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ABSTRACT

“The Hydro Power Plant Turbine's speed control system ® is invented to set a control
system that make the turbine automatically operate in appropriate speed when it is on load or
no load. The basic concept of the system s to controf water that flowing into the turbine and
to check the position of water valve when it is on and off comparing with the setting value. To
work out for this concept,the system is designed to be computerizeed using PC-BUS
INDUSTRIAL wish is able to continually operate the designing process was controiled by using
and industrial computer Which there were remote conirol and local control parts in it. Tha

application software was called ORCAD program where we wrote file library and schematic in

it. Then we used the software driver which was wntten by the TURBO C. program. Now, we
have already finished all software job as well as prepared all the equipments. The next

procedure is to install the system at Chulabhorn Power Plant.
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3.5 PD CONTROLLER (PROPORTIONAL PLUS DERIVATIVE)
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4. LOAD SETTER OR POWER SETTER (65P)
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6. DROOP CONTROL
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Faatady Susiiusauisesssuunandly 3 He 1 LOAD (Mw) uJé‘qu'hJ 100 MW.
An2aL SET SPEED DROOP Wiwinla? 1 100% LOAD winriu 100 MW. (RATED GEN.)
-1 3 Hz, Aedhudl % riey
nrnm‘-‘{ 50 Hz. winnu 100%
* 3Hz " X100 = 6%
50
- 71 LOAD 100 MW. Wi 100%
SPEED DROOP SET = AF% x 100%

Ar%

6% x 100% = 6%
100%

7. GATE LIMIT (OPENING LIMIT 65L)
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. | min. | openmva v
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GATE LIMIT

2947 MINIMUM SELECT azidandtycyaod INPUT #ﬁauﬁqm‘lﬁdqu‘lﬂ OPENING CONTROL UNIT
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8. GATE OPENING ‘CONTROLLER
dilazidusougaitres GOVERNOR Wusnufldealmerswinandsanaiinindderilss

GUIDE VANE OPEN mnﬁﬂmﬁﬂmi‘uﬂsjﬁu OUTPUT yeasiaid

ACTUATOR

E
s

¢ | DISTRIBUTINE
GV

L 140 1z

LVDT

goyanauilidanludaudiazinan GATE OPENTING DETECT usefoyynaufiensnudann
MINIMUM SELECT

OPENING COMMAND ifludityeyrnuiigalk GUIDE VANE dailn maakesnns deyoynodi]
4191N MINUMUM SELECT finsaimsaaaaunisdla-layes GUIDE VANE (GV POSITION) Hlag2 uuu

8.1 ACTUATOR POSITION FEEDBACK (PILOT SERVO FEEDBACK)
wuuHle LVDT (LINEAR VOLTAGE DIFFERENTIAL TRANSFORMER) iflusiansaadumiumnienes
ACTUATOR POSITION

OSCILLATOR

op

o -

$ DEMODULATOR

] ——oF

FIG LVDT-SIMPLIFY CIRCUIT
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8 2 ROTARY DIFFERENTIAL ELECTROSTATIC CAPACITANCE TYPE
afEmsndeufiludnusus LN WewdeuAr ouTPUT melutlsznaudan

FaufurlszqUuAnld (VARICAP) uazNAt BRIDGE malileunufiFertmai1es GUIDE VANE @x
uuuﬁﬂﬂe:aqzﬁ'uLﬂ‘éuum'\uwhtmmﬁtﬂé'uu'lﬂ AIBRIDGE azAssdumeuiAeuwsdiiiendsu
ulsadin OUTPUT fiaanin

ouTPUT MAazilunszus (CURRENT SOURCE) 4-20 mA mﬂ'\mmn'\?mutﬁﬂlﬁ‘lﬁ'ﬁﬁﬁ?zmﬁ’q—
N6 Aaus 0-720 13e 0-480 TaisrananTnLFuwe 1A Has1eI8s OPENING COMMAND fiu POSITION
SENSOR azinluisanriL DITHER esalqa AMPLIFIER wiaoudunszusitesit CoIL 184 EM (i
daifln- DISTRIBUTING VALVE

DITHER Wudityryaos PULSE A szanas 140Hz. Yiansesaniudoynyrnudau INPUT 389
AMPLIFIER iasne ¥ COIL 189 EH UsslomMiAetooanmnnaiiadesnanamuiiaseni

useanlunsruanguInizAeamsadenil ACTUATOR PISTON
9. JOINT GOVERNOR CONTROL

wtif

- WMFEN9FL LOAD (SHARE LOAD) 189 TURBINE usisgsaluiivinriu

- AR TOTAL LOAD T3 PLANT ¥auain Tntisau LOAD 164 TURBINE NN UNIT v:faﬁmuqu
uazhinnuaudan JOINT CONTROL

Trseafuasdnnlrenay

- TOTAL LOAD SETTER (65P) i LOAD 9¥uunt1e3 TURBINE nnﬁqﬁtﬁum‘s’mmj

- CONTROLLER UNIT viwihiiaquaunisu@tuwlesses LOAD ey UNIT

- LOAD DETECTOR FEEDBACK A37868y LOAD 184 TURBINE RifuiAevagusias UNIT

- DROOP ¥uthiirmuasisaguaadtesvuLAn/dnuwadlyl (FREQUENCYCOMPENSATE)
- PULSE GENERATOR yiwiihfimifiadtycyininanailiedaiia-aa POSITION 184 LOAD SETTER

wAsy UNIT
R —» LOAD
65TP CONTROLLER (——»
L —» Raise/Lower
N A A Signal
MW#1
MW#2

MWin
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NTANIU

- JOINT CONTROL azendt TOTAL LOAD SETTER (650P) {lusiarinmin TARGET LOAD Havamaen
PLANT a UNIT PiAuiadeclu MODE INDIVIDUAL (SIGNAL) 4z MODE JOINT. CONTROL Tatlusnias
UnAtansn OPERATE wuninaaiuld

- luggm CONTROLLER azulsengudan FUNCTION MPAMATUREMIAGRE UALANUUANAT
$EWN 65JP iU ACTUAL LOAD FEEDBACK -

-+
657P »3) >
Total Load Reference
for unit on Joint
Total
Unit
( indivdual )

aNANAYILANANIEIREIA REFERENCE LOAD SETTER il UNIT finauinudan JOINT
CONTROL HasnildamilimAnedeinafwih Tnsmaneredsfsrsanld 258 Ae

1. 61 UNIT fimunadl RATED LOAD winfuyn UNIT itfu 3 UNIT wiariu Anadieazldisuan UNIT
7 ON JOINT fhusiauns

+ .
65IP 5 ¥ o
11 Average Value
for Bach Unit
Total
Unit
( indivdual )
Number of Unit

on Joint
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F29819 (TU 61 RATED LOAD wsiag UNIT 200 MW uszifu INDIVIDUAL UNIT uee 120 MW TOTAL

