1 chS 4#s]fe 0-5V* 0-10VS 444 

4 feeder auto 7] #4 FM B|^t #44 motor 7]#S4# #4# 4

$i£# #e4.

TB-IS03# A/O board 3CUS #Sfl 444# 0-5V# 4-20mAS 444 

4 ABCS, coal flow 4444.

Local relay panel6!] 4444 $%# 4# load cell 43:# SCAI board# 

<944# coal4 #4# A/I boards 4f4r 44# tW4.
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9-4-5. Marshal Panel 4 #5=

.s>1nA, DESCRIPTION
uac^B,
FM

-£tiX_ _Fce&rw manual flux relay

J$Q__

-M2-_ £EEfcEB»bObUALJirXftl

. D04

2

IDsfltt-
LB-PS-
-ssei.
(YT-00

_TERMINCR_DLOCK_OFLMAIN MARSHAL
_TERmine;r_dlock_of_dpa^p s?-5ti£iL__
-Al- poaro_oflsicanl co^oiu<>nibS__

95



COAL FEEDER COAL FEEDERm m m m i m m m mi
□ □□□ramaon© □ □□□aiamim©

COAL FEEDER COAL FEEDERmmmm mmmm
□ □ □ □ ca iib on © □ □□□ranm mi ©

COAL FEEDER COAL FEEDERmmmm mmr, im
QHHnnaamim© □ □ □ □ ca an mi ©

14 14
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MARSHALL PANEL FRONT

DESCRIPTION

1 TOTAL MCICHT COUNTER INDICATOR

2 RAET INDICATOR

3 HGICHT INDICATOR

4 SPEED INDICATOR

5 SYSTEM MANUAL LAPM(RED)

6 SYSTEM AUTO LAMP(CREEN)

7 DC MOTOR DRIVE TURN<CREEN>

S DC MOTOR DRIVE OVER LOAD(RED)

9 SPEED CALIOHATION SM-l

1(2 LOCAL SMANUAL SH-2

13 EMERCENCY STOP SW-3

12 MANUAL VR

12 MHARSHALL JUNCTION PANEL

14 MARSHALL PANEL

15 MARSHALL PANEL

IE



9-5. A>-g-

44 41 (system power)# AC 480V4 service 44 AC 220VS. ##44 

4 A. 4 480V 44# 3KVA down transformer# 4#44 44# 115V4 

240VS. ###4 4#44.

® 3KVA Down Transformer

AC 480V TO AC 240V 4444 AC240V relays DC motor driver^] 4 

4#4#-^S. /}#44.

- 480V 44444 TM-1, 2, 3# #4 CIRCUIT BREAKER(480V - 

3PHASE - ISA - 60Hz) 24S 44 444 TM-12, 1344 1444

&14.

444 TM-12, 1344 3KVA, down transformers. #44 AC 480V 

44# 444 TM-16, 17# #4 AC 240V LINE4 ##4^# #4 

44 5U4.

- AC 115V LINE# 444 TM-10, 114 AC480V# #4444 1% 

KVA, down transformer# 44 444 TM-14, 15# #4 115V LINE 

4 #44^4 #444 44.
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9-6. 115V A><3=

9-6-1. 15A Fuse(^^44 600V)

115V41 A}-§-g fusefe 4^-441 4 $14 fuse^S.

5. A]-g-^>7> fuse 4444# 4°J:AS. #$1# 4 $14.

z \
15A 600V

V

fuse 44

15A 600V

FUSE HOUSING 2]2}

9-6-2. Relay(115V 10A)

A>-g- relays coil $.<&-& 115V 44 ^^44=4 10A5. 44 $14. 25} 2, 

4C, 2C 4444 relays. 4A344 $14. S# 444 led7> 4-444 

$14 #44^1• 444 f $14.

9-6-3 Wire 44

AB4 wirefe Ell = 5. 44^5. 2-2:44135.(800 °C) W44 #2 A}-§-# 

*r $14(1.25SWE IP)
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9-6-4. Timer

4#44# 115V/250V 4#(50-60Hz)43, A, B 44# SL# A}## 4= 

$134 time44 44# 10# 443 5)4 $14.

