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Abstracl

An operating principle of PID module was implemented using the load, where the integer in a PID
measuring derivate equation were valid in the ranges of 500-9000, 60-1000, and 000-9000, for P, I and D,
respectively. A load operation program was designed to investigate the PID theory and its realization process.
With it, it was examined the process that the current PV tracts the target SV. By investigating the time
when the PV approaches the SV and the rate at which the EV is varied, it is revealed that I) larger (or
Smaller) Kp leads to faster {or slower) approaching of PV to SV, 2) smaller (or larger) Ti results in faster
(or slower) approaching of PV to SV, 3) larger (or smaller)T4 causes smaller (or Larger) rate variation in’
the EV. These observation were found to coincide with those of PID operating characteristics. Though this
implementation, it is known for the widespread use of PID module that an improvement should be made in
the error of temperature. This, meanwhile, implies that the computational time of conventional manipulation
valve must be faster than 0.1 second. It is demanded that an improved PID module including the A/D and
D/A module in itself must be used in conjunction with PLC.
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Table 3-5. Buffer Memory Address Structure of
PID Module and Data Set Value

Address Contents Set Initial | Data | T. R
Range Value Figure | Function
0 Ch 1,2 Drive Sto b - 1 R/
1 Ch 1,2 Auto,/ - - 1 /W
Hand Operaticn
2 |Ch 1,2 F/R Opera - - 1 W
3 Ch 1,2 Alarm -— —_ 1 R/W
Operation
5 ~6|Ch 1,2 Set Value| 0 ~ 4000 0 8 R/W
13~14 | Ch 1,2 Process V| 0 ~ 4000 0 8 R/
21~22 | Ch 1,2 Manipulate [O ~4000 1] 8 R
Value
37~38 | Ch 1,2 Proportio| 0.0~ 100} 500 8 R/W
45~46 | Ch 1,2 Integrate| 0,1~3000] 1000 8 R/W
53~54 | Ch 1,2 Different | 0,0~3000 0 8 b %)
T7~85|Ch 1,2 MV 0 ~ 4000 4000 8 RW
Supremum Value
/lowest Linmit
101~108 } Ch 1,2 Error C - - -_ -
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Analog Input Current & Digital Value

29 3 AFe tAdg 9 A9 49 de8sA
Fig. 3. I/O Characteristic of Current Digital
Value, Voltage & Current

g9 BE 2718 229 dd tololadg =
F &AHez xS 4AY 4 AL 29 7
% 33 P068, PO78% MOV W3 o2 D205 D213
] MAE o]&3|AN EEE 7IFA77] A vz
AA dolg WAE D052, D0S3ez F3, £33
3 P00, P0529] =1& 59 PID, A/D, D/A 2§
o FRAEE TEANE 5 de ZRIYe] oF
oz UF 2AFHAEQL a FA FOI022 On A7)
2 MOV 93e= AMXY D205t AHEAd AD



BEE9 AL tule]l2Z 200 + 5 = 205, 200 +
13 = 213 °lt}. 47|14 D200 A/D A B4 tule]
zolt}y, o7]1A 5= MdAz WH W= WAy,
132 @A Ay A2euAolct

4. PID, A/D, D/A =2=9 S=xtaz|
FHZ2IY

4-1.PID 28 23 ZzIY(PLC 2)

PID BE5& 4% & Ae ZEIYL Fig
3-5-1), 2), 3), 4), 5) , 6), 7), 8), 9, 1014 R}
Z g tolojaRe F{Y =2a9es PLC 2
A Fig. 4-13 #Ze] 2AA3ste PLC 2 WlR¥d
do AAslg PFHA S/W P010, P11, PO12,
PO198 &A3L)

Slot Buffer PLC CPU

Address Memory Device Number
FO10 3 3 3
—II—-——{GET 0006 00000 D0200 108 ]—E.C 101~108

F——{MOV  h0003 DOOO0]————— Channel 1,2
—{MOV  h0O00 DO0O11 AutosHand Oper
———{MOV  h0002 DOOO2} For/Reverse
——{MOY h00O3 DO003) Alarm set
L———{mov PO0O0O0 DOOOSI P.1.DS D
FO1C PO19 PO19 S/
r—II—II ~II—7—{PUTP 0006 0000 DOOCO 0004)}——1 4= 4 Word

——{PUT 0006 0005 DOOL1 0001 J— Set Value
[—{PUT 0006 0006 D011 00011—
L_puT 0006 0013 DOO12 0001)——| PV
|—{PUT 0006 0014 D012 0OO11-—
L—{PUT 0006 0077 DOOOG ooou—l MV Supremum V
—{PUT 0006 0085 DOCG? 00011— MV Lowest Limit
—{GET 0006 000Z1D00S0 0001 1——| (0~4000)
L_{GET 0006 00022D0051 00011— Manipulate V.