LOAD SETTER (65JP) 480 MW,
e ON JOINT 1w 2 UNIT AnfiAuandléann JOINT aglddadl

) + 360MW. .
65TP ~/Z\ » o > 180MW,
430MW, -

120MW, 2

CASE 3 UNIT ON IOINT

4 + 480MW. -
i ‘@ » — /> 160MW,
430MW, 4
F
oMW, 3

RAINFAIVLNULLUSN UNIT #lﬁ'\ JOINT se1a 1921 LOAD ﬁlugﬂ“'\ﬂ UNIT %‘Lﬁu'lu INDIVIDUAL
MODE nacilifaase51 UNIT 7 ON JOINT S22 OVER-LOAD i §1SET TOTAL LOAD ¥ 580 MW, wruzfi
INDIVIDUAL winrfu 120 MW, naciiiiufTaeiiias LOAD # UNIT INDIVIDUAL axvinls UNIT 71 ON JOINT &
LOAD saarnieny wdansdiilaaiuian UNIT OVER LOAD snansnld LIMIT AND ALARM BLOCK sdlhlita
Weaul OPERATOR M B

——>ALARM
631P + o\ 460MW. MAX. 400MW. .
> > 200MW,
SROMW. ALARM

A h

o

120MW, ‘
Total of rated unit

on joint = 400MW,
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' ) ! J v ot J
2. nsANRALIEIUSAZ UNIT Aatisin BASE 189 RATED UNIT 71 JOINT atldAniednlugyuy

389 PER UNIT (P.U) vi¥8 PERCENTAGE Sntturiiminsfinsnaun UNIT Aifl RATED sinafu bfewin-

Munla)
——— ALARM
651P + MAX. RS R
/ ALARM * | AVERAGE VAUE
‘ ' PER UNIT OF EACH
TOTAL UNIT ON JOINT.
UNIT
( individal )
: TOTAL
OF RATED

{ mnit on joint )

#0819 UNIT 1§ 3 RATED LOAD 200 MW. UNIT 4,5 RATED LOAD 250MW.
CASE 1 i1 JOINT 5 UNIT '

65IP +_/E\ 880MW. | MAX.LIMIT | 880MW, | . R
880MW, A ALARM . 0.8 PU
11000MW.
0
11000MW,

Frfild 0.8 PU dlerilWlgnuify RATED vecusing UNIT /1%
UNIT1=UNIT2=UNIT3=200x 08 = 160 MW.
UNIT 4 = UNIT 5 = 200 MW.
LOAD 998 = (160 x 3) + {200 x 2) = 880 MW,

dadung Aewn uNIT aziAueies?l PU vda PERCENTAGE WearulasasFu LOAD 7 100%
. y a4 o a o
wiauiu wiszdifywniFes MINIMUM LOAD Aiwsiaz UNIT aznanlfidumiadldlaelifialoymFes
. . ' ookl
VIBRATION A9a1usiaennuua MINIMUM LOAD 10uzAduANdae JOINT CONTROL FeazilAnmnariud

UNIT RATED s qaitidailuqniidesanilesnus OPERATE A2t JOINT CONTROL
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CASE 2 i1 JOINT U3 UNIT

65IP + 470MW | MaX. amMw |, R
880MW ALARM * 0.072 PU.
h A
650MW
410MW
unit 1,4
( individual )
650MW
UNIT 2,3,5
0 -J * e :
A AR aauu ACTUAL 'Iddail
UNIT 2 = UNIT 3 = 200 x 0.723 = 1446 MW.
UNIT 5 = 250 x 0.723 = 180.77 MW.

LOAD 9% = 410 + {1446 x 2) + 180.77 = 880 MW.

FREQUENCY COMPENSATE (SPEED DROOP)

vimtihiimacaonidresssuuldeddan MW seausis UNIT Tneld FREQUENCY
DETECTOR 789 GOVERNOR ﬁﬁagjm‘w’qﬁu REFERENCE FREQUENCY TiruuafnelJOINT CONTROL 13a
129 UNIT A8 dieAveunnsld REFERENCE FREQUENCY Wnariuazninliinns COMPENSATE Hisnideaiu
Fatitn REFERENCE 189usine UNIT N2 COM-PENSATE amadliviriusuiieannanane UNIT SYNG. -
dinsndannafisnai FREQUENCY we9s:aiys snistusnaassinauvinlsh REFERENCE FREQUENCY
anusiusinaiufn GOVERNOR uwWszuLariine SET 1 FERQUENCY REFERENCE RFinwinil 50Hz wéa
amnnnuaissduszunuga

MPBBNULLNATAANUTE COMPENSATE 721919 JOINT CONTROL il UNIT ¥inldf 2 dnmru

e
Z
The

1. AuANTalF&n o 10u RAISE - LOWER SETTER 189wine UNIT uazl4 FREQUENCY
COMPENSATE 944 UNIT 189

POWER DETECTOR

: { MW)
i
RAISE
iULSE POWER +
¥EN.
AvErAGE T - LOWER [SETTRR
VALUE
+
SPEED 65F
SETTER +
JOINT CONTROL. GOVFRNOR -
FREQUINCY
DETECTOR
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meLfunlasuiiia-an LOAD axiims VARY POSITION 484 POWER SETTERifi8ifa-6m LOAD
Sndiuils

Finmseenuuuazifinanminmeng CONTROLLER Aasefufa DRY CONTACT svuupa
Aun8l1 GOVERNOR fmatinAnnilsznns faiuvesiiiiaessiin ERROR Tuszming AVERAGE VALUE
i1} POSITION 7849 POWER SETTER duFuusiagm PULSE GENERATOR haifina

2. aauAnTnelddynyins ANALOG A1n JOINT CONTROL Lﬁa'lﬂmunumﬂﬁu-m LOAD winy
UNIT wiudryoyneuaquanee UNIT

TuULLILSNNIAYLAN POWER SETTER azaduAn FOLLOW UP ilusaluwudl 2 duiite
FOLLOW UP iftnetiiieniitetlauiunis SWING nacl CHANGE a1n JOINT i INDIVIDUAL CONTROL

Wit 2 1 ferAedygniidadinan LOAD adldAnuniuenlill DELAY TIME wiazganniu
F24989M9¥11 SCALING ¥ MATCH fuseaidusivia 2 3afansnsalfraunaldsudadu

UANAIN FUNCTION mavinundiugalussun JOINT CONTROL il FUNCTION nasvinenulu
#7184 PROTECTION 8ndae etleaiilild finnanssnuseanisyineuted UNIT Unf - uszszuineng
I FUNCTION AiRasiiluszun JOINT CONTROL i)

1. UNIT LARGE DEVIATION

ATRABURTYOYICUANNUANAINTEWIN JOINT SETTER (AVERAGE VALUE) il ACTUAL LOAD
DETECTOR 984usiei UNIT S7uansinaiuifiu LIMIT Aitwusidelsi Ineunfiay SET 1ilszan 20% 1a9
RATED 4az DELAY TIME tszancu 30 Junfi ALARMSIGNAL ienuszilan UNIT siudiu INDIVIDUAL
CONTROL Katususrdn UNIT firndenqunudas JOINT CONTROL Siloguisnansanunudan JOINT
CONTROL ¢ sniludaensaadan

2. MAXIMUM LIMIT OR OVER LOAD PROTECTION

nacififins OPERTE iAted UMILNANASLNY UNIT ON. JOINT 482119 UNIT INDIVIDUAL UNIT #
ON JOINT 4241 LOAD daufimeann INDIVIDUAL Tuunapfeanaazinnndn RATED vesinies $ame
faafllailsi OVER LOAD 1919xfinsas LMIT 13§ comMMAND #Hluefialaiifiu RATED 189 UNIT i 1
vrusA uariuaziidonusieulk OPERATOR am JOINT SETTER aann viedndeanns LOAD winduly
‘Y LOAD 7 UNITINDIVIDUAL 4y Az¥W UNIT pauAumat JOINT fiAnanas