9-6-5. AR Relay

444 #4 4^, ##4 #44 4# FA(Feeder Alarm Relay)3 #44 

4 #4711 5] <4 tifl 44011 alarms] 4 ## 4# 4444 AR4 B4 

44 FA°]] ^13 4144 $14, 44 #44 #4443 n
44o)i 4444.

9-6-6. FM(Feeder Manual Relay)

Main marshal panel 44.4] $1# manual S/W4 4'94 R3(relay) 3:44 

#41 4 FM4 4#44. R3 relay# coal gate4 7flsfl ### 4444 

44:44. BE.4, main marshal panel6!] 33 relay7} #444 $14, 4t 

#sfl manual 7]#4 ### #4 44444 #3 344 7}#44.

9-6-7. FS(Feeder Start Relay)

Start in 444 ^4444 44:44 444 30, 31# #44 FS 7]#3 

4# #444. sl5]3, 44414 ## #44 FS# 7]## # 4

7]]44 $1—4, R7 relayCcoal cleaner) 34# 4 4 #44:4'. 3%, main 

marshal pane!414 434 33 relay# 7]-7]i $14". 4 344 #44 

4), auto #44 #s<8# 4444.

9-6-8. R2, R3(Coal Gate)

Feeder belt 43 44-2.# coal4 door7} on#444, 444 off #444 

# #44# relay44, on 44 $14 #44 R3 relay7]- #444 #43 

3 FM(manual 7]##7]-) 7]# 34# #444%
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9-6-9. FRCFecder Run Relay)

Feeder #41

9-6-10. R4, R5, R6(Belt Tracking)

Feeder belt7> *l-f*l belt #3* #^1#^ relay

9-6-11. R8(Starvation Switch)

Feeder belt 4141 coal0! 41^# #41 #4 R8°l

-#-## ^-f- feeder "i: #^1 #4.

9-6-12. FC2(Feeder Alarm)

W4H 4) ##-0.5. ####.

<
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10. W A)## S 44

10-1. i*> 44# ^

‘94. 9. 15 1# aM1#4 ##2 #15# COAL FEEDER #1-E4l l#5l^ 

4. 444 AMI## 51 7l)#4 #45.4 91 301 #47} 4S44 A)

■Sri0)] #44:4.
1# AMI# 4^lAl LAP*11 A] #l5|Al ^# 45] 5^)114 l^EllAv(- #4#

Ulir #14.

ZLBlul 4 71### #49# l7>Al 5-7111*11 EflSflA-1^ ### 5# 4

4^1# ^144 41# 71444.

10-1-1. 1# AMI# #41 #4g# 57)11

1) WEIGHT

. WEIGHT %M 1^51 57111

WEIGHTS l^lJl7f #JgE #5)1*241 0mV7l- #44 4#31 

7.07mV7> ###4 100%#4sl ##^*1 10.52mV7> 14 

4s. 444 LOAD CELL CONVERTERS! 1# RANGE(0~10mV)# 

14 #14 41711 144.

. #411 SHI

CONVERTERS) 11 RANGE# 0~20mV3. ##44^4 S/W tfS 

5 7.07mVS! ### 0% tlH# PR0GRAM444.

(2# AMI# 44# H/w# #71-44 S.44)
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10-1-2. SPEED PICK^

SPEED?} %■*] HUNTING ^ 1H

Q91 : ^#7]7} vi^- sl^-S}o] *)4HH Ws] 1-fl-
2]^. ^0] ^ ^#41

tn , ,
1 ! i 1
i ' 1 : i

-
-sv

‘ ™ i ■; : 1
.

‘ I 1

J 1 ; - 1 '
■ — — - - !

j

\

-

> 1 > ' 
‘ :

" ™
"

"U
$

zw
d -z

r*

t

i r\

#
/•> /

I 1 i i

— f i ! •;
i ' / -.1 -% K /• r, !

r

A V \/ V Vi V V' X/- V
rAAAAn/|A:Af\Miy

-A/
l\

™ ;V U V ;li if U [ V y V

] i : : 2 - -4—

y y- v
f V

L_U__ LV.J v
i

--- -------- !--------r- - f- -; -fcs~

J r : : , • -

i i i

! 1 |
CJ

| . 3$»/0 (^)ai; lW . !

i

I i T * ! . i 1 - i - -

1 r ' • • | ‘ - i
J , i ! i * * ‘ i l 1y 4^3 1 1 ! t i

‘

—

iN

J

-M :

i*dh

X(v\.