PO10

-II—E:PUTP 0006 0037 DOCOS 00011—
PUTP 0006 0038 DOCOS 0001)—‘ P. Integer

PO11

FII PUTP 0006 0045 DOCOS 0001]1—

PUTP 0006 0046 DOCOS 00011—~] I. Integer
P012
HII PUTP 0006 0053 DO0OOS 0001]—

PUTP 0006 0054 DO00S 0001]— D. Integer
{—1{GET 0006 0037 DO10C 0001}—
—{GET 0006 0045 DO0101 0001)— I;:lDip S/
F010 ——{GET 0006 0053 DO0102 0001]—

—I1 (PO68)
FO10 Enable
—II—E MOV D205 DS2]———— Set Value
CMP (D/A) SV(200+5)
MOV D213  DS3J———— Process Value
{END~ PV(200+13)

Fig. 4-1. Ladder Diagram
4-2. AD, D/A 2& 28 Z 233 (PLCY)

A/D, D/A 2E9 2d Z213L Ladder
Diagram Fig 3-3, 3-4, 3-5, 3-6% $%3Ae=

Fig4-2¢t 2ol ¥t ttelojasg FA4dste] PLC
19] vizggdgel AFsnFig. 4-19) @] tho)of
age] AHHAP S/Well gsiH Edah

Slot Buffer PLC CPU
Address Memory Device Number
3 2
PUTP 0006 0000 hO03 0001} Using Ch 1.2
PUTP 0006 0001 h0O0O 0001]4 OV 5V
FO013 (4 mA 20 mA)
II—{PUTP 0006 0022 h0O1 0011 Set Data

FO10 PO61
—I11—II

FO10
—11 GET 0006 00013 DOO11 0008] -{ Read
GET 0006 00000 DO020 0022] -
FOO0 PO71
FIT—II-——1{PUT 0007 0001 DOOSO 0001]—{ Ch 1,2
( PO78 ) Digital Value
———[ MP DO052 DO053]—q Enable
F120(<)
+—1 [ ————————( P050 )— Forward
F123(3)
'—]]——————( P052 )— Reverse

-
-

Fig. 4-2. Ladder Diagram

4-3. PC, PLC, PID, A/D, D/A EEZte]
A adA

PID 25& PLC 2 FX AF3sz A/D, D/A
Z5E PLC 1 A9 FA}n FAE &7 A%
G242} vl57E KLD 200 GSIKGLolgh:s B=9) &
oJ7tA o} T FHE ATt
1) ALT + OZ Configuration ModeE £
T Loader Configurations]s PLC Type ©1A4
500, 10002 A3tz FAld FAXEE Coml,
Com2 FolA €3t YA Esc 712 Aot
2) 94ka PLC Configurationdl X ¥ 1, 2 A o
FellA AFE wieh o] AF WA h0l, h08E
Fig. 594 ©, @, @9 447 2o}

E 4-1. ho19 ¥4 v7(PLCD)
Table 4-1. Communication Menu of hOl

Self-station : hO8
Link Enable : Yes Access Protect Enanble : NO
Remote Sync Enable : NO Write Protect Enanble :NO

NO ([Station |Type |TX Addr | Number |RX Addr
Number
Loca
01 hos ) sxexx | xx DO0011] 02
Loca
02 ho1 1 DO0SO | 04 323 Lad




¥ 4-2. h089] %4l w(PLC2)
Table 4-2. Communication Menu of h08

Self-station : hO1
Link Enable : Yes

Remote Sync Enable :

Access Protect Enanble : NO
NO Write Protect Enanble :NO

NO |Station| Type [TX Addr |Number | RXAddr | No
01 hos8 Local | DOOL1 02 sx23% =
02 hO1 |Local | s»sss *x DO0S0 04

3) A4 B4 vwe & Fete] AFe] WAE
AFE 7 YA 71R=9 1§ Typedl® F1E,
RX. Addr(4 =g 2)9 TX. Addr(F4 o =¢
2)°l ZZ+ D11, DSOS ¥Hsta, ALT + F79] o
%712 PC CPU 3% @ #dAxed AZstn o
A, kAl ALT + P9 ¢]5 712 PLC CPU =& &
A2 A PLC Communication® #zuWjx
PLC Mode Change %14 Programo.Z #AMNE &
713 U4yt AME WriteE2 £Vl RAF
A b 100 Steps® A4 B4 vlwE AU

5 PID 28 Sxd2 7 dgan
5-1. PV7t Svoil 28 =efe] $E3t
#. 5-1 PLD®] A3} PV SVaA

Table 5-1. Relative of PV &SV, & Set
Value of PLD

P I D T
Initial | Initial | Initial {Counter Clock & Under |Remark
Value | Value{ Value |Counter Clock 5V
: : : 7~15
maA,
that is a
Set
Value,
500 1000 | 0000 258ec
1.24Sec Kp<I(F)
PV
—SV(S)
9000 60 | 9000 1.20Sec
245ec Kp>I(S)
PV
=SV (F)
9000 60 | 9000 |Variation Rate of E is weak,
500 1000 | 0000 |Variation rate of E is strong,