3. MAXIMUM LOAD LIMIT BY WATER LEVEL DETECTOR

wiihfiazadreiude 2 widd LMIT axl@ouulsmussiusennmiiadeudeass
CHARACTERISTIC CURVE mnu1iin Wunuaaidlu POWER OUTPUT 184 TURBINERM DESIGN Bnfiuik

‘ r s WX % 4
TauNAFI MAXIMUM LIMIT 8784801091 RATED 189 UNIT fldtuagiusrduninmiladeu



23

-
uny 2
ansnzuasifadglulassnuszuumiuanamasaunsiunuu DIGITAL

n1TeANULY DIGITAL GOVERNOR CONTROL SYSTEM 14 PC-BUS INDUSTRIALMICROPROCESSOR
32 BIT 80486 DX CPU Usneusat REMOTE CONTROL use LOCAL CONTROL NNATUSOFTWAREDRIVER
189119 CONTROL i3t PROGRAM msvianufiat PROGRAM TURBO C #5190 FUNCTION CODE Uz
SCHEMATIC DIAGRAM #281 PROGRAM ORCAD fasnaiaziBmdaii

1. Aneoizlazea¥ronne HARDWARE 1895vuL DGOV. vsznaudansausing  #eil

1.1 REMOTE CONTROL lusiuiil4nauiAn LOCAL CONTROL vimsfasafuuii SERIAL
Rs:232 TniAmAa REMOTE CONTROL af,jﬁ CONTROL ROOM ilsenausiag
1.1.1 PC-BUS INDUSTRIAL 1 g1
1.1.2 HARDDISK DRIVE 245 MBYTES
1.1.3 FLOPPY DISK DRIVE 35" U8 5.25"
1.1.4 CPU CARD 80486 DS 32 BIT WITH FLASH/ROM DISK
1.1.5 DATA ACQUISTION AND CONTROL CARD
1.1.6 MONITOR SUPER VGA 17" RESOLUTION 1600*1280
1.1.7 KEYBOARD 101 KEYS WITH THIA
1.1.8 MICROSOFT MOUSE
1.1.9 LINE PRINTER
1.2 LOCAL CONTROL Lﬂudquﬁmnqu ACTUATOR AQUAN EHC (ELECTRO-HYDRAULIC
CONVERTER) I¥¥RauAx NEEDLE usz DEFLECTOR Wla-latimnuiesnts Anssegindifu ACTUATOR
Usenaudag
1.2.1 PC-BUS INDUSTRIAL 1 A
1.2.2 FLOPPY DISK DRIVE 35" U 5.26"
1.2.3 CPU CARD 80486 DX 32 BIT WITH FLASH/ROM DISK
1.2.4' DATA ACQUISTION AND CONTROL CARD

2. anwauclaseadrante SOFTWARE 9999511 DGOV.

¥ia REMOTE CONTROL usz LOCAL CONTROL @it FUNCTION m9vianuAaePROGRAM TURBO

C Auasifunsail
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2.1 REMOTE CONTROL 13tu#ael PROGRAM TURBO C H&N®auLay FLOW CHARTﬁ

ugmsiag

FLOW CHART REMOTE CONTROL

FOR NEW CONFIG

INITIALIZE
N|
MAINTENANCE OPERATION
DISPLAY DISPLAY
y
N-SELECTION ALARM DISPLAY DATA TREND
DISPLAY DISPLAY
SELECT DATA

REMOTE PROGRAM tflusiau PROCESS ftyrynuviavuaiusaies uaza DOWN LOAD DATA 'l

fla LOCAL uvriailu 2 dqu A

(1) MAINTENANCE DISPLAY §11snFan FUNCTION BLOCK 11 SET AR

(2) OPERATION DISPLAY Fungldatiiaiden

J L g
- ALARM DISPLAY ggdauidndien

- DATA DISPLAY  fiayalugurw 4

- TREND DISPLAY gAdnwouziilu CURVE
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2.2 LOCALNTROL @eudan PROGRAM TURBO C 1fuiu NENMOLEAIN FLOW CHART faudn

il -

INITIALIZE

NO

WATCH DOG ALARM

UPDATED

EXECUTE
N BLOCKS

4

INPUT/OUTPUT
UPDATED

A

EXECUTE

COMMAND FROM

REMOTE COMPUTER

LOCAL PROGRAM ¥19ulu 1 CYCLE 141aan 1 mSEC. ¥ivanulu LOOP §u DATA /qn REMOTE
CONTROL Hfnwouy

() INITIALIZE udoudumsina Tneni DATA 990 REMOTE uazrvinsin

(2 WATCH DOG UPDATE R$298&LNENNIUYY PROGRAM dniunafidety ALARM dn'ldfiu
Avinausie

(3) EXECUTE N BLOCK Jun"911 BLOCKS s ] 1 DIAGRAM N1vinau

(4) INPUT/OUTPUT UPDATE guuazifisusnn AlLA0,DIL.DO
, (51 EXECUTE COMMAND 11#18k@1n REMOTE smjiia
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2.3 N194519 FUNCTION CODE Tatld PROGRAM ORCAD (FILE LIBRARY)

Wumsrimuadyyrdnealuas BLOCK MIviRIAN 4 il SUMMING BLOCK, PID BLOCK, AN
D 2 INPUT, OR 2 INPUT ua% CONTROL STATION ithifu iifiasilullunsdeu DIAGRAM
CONTROL (SCHEMATIC DIAGRAM) aniiuils TaeiA3a¥a FUNCTION CODE dail
{1) RUN PROGRAM ORCAD.
(2) KEY LIBEDIT ; RUN LIBRARY EDITER
(3 KEY FCXX ; fin@anvifessaa FUNCTION CODE maiieannsius FCO1, FCO2; FCO3 use
FCo4 Wiusiu
(4) NIMUATUILLE BLOCK FUNCTION CODE
- BODY
- KIND OF PART BLOCK  1&an BLOCK
- NUMBER OF PART 0  (@8u CURSOR A utun? BLOCK Tifeanns
- PLACE
(5) Anseu BLOCK mntunafinuual$lute 4
- KIND OF PART GRAPHIC 1880 GRAPHIC

- NUMBER OF PART 0

- CONVERT NO
- LINE ynmsdnsey Tmﬂﬁwumjm?r'uuﬂxﬂ‘miuqm
6 Wilew U? fluA erwnin ADDRESS meusia DIAGRAM CONTROL
- EDIT Wesensudly
- REFERENCE
- NANE waew U7 u A

{7) AR PIN 189 BLOCK

- PIN ADD i PIN

- PIN NAME RO fvuade PIN = RO neciiifli INPUT ANALOG PIN usn

- INPUT OF OUTPUT @wanatineey PIN 9 iy INPUT Wea OUTPUT

- SHORT @andnmniziduf BLOCK @anuuuidudy
(8) BODY TEXT Widousdnes, fieumusnwniifens
(9) LIBRARY i@an LIBRARY

- UPDATE CURRENT UPDATE FILE LIBRARY
(10) QUIT e eanseanan FILE LIBRARY

- UPDATE FILE SAVE FILE

- WRITE TO FILE Seeanednly FILE fu

- INITIALIZE fafaannsBun FILE Suma SAVE uda

- ABANDON EDITS a9n_31N FILE LIBRARY
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2.4 A1$YI9T4189 FUNCTION CODE (FC OPERATION)