/«/ i
“1 j ! : !

i | - j i !
!
I

pH !*

!
j ! ! ! 1

HVi.tvS8S 1>jV:iJ

! 1
1 !

?]#)
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•v.

41 : 7]#£] rm GEAR RATION4 1.35 RPS44 GEAR RATIO# 

1:9.285. 2.09 RPS5. 4*5. 1## #.

T—) Ce*£ flocO

'2v0o/°

PiaJU : y4 . /o . 

TAaaju; pH ^?\^>

J~-9 Pe^^^c/
%|>eod-

(#43 S.W 7]#)
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10-1-3. -8-S TEST4 714

|)A : 'W, /o .i

l-L\<A9
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10-2. 2*> 441# €4 ^ 4#4

24 44# #4# ‘95. 4. 13~’95. 5. 3 44 44-44^4 14 44# 44 

4 444%# #4€# s# s# h/w# €44^4 S/w# 4

#4 && 7B44S4.

4# €44 44 #€# 4#4 4# #44 44 4€4^ls 4# €44 

7B^# #444 4###4 S4 #4 €444 #€ 644 MAIN CONTROL 

PART# ^#47> €444 $1# €44 ##4 444 CABINET4 €444 

W 4144 €4# #44s#44 €4€ 44# 44^4 LOCAL

4I4H 4#44 644 #4 €4# 44# # 4s# 444.

S,
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10-2-1. 2*} 44#^ ^

COAL
FEEDER

COAL
FEEDER

"p” "E"

D C

COAL COAL
FEEDER FEEDER

"D" "C"

B A

COAL COAL
FEEDER FEEDER

"B" "A"

(MERRICK*} fZO

CONTROL PANEL

FEEDERFEEDERFEEDERFEEDER FEEDERFEEDER
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10-3. lx> 4#lw M

10-3-1. WEIGHT#®) #3:44) #41#

7]e 4*144) A>^-5)31 ## LOAD CELLS) #3:#

MANUAL441 7)#5)o) ## % 0%<ti4) OmV ,100%#4| 3.45mV7> 

5)0)0): 5>^.t)) ^») #e) 5)3. $1# ##&# ^>0)7} #4.

o}eH#3 o>o)E-B)5) #7)17)- ##5)o) WEIGHT#:# #^5)7) 4) 

#4] 441#:# 7.07mV - 10.52mV(#5. #7)141 4# #^>s) #o) $I#)7>
34.

(#41## WEIGHT ##)M### WEIGHT #3))

100 ( % )100 ( % )

10-3-2. WEIGHT44 H/W# 2lA

AMI#0)1 A)& 0%44 ##3^ #:4144 BIAS# S/WS ##44 

WEIGHT# Til# 4^4 #ti) rn^AM) ## s/w# #4414 4xr 3 

7)5.# 4#41 441 #41 A)# 3#41 A) VR# AM-eM BIAS### 7>## 

#£.# ## 4#4.

100 ( % )

-7:07V BIOS ###7)-
100 ( % )
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10-3-3. SPEED PICK-UP SENSORS #>|]^

71# SPEED PICK-UP SENSORS X)^

yl^ SPEED PICK-UP SENSOR?} Wi 3-§-

^7} #£7} ##?] iiB] 9.^°]

^£7} 1RPS ol5}^7] 4#°]4.

SPEED PICK-UP ^S] GEAR RATIO# a>g #4 

-SPEED PICK-UP0] ^*e] S]5E#

.1
6—

(GEAR RATIO 6:1)
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-V

(GEAR RATIO 16:1)
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10-3-4. 2*} -g-^- TEST

-8-

"*1-------1
I : ' -—X. Z> .I — - --

—-x o

-f :
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10-3-5. 2*> /-M# ^
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10-4. 2*>

7]es) 4ti]4# #S] 44ti)4## ^ti] 2.^# ae Lfl-S-ir

(SPEED,WEIGHT) S/W 4=^ #44 #4 4 #4 S.^4

4# -M4# iL4=#7)7> 43# 4-4#. 44344.
4 4 #3 ojy -i-^-^ # 4# 44#44# 44# g.4#4 PANEL 5. 

