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Studyl of the H'u_rhaﬁ Operator-Plate Mill System
—Development of the Hardware and Software—

MasasHr OKAWA** TAKEHIKO NISHIMOTO**
MasAaTAKA OSHIDA** SETSUO KAIWAHARA***

- The aim of this research is to develope a hardware and a software requiring the evaluation, from
the point of view of the man-machine system engineering, about the human operator-plate mill system
(as man-machine system) performance. - v . '

The concrete goals are indicated as follows.

1) construct_ing the mathematical model of the human operator-plate mill system (HOPMS) char-
acteristics,
2) 'analyzing HOPMS operations,
3) proceduring for HOPMS training,
4) evaluating HOPMS effectiveness
The system analysis conducted in the preparation stage were as follows. .
1) drawing up the system flow chart (including the standard operational sequence analysis)
2) analyzing the system criticality,
3) analyzing the man-machine interface,
4) analyzing the man-machine dynamics,
5) setting the system training requirements,

The hardware is consisted of the computing part (using MELCOM EA-7160, the simulation of the main
motor djfnamics, the elongation curve, the tempverature'of a steel plate and the total system control are
. performed.) and the mill control desk (functionally simular to the real desk)the relay box, the evalua-
tion display panel (using A/D converter, evaluation data are displayed and/or printed out), the re-
cording part (the physical volumes such as voltage, speed ahd etc., ‘the operational volumes and evalu-
ation functlons are recorded) and the AVR. The software for the system evaluation was con51dered in
terms of ‘the opera‘cmnal efficiency and quality and mlsoperatlon

‘: The tentat1ve evaluat1on functlons were derived.
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_Table 1 'Companson between olld—tyi)'é"zifid"new type tralnmg 51mulator
-;.;mﬁaﬁ 3w v X ORIALEE A
ITEM T NEW-TYPE SIMULATOR

OLD TYPE SIMUITATOR -

1. Preparation i

i
1) man machine system '
analysis

setting of system trlavlmg
requirement

2. Performance
1) simulation level

2) training possibility level
3) system trainingprogram

et

i

3. Operation . ... . .%.0%l
1) system fallure emergency

2) combination of opérz'ifro'lfal“"'

conditions

3) coordination of multi-
operator

4) human operator dynamics
measurement

only machine system ana1y51s

qualitatively
1
level almost similar to -real- -

system or roughly 51mu1ated a’
few of varlable factors

limited S

complled only through
experience ;

gériérated by instrlfléfﬁf'w" o

poss1b1e to some-‘extent"- ’

possible occasionaly..h.

possible qualitatively

total system' analysis

. quantitatively

* level considering the object

of training evaluation ;
relatively a large number of
variable factors

extremely higher

economically compiled as
computer program on the ground

of quantitative data

generated arbituary by either
computer program or instructor
possible

possible

possible quantitatively

- quantitative evaluation of

4, Evaluation

1) total system reliability impossible
2) system effectiveness impossible
~3). . system behavior | impossible .
-4) trouble shostiﬁg ﬁossible o

. 5).;-training level limited
' : 6.)f,‘conutr>ol ‘mod_e B qualitative

only simple -evaluation:

system behavior
* possible
possible

‘a0 | possible

possible
"possible

quantitative
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Table 3 Constitution of the analog computer

7Frave, —x—DEK
B Constitution in - Constitution in N
Component 1966 1967 d 'I‘ota}. -
1) Operational amplifier 2panels 40units 3panels 50units | Spanels '50units
2) Manual potentiometer (IC) lpanel 10units . —_— 1panel { :10units
n A 1panel 10Qunits 2panels 20units 3panels 30 units Tso(;cal
s B Ipanel 10units ™ — lpanelsglOunits units
3) Servo set potentiometer Ipanel 30 units _ - 1panels '30units
4) Servo amplifier (for servopot. )~ l'set : — 1set




AFA RV~ 2 —EREEERE YA 7 2B T 5% — 9 —
5) < ‘Coatrol panel A" “Lset S S
6) Contorl panel B (Alarm signal | =~ - 1set 2 Enlarg‘ed.» ' “Tset
of overload) ' B ST -
7) Automatic programming panel 1set : ——— lset
. 8) - Logic panel 1set " Enlarged Iset -
9) Digital voltmeter 1set —iT 1set
“ 16) Load torque computing panel lpanel 1lunit Enlarged ' 1panel lunit
11) Connection panel A, B Iset —_ ‘ . 1ste '_
) l12), Patéh bay. (included program 1set Enlarged ; 1set ’
- = Pboard, limiters, impedances and L. 2
etc.) PO
«13). Power supply (for linear comp- 1set —_ 1jset o
onents rack) b o
""14) Rack for linear components ‘1set :  — - lset
15) Multiplier/divider panel B lpanel 2units 3panels " Gunits _4paﬁéls 8units
“16) Function generator A lpanel 1lunit - 1panel - lunit 2vparv1,e1"s - 2ur_1;its
. 17) - Power. supply (for non-linear lset ) _ 1set :
.components rack) L
.18) Rack for non -linear components Iset ; — lset’
(ﬁ?:g:rﬁ;myomtg " (Rack for linesr components ).

[

L -1

I

[ Name plste

1

T T

Fower supply A Fower supply E | Fower supply A | ~Fower supply 371}
. Multiplier/ o -_": . Seryo ampiifiei- ’
Dividse paned B | | { | ¥{Logic porel) | Blank ponel
MulEiplier /. v _Ptentiometer A ! Blank Servo set -
Divider Fanel B L Rlentiometer A [ Rtentiometer B potentiomster
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. Study of the Human Operator-Plate Mill System

—Development of Hardware and Software—

M.OKAWA, T.NISHIMOTO, M.OSHIDA, S.KAWAHARA
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18-4, 1~22 (1969)

The aim of this research is to develope a hardware and a software requiring
the evaluation, from the point of view of the man-machine system engineering,
about the human operator-plate mill system (as man-machine system) performance.

The hardware is consisted of the computing part, the mill control desk, the
relay box, the evaluation display panel, the recording part and the AVR.

The software for the system evaluation was considered in terms of the opera-
tional efficiency and quality, and misoperation.
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