619 FUNCTION CODE auaa 27 BLOCK &eyryroudih (INPUT SIGNAL) BLOCK fniflu
fityryrtu ANALOG 19 CODE "R* diiudiyoyncu DIGITAL 14 CODE "* uawdtyryaos oUTPUT diflu
ANALOG 14 cODE " lu DIGITAL 4 CODE "0* Tntirimium ADDRESS siniflaattu BLOCK FCO1 & INPUT
ANALOG RO-R3 4l OUTPUT ANALOG flu L4 fludu

MFCNIAAN INPUT 189y BLOCKS riwumlat REMOTE slau OUTPUTTIAuSausinmus
YiFves BLOCK 1y 1 i (% FUNCTION CODE APPLICATION sznaw)

FCO1 LOW LIMIT {<=1%) & INPUT RO-R1 OUTPUT 00
Wefl INPUT ANALOG i <=19% ¥inl¥l& OUTPUT DIGITAL="1
FC02 SUMMING BLOCK i INPUT RO-R3, 10 OUTPUT
Lsiflunnsiin INPUT RO SUM rius R1 Taedl
R2 W GAIN 984 RO usy  R3 1lu GAIN 1849 R110 = '1' uainvinil DROOP
FC03 PID BLOCK & INPUT RO-R11,MI0 OUTPUT L12
Wumsvinlasarfupuaminees PD Ae
ERROR = RO(SP} - R1(PV)
112 =R2x(Kp* ERR + lGJEHHdt + Kd * ERR)
10 ="'t udm3d1 ON LOAD
FCO4 ANALOG INPUT & INPUT RO-R4, 10 OUTPUT L6, 01-02
fcyrynd ANALOG WUy i DIAGRAM CONTROL Tmiinu BLOCK
fiimna ZERO+SPAN 7 R1,R2 uAZAMUA HIGH-LOW LIMIT 7l R3, R4 rimum
CHANNEL NUMBER # 10
FCO5 DIGITAL FLIR-FFLOP & INPUT I0-11 OUTPUT 02 il D-FLIP FLOP
FC06 TIME DELAY & INPUT 10-12 OUTPUT 03vinenuiflusanuiadinsn
FCO7 AND GATE 24NPUT & INPUT I0-11 OUTPUT 02
vinenadlu AND GATE INPUT anlaewitadlu 0 OUTPUT 02 een ‘0
FCO8 OR GATE 2 INPUT & INPUT 101 OUTPUT 02
vienuli OR GATE 2 INPUT A INPUT wnlagwitadlu ' OUTPUT 02 azwindy 1t
FC09 SLOPE DETECT (dp/dt) § INPUT RO-R2 OUTPUT 00
e INPUT Sinnsw@euwlsanindnfinvus OUTPUT 00="1"
FC10 DIGITAL OUTPUT I INPUT 10110
foynyrnu DIGITAL azeangniuuan DIAGRAM Tng BLOCK i}
ﬁwun QUPUT aan '1' AR Tmuﬁ’mum 11,12="1"
fuua OUPUT aen '0' maen’ Tnantwua 11,12='0°
FC11 OR GATE 8INPUT & INPUT 10-17 OUTPUT 08
e INpUT rlaswitadu 1 oUTPUT O8="1"



FC12

FC13
FC14
FC16
FC16

FC17
FC18

FC19
FC20
FC21
FC22

FC23
FC24

FC26
FC27

28

CONTROL STATION 1 INPUT RO-R10, 1014 OUTPUT L11-L12,
- mavenledidtyoyios START,AUTO Azl RAISE (UP) LOW 05-08

DowN) 7 65p I sP Wfteuriu PV I OUTPUT sen Lo
- lefifnyoytu STOP, MANUAL 1/%u RAISELOW 71 66F 1§ OUTPUT 28n L9
DIGITAL &INPUT & INPUT I0-12 OUTPUT 03-010

fityryeu DIGITAL azeangniauan DIAGRAM 7l BLOCK &

MULTIPLEXER SELECT & INPUT RO-R1, 10 OUTPUT L2

dums@andyoyrns INPUT RO vida R1 Wheen OUTPUT L2 Taerinwuadl 10
AND GATE 8INPUT & INPUT 1047 OUTPUT 08

e INPUT 1tmgmihilu o' OUTPUT 08 88N 0

ANALOG OUTPUT & INPUT RO-R2, 10

fyrynd ANALOG azasngniauaniatitinu BLOCK flouteur = R2*RO+RI ly=ax+b)
SUMMING 2-INPUT 31 INPUT RO+R2 OUTPUT L3 OUTPUT L3 = RO-R1*R2
RAMP FUNCTION X INPUT RO-R4, 10 OUTPUT L5

1 BLOCK RAMP SIGNAL w3aditycynu INTEGRALE 1dwFL TEST POSITION VALVE
LOGIC MANUAL SWITCH & INPUT 10 OUTPUT O1

il BLOCK Amusfyqyod '0' vse '1'

OSCILLATOR (DITHER) i INPUT RO-R1, 10 OUTPUT L2

#NRynnIATING 140-400 Hz rimus ENABLE (Wiamy A 102"

LEAD-LAG H INPUT RO-R4 OUTPUT L6

dmFunimunA NON-LINEARITY OF DISTRIBUTION

TABLE FUNCTION # INPUT RO-R15 OUTPUT L16

Humsa¥ CURVE Ridanndawls 2 # maarisus 148lunng TEST PROGRAM
ALARM BLOCK N INPUT 1011 Tluamedoyoyrnufisaini

ANALOG MANUAL SWITCH & INPUT R0, 10 QUTPUT L1

annsanusdtyoyiou ANALOG A

OPERATOR BLOCK & INPUT 07 OUTPUT 08-015

il BLOCK fifmuasna n OPERATOR &aauaulsdlnitn

SIMPLIFIED TURBINE MODEL & INPUT RO-R9 OUTPUT L10-L11

INVERTOR GATE # INPUT 10 QUTPUT O1

o o a
W8 INPUT 11 '0 aswdasudu 1 dwn 1 wlaewifiu o



~ FUNCTION CODE FOR DGOV.
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FUNC-CODE DESCRIPTION INPUT OUTPUT
FCO1 LOW DETECT RO-R1 00
FCO2 SUMMING BLOCK RO-R3,I0 L4
FCO3 PID (PV & SP & SYNC) RO-R11,I0 L12
FCO4 ANALOG INPUT RO-R4,I0 L5,01-02
FCO5 D-FLIP FLOP 10-12 03
FCO6 TIME DELAY 10-12 03
FCO7 AND 2-INPUT 10-11 02
FCO8 OR 2-INPUT I10-I1 02
FCO9 SLOPE DETECT RO-R2 00
FC10 DIGITAL OUTPUT 8-CH 10-110 -
FC11 OR 8-CH 10-17 08
FC12 CONTROL STATION (STA) RO-R10,I0-I4 L11-12,05-¢
FC13 DIGITAL INPUT 8-CH 10-12 03-010
FC14 SELECT MULTIPLEXER RO-R1,I0 L2
FC15 AND 8-CH 10-17 08
FC16 ANALOG OUTPUT RO-R2,10 -
FC17 SUMMING 2-INPUT RO-R2 L3
FC18 RAMP FUNCTION RO-R4,I0-I2 L5
FC19 LOGIC MANUAL SWITCH 10 01
FC20 OSCILLATOR (DITHER) RO-R1,I0-I2 L2
FC21 LEAD-LAG RO-R4 L5
FC22 TABLE FUNCTION RO-R15 L16
FC23 ALARM BLOCK T I0-I1 -
FC24 ANALOG MANUAL SWITCH RO,I0 L1
FC25 OPERATOR BLOCK 10-17 08-015
FC26 SIMPLIFIED TURBINE MODEL RO-R9 L10-L11
FC27 INVERTOR GATE 10 01
NOTE
. SIGNAL . INPUT OUTPUT
! ANALOG ; R L
; DIGITAL g I 0