P, I, D&} 44 2o we} 4Age PLC X
o4 BCD S/W2 0~9999 WelA dAsAxn, &
EHRE T < 15 mA WelA A/D 259 OFFSET
/GAIN A5tAZ AA Wt W AA B 44
714 dAste], 49% Ase PV/E SV o H2

e A2 AMEHY £= e ® 5-13% Ao
Kp7t & A% PVE SV w2A e, o
A AeE =9YA F2Yd Tirt ¥ AF PVE
SVl =2A 2@k WBdid Afe w2 Td
7 & 7 E9 W3hgo] Zaird, Bty F§ EY
Bahgo] ity 4¥AF #L PID 2EY FF
428 B4 A9 g

5-2. PMUOl Al M Ztoll cf gt sixfgtel
2 4E

Fig. 6914 P, I, D A5& Z+ZF 500, 1000, 0000
o2 HABHPEL o EVel #zt&o]
Z3A Jdetten, & FElME PV/E SVE
g Atez HITIEe RAE ¢+ YU o 3
dAe =gA HIAIAD 9714 gAd &9
724 ERFge= oldza Y AF 7 mAE 9
0 §c}, 14745 9 Wike 2 EFte 273415 mA)
2 H23Es AH Y dAY £9eld. Fig. TdH &
P, I, D A& Ztzt 9000, 60, 900028 HANES
i & WM E PV SVE HT8e AZke] E
ojzien, 9 wWakd M PVIZE SVE HIde A
Zbo) ol

. T
HENE Poosam !
=T} 0
[ R~ ] o
1 ;1608
. b peoe 418
- ;
i : 1,
[ [] : 1
L)
N A 48 173
]
Lm || m |
sv "
aft
15
\\ na ?
|' 4 } }
:a ) 2 Y

a9 4. AART29) dg A dodd
Fig. 4 Approach(724) of PV to SV

714 2734 EZgtold, 17838 HXgte] A
23t e FA &3 XY gelv), Ao
2 PMU A¥& F3A WX Fig. 6, 79 X-Y
29l e oY= Svel HEF PVEYsE PID
EE g 5A4S dden #dANH F3
o] 8¢ BHA P, I D 3 A4 AR
A%z AF PVIE svE HEse 3L AD,
D/A 2E9 EA &3 MVCM, PVCM¢ EA] 3]
Ax #% 8 F AR, PMU X-Y A 2892
& 534 T PMUC} 443 SVE] W3 PVE



o HS BAE 9A" BAFoE AYI #A5Y
F AN 9 BF & TFe oY AdEs elA
= AFHAAT FA A FANA 2L 71A
A ox=7 Ardrh

a9 4, 59 XF T/SA4 10~20, 30~40 Alold]
A 2% adez vehie dHae dAE Jerd
o, o] "7 0ol ZHhS)oF ¥3@ WA HAo
gt 6349 A7|E P I DEE FHII FA2=
2 o+ 180°gel A -180°3 el md HE WA
o] ol Homz #FE}d 4A %A EARn
Ak

. ¥ 4
i : 5& 3‘2 43

u

:1% 5. A 2134)e) thgk AAge H2E
Fig. 5 Approach(2734) of PV to SV

6.4 &

1) £ Ag FAE ol43te PID &9 § Y
2 & TPAF2Z PID RES A ¥ 247
& HigE 4 gen, PID XEE AD, D/A B
B3 zgsA 9 FEHodte AE A3HE
& Atk

2) MEsojM A9 Ay A PV SV #
A 2 PMU X-Y A& a#xE FsA PIDY
FEUE B4 dEHE ¢ AN

3) PLC 24 PID REE& #A&sx, PLC 19
A/D, D/A 2E& #&sd PLC 13 PLC 2 A}
oje] deje] Ha FAlel HAPE & F AN
=3

4) 34 = EEE dAxeg AEAAN BAY
FAEE £& Ao & ¢ Yv WHer ¥
o A FRIL A whER AAED @
& AAAAY w3 AHAFH HAGE o]FE
#A4& ¢ F Uk

5) ANAAY AFae ANxA Agrlz W
AA 4~20 mA9 AFHPon o|F9 Y2

PVCMe.2 A4 AAHE o4 5 A

6) e JALE 3¢l D/A &9 kel MVCM
I HEE BN 38 FE REHE T334
EE 3 ey o) d By s ¢ & Ut

7) PIDEE3}, A/D, D/A R5& 2%3d PID
2E9 A vH d4E ZaMV7E ¥-3
g FAANE &4 =Z2aY YPHE F
g 4 AUt

8) PLC Test Kit 1914 A/D 2&¢ 71 E§
AFAZ SVE AAse ¥ PLC Test Kit
2914 P, I, D A543 A4 U ol HdAs
e Uyes 4 5 .

9) PID €9 ¥A3+= P, [ D £ Ay 1A
o #g =& A4 F71E% 01 sec Bt %
Zhof o] AAIE S & & AATH

10) ARG o2 l=gold oz AikAIZEe] 01 sec

o w2z RAsy] S8, LEHAE Fo]7] 9

N PID 25 4 7182 A/D, D/A REY

3lzrt FAld A elsln, 0] AT ES R

BZgok @ o Almdd
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