44 ##4 INDICATER# 44M f##4 DIGITAL SWITCH# S 

4#4 <84 24# #4= 4E# #44.
a# #h!h44 #4 sfl# 442 44SWITCH# ###4 

2## #^#4 #4-2-4 SIGNAL GENERATOR# 4#4 ###4 4 

2# 4-4 44 24# #4= 4^# #44

#442
#442
cpu

CALIBRATION 
DIP SWITCH

#442 CALIBRATION

#2.42
#242 
CPU <34

CALIBRATION 
DIP SWITCH

#242 CALIBRATION
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11.

# ##41 ##2} #### 41# 7]&#f4 €711
5. ##£ ##^2] 41#^M 4^## #fc #°1#.
4* f-SH^i ## €ti]S] 7l#3# ###3. S# #7]]Sj^ H/W, S/WS1

7fl#4- 4=^#%4.
# <£^]*\ 4=49# 9-9- #9-41 ## 4#4 ##.

1) ##/§-§• #tils] 7]]# 4M Aj^Sl h/W 7fl#

7] #21 ANALOGS DIGITAL ##5. 7H##H5.^ ANALOG

9-## 4= &# #sl7l#& #«] ## 7M^1 Is#

H/W ## §J°l£ 7>#t?>:E# ###. 5E# MICRO PROCESSOR# 4#°} 

4 ^j-§-7j-7j- "M ti]# #“4 # H4=##41 4="tt#5E# 7fl #0}#,#.

2) Tfl# 4H S/W 7H#

7l#21 #«1## #B] MICRO-PROCESS# a}^es^, 7]# 9#

# S/W5. #5l##7l 4j#4 W 7l# 7fl# A.97-1 H/W# S/W

# S-Was.# 7l#d] 7fl## 4= #£# 7fl #§}##.

3) MONITORING PROGRAM 7fl#

##2} ## #Bfl# # # ANALOG 1M ^ ##, DIGITAL #S.

###### ### NOTEBOOK PC# ## PORT41 ###<4

###°1 MONITOR # 4= #9 S/W# 7H##3.^.4 S.# £-§-#^3. ##

# ### 4= 5UH# ##4.

4) #ti]d] Til# 41 <4 4^21 71# 9-5: #9"

##£ ##^b ^ti]2l 7]#9^41 tfl# #9-^4 # ####d:4] #

ti]Sl-2l x}### ### ###<4 £-9-3. 7)1## ##41 # ##2] ###
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44 3*3 T 3* 32:7} 34.

5) 3 #34 3*(3*4 #34 33 *413 £* *^3)

7]#6|1 3*3* 3 #34 43# 334 M34 43* 43^3413^ 

#^* #t * 3s# 7M334.

7je merric 44 344 7fly> 34# 4hs}3 43-4 34.

MERRIC34 34# 45. 3#3S. ROTERY ENCORDER* W34 4 

£ 34# PULSES. #444 4*413 344# a# 3M# V/F

CONVERTER# #44 PULSE 345. 3444 COUNT 4s 4 3J:* 44 

ANALOG 3&S. CONVERSION44 4*33# 3#44.

7fl#34# MICRO PROCESSOR* 4*44 344# ANALOG 4 

DIGITAL 3J:* 4 I/O B'D* #44 34 34 DATA 3&S. CONVERSION 

44 CPUs. 3* 334434.

3=4 *S34 44s MERRIC44 3** 4 FEEDER 44 144 4447} 3 

444 333 7flt 3444# 33 34* 344 4 FEEDER4 314 PART* 

#344 3 *413 41444.

7M3 33 *3 33414 34# 33 344 3344 343 43# 4 

a^-4 4* 333 33 344 34ls 7}*441 434.

&3 33 347} #33341 44 34133 #34 33344 *35.4=7} 7}*4 

—s. 31*33 *341 * 34* 3 4= 3^-34 3*4.
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<4\SE ^ #7] (RESOLVER) TEST>
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<S/W 7^>
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v

<xsax avi #lkk tei>



<!*> «=s- 3-8->

•v

i
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<1*} TEST>
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<2x> LAP TEST>
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<22> 44# 44 SPRING 4*>

122



<24 44# 94 #4>
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<2*> TEST>

<
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