2,5 FUNCTION CODE APPLICATION

1.FC01 (FUNCTION CODE 01)

LOW DETECT <=1%

PD

SPECIFICATIONS

RO
R1

INPUT 00 OUTPUT
THRESHOLD

2.FC02 (FUNCTION CODE 02)

SUMMING BLOCK

A 0o/P
B
..................... SUM
SYNC|
SPECIFICATIONS
‘RO INPUT A L4 OUTPUT
R1 INPUT B
Rz K1
R3 KzZ

I0

SYNC. (DROOP)

30



31
3.FC03 (FUNCTION CODE 03)

PID (PV & SP & SYNC. INPUT)

SP o/P
FER— L — ERROR = SP-PV

PV
e PID L1z = RZ*(KP*ERR+Ki/ERRdt+Kd*ERR)
SYNC

SPECIFICATIONS

RO SP (SET POINT) Li2 OUT PUT

R1 PV (PROCESS VARIABLE)

R2(NL),R6(OL) SCALE

R3(NL),R7(0OL) Kp (PROPORTIONAL GAIN)

R4(NL),R8(OL) Ki (INTEGRAL GAIN)

R5(NL),R9(OL) Kd (DERIVATIVE GAIN)

R10 RESERVE (STORATE ERR Ki)

R11 RESERVE (STORATE ERR Kd)

I0 SYNC. (ON LOAD)

4.FC04 (FUNCTION CODE 04)

ANALOG INPUT

o/P
H
AT\ (e
L
SPECIFICATIONS
RO INPUT La OUT PUT
RI  ZERO 01 OUT HIGH LIMIT
R2 SPAN 2 OUT LOW LIMIT

R3 HIGH LIMIT
R4 LOW LIMIT
I0 CHANNEL NO.



—

4]

6 *

r

{

.FC05 (FUNCTION CODE 05)

DIGITAL FLIP-FLOP

CLR 3
SPECIFICATIONS
I0 D
I1 CLOCK
I2 CLEAR

FC06 (FUNCTION CODE 06)

TIME DELAY

I/P i o/P
............... TIMER L Y

I0 INPUT(TRIG.)
Il COUNTER
I2 SETTING

.FCO07 (FUNCTION CODE 07)

AND GATE 2-INPUT

) [————¢ A

SPECIFICATIONS

I0 INPUT I1
I1 INPUT I2

02

03

02

OUTPUT

OUTPUT

OUTPUT

32



8.FC08 (FUNCTION CODE 08)

OR GATE 2-INPUT

I1 o/P
I2 OR
SPECIFICATIONS
IO INPUT Il 02 OUTPUT

I1 INPUT I2
9.FC09 (FUNCTION CODE 09)

SLOPE DETECT (dp/dt)

I/P| DETECT | 0/P

RO INPUT 00 OUTPUT
R1 SETTING
R2 RESERVE

10.FC10 (FUNCTION CODE 10)

DIGITAL OUTPUT

10 CHANNEL NO.
I1 MARK OR
Iz MARK AND

I3-I10 INPUT I1-1I8

33



11.FC11 (FUNCTION CODE 11)

OR GATE 8-CHANNEL

<414 OR

SPECIFICATIONS

I0~-I7 INPUT-8 CH.

12.FCl12 (FUNCTION CODE 12)

CONTROL STATION

RO
R1
R2
R3
R4
R5
R6
R7
R8
RS

R10

I0
I

[x]
‘o

I3
I4

A/M

INPUT

CAS.
RATE
CMS.
RATE

Toliem )

4 SYNC SHA prmerermcee
-+ S/T SLA

L11
L12
05
06
o7

HIGH-SELL 08
LOW-SELL
SP-HIGH
SP-LOW

SP-HIGH

SP-LOW

UP (RAISE)
{LOW)
AUTO/MANUAL
SYNC.
START/STOP

DOWN,

34

08 OUTPUT

SP (SET POINT)

OUTPUT

SHA(SET POINT H-ALARM)
SLA(SET POINT L-ALARM)
OHA(OUTPUT HIGH ALARM)
OLA(OUTPUT LOW ALARM)



13.FC13 (FUNCTION CODE 13)

DIGITAL 8-INPUT

DI
SPECIFICATIONS
I0 CHANNEL NO. 03-010 OUTPUT-8 CH.

I1 MASK OR
I2 MASK AND

14.FC14 (FUNCTION CODE 14)

MULTIPLEXER SELECT

A 0/p
B
....................... SMUX
SEL.;
SPECIFICATIONS
RO INPUT A L2 OUTPUT

R1 INPUT B
I0 SELECT A/B



15.FC15 (FUNCTION CODE 15)

AND GATE 8-CHANNEL

S———— V4
AND
SPECIFICATIONS
I0-I7 INPUT-8 CH. 08 OUTPUT

16.FC16 (FUNCTION CODE 16)

ANALOG OUTPUT

o e i
1/P
iU o h oAl OUTPUT = R2¥RO+R1
i
s .j ( y = ax+b )

SPECIFICATIONS

RO INPUT

R1 ZERO

R2 SPAN

I0 CHANNEL NO.
17.FC17 (FUNCTION:-CODE 17)

SUMMING 2-INPUT

L3 = RO+R1*R2

RO INPUT A L3 OUTPUT
R1 ~INPUT B
R2 Kb(DROOP)
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18.FC18 (F

UNCTION CODE 18)

RAMP FUNCTION

| RAMP 0/P
SPECIFICATIONS
RO MIN. L5 OUTPUT
R1 MAX.
R2 STEP
R3 TIME 1
R4 TIME 2
I0 TYPE
I1,I2 RESERVE

19.FC19 (FUNCTION CODE 19)

LOGI

C MANUAL SWITCH

LOG.SW, o/P

SPEC

I0

IFICATION

INPUT 01 OUTPUT

37
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20.FC20 (FUNCTION CODE 20)

OSCILLATOR (DITHER)

OSsC. o/P

SPECIFICATION
RO FREQUENCY L2 OUTPUT
R1 AMP.
I0 ENABLE
I1,I2 RESERVE
21.FC21 (FUNCTION CODE 21)

LEAD-LAG

1/P LEAD-LAG o/P

RO INPUT L5 OUTPUT
Rl GAIN(K)

R2 TIME(T1)

R3 TIME(T2)

R4 RESERVED

22.FC22 (FUNCTION CODE 22)

TABLE FUNCTION

I/P | TABLE | O/P

SPECIFICATION

RO INPUT(X) L16 OUTPUT
.R1-R15 Y1-Y15



23.FC23 (FUNCTION CODE 23)

ALARM BLOCK

I1 ALARM B.

SPECIFICATION

I0 LOGIC
I1 NUMBER

24 ,FC24 (FUNCTION CODE 24)

ANALOG MANUAL SWITCH

ANA . SW,

SPECIFICATION

RO SETTING

I0 ENABLE

L1 OUTPUT

25.FC25 (FUNCTION CODE 25)

OPERATOR BLOCK

02 i~

EOPER. QR —

. BLOCK 04 -
; 05?

SPECIFITION

I0-I7 INPUT

OlwaMWw

08-015 OUTPUT
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26.FC26 (FUNCTION CODE 26)

SIMPLIFIED TURBINE MODEL

POS.| SIMP.TUR , SPD.
......................... ;,
PWR. . Pm
SPECIFICATION
RO POSITION L10
R1 POWER L11
2 HEAD
R3 Tw
R4 FLOW NO LOAD(Qnl)
R5 TURBINE GAIN
R6 H(INERTIATIR),
R7 DIST
R8 RESERVE
R9 RESERVE

27.FC27 (FUNCTION CODE 27)

INVERTOR GATE

I1 | INVERT. | O/P
SPECIFICATION
I0 INPUT 01

Pmech
SPEED

OUTPUT

40
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2.6 136519 SCHEMATIC DIAGRAM
98319 SCHEMATIC DIAGRAM (arinuua FUNCTION N1evianuuazdausing 7 vedsTUY

AuAuAdGaseuTeaiai Tasnns GET FUNCTION CODE AnFILE LIBRARY Usznauiiiu DIAGRAM
a3} SHEET Weavitevans SHEET T8 udninllINCLUDE ve4lu PROGRAM TURBO C Rty
gunsaimuaALNdIL uasdangAlldnndou Tneiifuneuluniza¥ SCHEMATIC
DIAGRAM il

(1) RUN PROGRAM ORCAD uéaléa FILE DIAGRAM AiReans

(2) GET FUNCTION CODE #ing 1 aluswniiiiléaanuun DIAGRAM CONTROL

(31 PLACE WIRE yhnsanniduidiexsia FUNCTION CODE #ne 1 Wiflarfu

(4) PLACE MODULE PORT ieusalunsdlegauns SHEET

(6) EDIT REFERANCE NAME fnwua ADDRESS Wie FUNCTION CODE Fenffuiassuuimsyinau

(6) PLACE TEXT Fuusadnuslusinumisideanis

(7) PLACE JUNCTION siaga Witiariunsclidusiaidu

(8) PLACE LABEL nadiirinvun ADDRESS Heanslfuameanusyinanm

(9) BLOCK MOVE (fieaamsfinegausina 7 1u DIAGRAM

(10) DELETE (flafeansaudamsing 71 14 DIAGRAM

(11) QUICK WRITE TO FILE efeanisdiuu DIAGRAM il FAILE 8w

(12) QUICK UPDATE FILE dlafaanai@ien SAVE % iriew BT

(13) QUICK INITIALIZE (Fun FILE lani

(14) QUICK ABANDON EDITS #8na1n PROGRAM ORCAD 'l DOS

n26¥e SCHEMATIC DIAGRAM @313 2 dou Ae
ON-LINE  iflugouinin i1t conTROL Gov. Tulsdlvidn
SIM. TUR. ugau SIMULATE n1$M191U DGOV, ilemtasou FUNCTION useAn SETTING
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2.6.1 SCHEMATIC DIAGRAM lugnwaiy$a13e (ON-LINE)
mevimuiteaudhlsdiazadunemia BLOCK DIAGRAM UBLRLIURUADDRESS 184

BLOCK FC 1 SCHEMATIC DIAGRAM 3 ﬁeﬁumsq Fig 2.6.1 BLOCK DIAGRAM DGOV.{ON-LINE uge
SCHEMATIC DIAGRAM (Fig DGOV.1-3) w1 44 - 45 ylsenay

(A) SPEED DETECTOR (A01) me9agauANiF1audatin PMG. (PERMANENT MAGNET
GENERATOR) 0-110 VAC wiaaiflu 0-10 vDC

(B) POWER DETECTOR (A02) m3aagaunidatifin Tneld AC POWER TRANSDUCERS

(C) NEEDLE POSITION (A03) A§298aUAIUMINTES NEEDLE 41N LVDT (LINEAR VOLTAGE
DIFFERENTIAL TRANSFORMER) 0-50 VAC wiaauly 0-10 VDC.

(D) DEFLECTOR POSITION (A04) si#9R@@LsUuMINY9N DEFLECTOR 47N LVDT 0-50 VDC
wlau 0-10 VDC

(E) SUMMING 2 INPUT INPUT A (w4 SPEED SUM i INPUT B fluiyaynouii
\§ONTENIPOWER U NEEDLE POS. ieniaadityryand SYNC 413l SYNC wnazi@ien POWER Ta
POWER rigu SUM 592t DROOP s (SET 114 PROGRAM)

(F) PID (A15) tﬁuﬁhmnqumﬂﬂﬁ'ﬂuuﬂm?:udw Pv iU SPIae  ERROR(ERR) = SP- PV uaz
OUTPUT = R2*(Kp * ERR + Ki ERRdt + Kd * ERR)

"(G) CONTROL STATION (A16) ilusiaanuaumsviniausesssuy § 2 Anwoiy

- AUTO SWITCH i AUTO 3 SYNC a1 RAISELOW 7 65P tiau PIV udnl93enan o

- MANUAL SWITCH a7 MANUAL il SYNC 1130 RAISELOW & 65F aan O/ (ot

lPV:AF-AP
PID j¢—

SP
—————————————————————— Dt S |
E ! [ I
R ——ere i i
Lo 65P . .
L ; O—E‘G { AUTO !
Lo T e, l
R —I oo < i MANUAL ,
L— (E/c ) | i
SYNC --q---" \ |
! H 1
P | | or-
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(H) CHECK POWER (A07-A10 uaz A18,A19) Wlunsasqsssunmadlwin Tay

AO7 MIASBLIUIAM POWER B <=1% azil O/P san '1°

A8 M$9RA8L POWER (1 dp/dt <=-30% ail.O/P a8n ‘1'

ANWOUT A18, A19, A11

- NS SYNC A11, 11 = '0'- POWER Un@ A11,12 = '0' O/P A1 = '0' uNn STA 973 SYNC

- neellaill SYNC A11, 11 = *1' POWER Unil A11,12 = '1' O/P A11 = 't Uen STA 9713 SYNC.

- ¢l SYNC 18 POWER 1ia LINE-REJECT ¥inlf A11, 11 wda A11, 12 1" wan STA 47l
SYNC. ‘

(J) PID 19 NEEDLE (A20-A28) Asaasiaunsulfeuulasssmding O/P STA fUNEEDLE POSITION
Tnuil A26 1flu DITHER & GRIN NEEDLE tnufityqyicuinsasseunisuduuulasses NEEDLE POS. i
&% AUX SERVO MOTOR wlBenusaumia NEEDLE .

(K) PID DEFLEC (A30-A38) Asoasgunisuanuuadssmdng NEEDLE il DEFLECTOR

Tmaifl A36 1 DITHER § GAIN DEFLECTOR 1enedtyeyrninnsLlfu DEFLECTOR
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2.6.1.1 A17R9NUUY SCHEMATIC DIAGRAM DEOV. ON-LINE

M7A8NULL SCHEMATIC DIAGRAM sedeanuuuiilu SHEET tiay el DIsPLAY
Wauiinaa MONITOR wediiviuumsau 8 SHEET Tnedl SHEET 0 1flu MENU TOTAL SHEET iegnansn
{@ang SHEET 1 ia SHEET 7 SvuaziBunuaznisvinens #al) (g SHEET O-SHEET 7 douveneg
nAnNuan n)

(1) SHEET 0 : MENU SHEET DGOV. ON-LINE {11 MENU &nuns01&en DISPLAY SHEET 1 -

SHEET 7 Intuamn1sfimpiaszndne SHEET (MODULE PORT) itycyreuidn SHEET (INPUT) atidudne
foyryacuean SHEET (OUTPUT) sagdutnilaelaonamnayes Arda daiy

SPD = SPEED ; PWR = POWER ; NED = NEEDLE
DEF = DEFLECTOR ; P-N = PWR OR NEEDLE ; REJ = REJECT OR SYNC
SYN = SYNC ; SP = SET.POINT . PV = PROCESS VARIABLE

ACT = ACTUATOR
(2) SHEET 1 : FEEDBACK SIGNAL DGOV.
drynyncu POWER , SPEED , NEEDLE POS, ues DEFLECTOR POS Haundlting ANALOG INPUT (FCO4) Tt
BLOCK ADDRESS A01, AQ2, AG3 UaZ AG4 RINEIAL el INPUT 1e9s2UY DGOV, Tnetinu OUTPUT
MODULE PORT 't} SHEET fudeyoyaou HIGH U LOW azsinu DIGITAL OUTPUT (FC10) BLOCK
ADDRESS 05 (A0) (eusisNA (DISPLAY) e iiauudedndes (ALARM)
(3) SHEET 2 : SYNC AND CHECK LINE-REJECT
- fycyr0u POWER (PWR) AZHIMMIAR8aU LIMIT (A07) 81 <= 1% OUTPUT = ‘' ugztumstaey
dp/dt GNAAR <= 30% OUTPUT = 1 tu AND GETE (A10) OUTPUT = '1' uaaednifa LINE-REJECT qz-
% OUTPUT REJ = 0" 7 SMUX (A06) aiilen INPUT B, OUTPUT P-N aiflu NEEDLE
- uiiile POWER Unfiasiifoyeyacy SYNC 9en?t REJ unsidtyoy1nu POWER aanfi P-N
(4) SHEET 3 : STATION CONTROL DGOV.
SUM {A14) R¢¥M1e SUM SPEED Al POWER w3a NEEDLE Wl PV 184 PID
PID (A18)  vimswTowdisum ERROR AN SRV udaazlAditycyncu PID san OUTPUT aidryoyeu
SYNC an fityqyins PID #idazidlu PID wruz ON-LOAD B71fo LINE-REJECT 418 PID Bruy
NO-LOAD
STA (A16) iU STATION CONTROL A9uRN&tyey1td ACTUATOR 41uflu AUTO 1 MANUAL Gl
AUTO 1511 RAISE-LOW 7 5P dtyeynou ACT 7l#Hu PID 31
D! (A12) WU DIGITAL INPUT
DO (A17)  Wlu DIGITAL OUTPUT
(6) SHEET 4 SP & PV NEEDLE POSITION
DI (AZO) 1y BLOCK RAMP SIGNAL 1Wid1w#1s TEST POSITION VALUE
SMUX (A28) WU MULTIPLEXER [8eN35wiW ACT ffu RAMP @aniat LOGIC MANUAL SWITCH (A29)
L-LAG (A21)  §WFumTuuaAY NON-LINEARITY OF DISTRIBBUTION 164 NEEDLE
SUM 2 (A22) {4 SUMMING 2 INPUT
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{6) SHEET 5 : NEEDLE POSITON CONTROL
PID (A23) 1" PID CONTROL NEEDLE POSITION mMuuadtynyatd SYNC Taer MAN SW (A24)
0SC (A26} a?n&mmmmwﬁ' (DITHER) 140-400 Hz 8 SUM (S17) i OUTPUT PID 98N ANALOG
OUTPUT (A27)
(7) SHEET 6 : SET POINT DEFLECTOR POSITION
TABLE (A30)  nnuuasnlu TABLE wifeudeudy INPUT esnimaniilu CURVE fikeanis
RAMP (A31)  1didm¥u TEST POSITION VALVE
SUMX (A33)  1&8NT¥WiN NEEDLE fu RAMP @enine MAN SW (A32)
(8) SHEET 7 - DEFLECTOR POSITION CONTROL
PID (A35) W PID CONTROL DEFLECTOR CONTROL nstuadtycyiou SYNC Tt MAN SW. (A31)
0SC(A38)  a¥ndynyinunanall (DITHER) 140400 Hz W SUM (A37) i1 OUTPUT PID 2N AO (A38)
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SHEET6: SET POINT DEFLECTOR POSITION

OGOV, ON-LINE

SHEETE.SCH

SHEET7: DEFECTOR POSITION CONTROL

Xl B

D&OV. ON—LINE

SHEETT.S5CH
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SINPLIFIED
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DEFLECTOR
LooP

Fip 2.6.2 BLOCK DIAGRAN OGOV. SINPLIFIED

ANALOG SHITCH
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2.6.2.1 n19aanuuy SCHEMATIC DIAGRAM SIMULATE DGOV.

M3R8NULY SCHEMATIC DIAGRAM fiavsanuuuidlu SHEET tio 1 Ay SHCEMATIC

DIAGRAM DGOV. ON-LINE titelsf DISPLAY 1#(finae MONITOR Wit Shiauuasaus SHEET &nwousnis

. 4 . ' ] J
ﬂﬂﬂllﬁﬂﬂﬂ#ﬂl‘ﬁ SIMULATE ¢2uvu DGOV. fieenuuul? Tnenismuwuassig ] URTAHENSD MONITOR

videT RECORDER fseaziBuauaznsvinusiail (g SHEET 0 fla SHEET 5 189 SIMULATE DGOV.

Uszney daurenegile mManwan 1.)

(1) SHEET 0-: MENU SHEET SIMULATE DGOV.

du MENU énunsu@ien SHEET 109 SHEET 514 TmeRdnwruzuasfudryoyrdnwniviien MENU

183 DONNE

(2) SHEET 1 : STATION CONTROL SIMULATE DGOV.

SMUX (AQ1)

PID (AQ4)

ANA.SW. (A18}

STA (A05)

AO (AC8-A11)

Wlu MULTIPLEXER SELECT \&an POWER w$8 NEEDLE POSITION Tatifien
andoyoyneu SEL (SHEET 5) uez SUM (A03) T SPEED (flu PV 183 PID(AG4)
{lu PID CONTROL vinmzw/Feuifisumn ERROR an SP-PV udaaeld PID
OUTPUT Bl SYNC. RZ& PID Ttuz ON-LOAD &niimil LINE-REJECT /214

PID 7ruz ON-LOAD

A1NFONMUNAI SET POINT (SP) 181 PID I

iflu STATION CONTROL mur;uﬁrummﬁqzd\ﬂﬂ SET POINT PID 184 NEEDLE
POSITION TmaanansnUfu SETTER uasrimua STATUS sindldan OPERATOR
BLOCK (A02)

flu ANALOG OUTPUT 189 DGOV. e DISPLAY AN uazLan ALARM

(3) SHEET 2 : NEEDLE POSITION FEEDBACK

SMUX (A14)

PID {A1D)

L-LAG (A16)

W MULTIPLEXER SELECT \@@n OUTPUT /1n STATION CONTROL i1 RAMP
SIGNAL &aniagl LOGIC SWITCH (A16)

PID CONTROL w3tifity ERROR a7 SPAV Wdryqyand PID ssnlatauny
SYNC It LOGIC SWITCH (A18)

1¥amFunmuad NON-LINEAR OF DISTRIBUTION 164 NEEDLE POS.

(4) SHEET 3 - SIMPLIFIED TURBINE MODEL

TABLE (A22)

SIM TUR (A21}

AOQ (AZ23-A26)

{1 TABLE FUNCTION 11 NEEDLE POSITION 11#i1 POWER M1a@121ai
fimumieu HuMuN NEEDLE et 50% azvinlild POWER 80 Mw.

iflu SIMPLIFIED TURBINE Tmenin NEEDLE POSITION il POWER aeinu
CONTROL FUNCTION fiafinsinaanugaald ouTPUT iflu SPEED

'u MECHANICAL POWER (Pm)

flu ANALOG OUTPUT
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(5) SHEET 4 : DEFLECTOR LOOP.CONTROL
AV METaU NEELD POSITION CONTROL sinerfuflien O/P w8 PID fuanidlu PV (PROCESS
VARIABLE) 184 PID del¥nevinenidiu LOOP 873n20R9AsauMaiaTUIeaSCHEMATIC DIAGRAM Tu
#7u DEFLECTOR POSITION If Tmuritmua SET POINT a1n BLOCK TABLE (A27) #7837n RAMP (A28)
uamuail ANALOG OUTPUT (A35)

(6) SHEET 5 : SYNC OR CHECK LINE REJECT
Msviasie LOAD Unfiazilftycyatu SYNC LOGIC 0" eenfl SET iedien POWER 7 SUMXIAOY) uaz
yan PID (AG4) ALl STA (AGE) 41 ON-LOADIlRifiA LINE-REJECT Tatmsaadianiann BLOCK LIMIT use
BLOCK DETECT fiazil LOGIC'1' (NO SYNC) 88nfl SELV3aazrinvuadnil SYNG vielail SYNG aan MAN
(41N OPERATOR BLOCK) fil&
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SHEETO: MENU SHEET SIMRATE DEOV.
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unil 3
Fanvsenunsninldlulassiu DGov.
FampFegunanfidlulnssrussiunounuauSaseufviueusieaindalidind ide
fAumaneensal
1. REMOTE CONTROL
2. LOCAL CONTROL
3.  CONTROL
4. nfieawmdnidgunenl ELECTONIC fulnsnl INTERFACE
5. AC POWER TRANSDUCERS
6. UPS (UNINTERRUPT POWER SUPPLY)
7. gunzafia 7 Wililuneiiasie Wy CABLE, RELAY, watlsn udu

o~

FausnsnmazBunlfdanaliil gninmuan asznen)
(1) REMOTE CONTROL tflugaumaunun1svaute LOCAL CONTROL ﬁ::ﬁmimﬂ# CONTROL
ROOM Ureneudiay
1.1 INDUSTRIAL PC CHASSIS
- 19" RACKMOUNT STANDARD CASE
- COOLING FANS
- REMOVABLE AIR FILTER
- HOLD DOWN CLAMP PROTECTS PLUSIN CARD FROM VIBRATION
1.2 12-SLOT PC/AT COMPATIBLE PASSIVE BACKPLANE
1.3 FIELD_REPLACEABLE 250-WATT POCKER SUPPLY
1.4 FLOPPY DISK 3.6" DRIVE
1.5 FLOPPY DISK 5.25° DRIVE
1.6 HARDDISK DRIVE 245 MBYTES
1.7 CPU CARD '
- CPU 80486 DX WITH FLASH/ROM DISK
- DATA BUS 32 BIT
- 16 MBYTES ON BOARD
- 2S/1P/FDD/HDD INTERFACES
- MULTI 1O PORT
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1.8 DATA ACQUISITION AND CONTROL CARD
- HIGH PERFORMANCE DAS. CARD
- 12 BIT A/D 100 KHz. SAMPLING RATE
- 16 SINGLE-ENDED/8 DIFF CHANNELS
- 16 DI/O AND COUNTER AUTO CHANNEL SCAN
1.9 MONITOR SUPER VGA COLOR 17"
- RESOLUTION 1600 * 1280 RAM 2 MB ON CARD
1.10 KEYBOARD 101 KEYS WITH THAI
1.11 MICROSOFT MOUSE
1.12 LINE-PRINTER
(2) LOCAL CONTROL ilusihufianuinu WATER FLOW tszneudag
2.1 INDUSTRIAL PC CHASSIS
- 19" RACKMOUNT STANDARD CASE
- COOLING FANS
- REMOVABLE AIR FILTER
- HOLD DOWN CLAMP PROTECTS PLUSIN CARD FROM VIBRATION
2.2 12-SLOT PC/AT COMPATIBLE PASSIVE BACKPLANE
2.3 FIELD_REPLACEABLE 250-WATT POCKER SUPPLY
2.4 FLOPPY DISK 3.5" DRIVE
2.5 FLOPPY DISK 5.25° DRIVE
2.6 HARDDISK DRIVE 245 MBYTES
2.7 CPU CARD
- CPU 80486 DX WITH FLASH/ROM DISK
- DATA BUS 32 BIT
- 16 MBYTES.ON BOARD
- 2S/1P/[FDD/HDD INTERFACES
- MULTI 1/O PORT
2.8 DATA ACQUISITION AND CONTROL CARD
- HIGH PERFORMANCE DAS. CARD
- 12 BIT A/D 100 KHz. SAMPLING RATE
- 16 SINGLE-ENDED/8 DIFF CHANNELS
- 16 DI/O AND COUNTER AUTO CHANNEL SCAN
@ & CONTROL 4ifwfinfi¥ia ULTIMA 600 SERIES 19" RACKING SYSTEMS EX-STOCK
MODEL 27U ORDER CODE UR27.3 Uszgmiimdadlald wihnda 600 mm.49 1329 mm.
(4 nesawmanldgunsal ELECTRONIC Wlungsigamdn PRODUCT INFORMATION
SYSTEM PF-19 ENCLOSURES PF-19 CONTNTS OF KIT MODEL 3U-D3
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(5) AC POWER TRANSDUCERS. MODEL W-25 (WATT) R-25 {VAR), CONNECTION 3 PHASE 4 WIRE
- 0.2 % OF READING ACCURACT .
- LOW TEMPERATURE COEFFICENT
- VOLTAGE, CURRENT, PROCESS QUTPUTS
- NO NERb ADJUSTMENT EVER REQUIRED
- ELECTRONIC MULTIPLIERS
- ISOLATED QUTPUTS ON COMBINED UNITS
- LOW BURDENS
- NEEXCEEDED LONG TEMP STABILITY
- STANDARDIZED WIRING AND MOUNTION
(6) UPS. (UNINTERRUPT POWER SUPPLY)
SPECIFICATIONS
MODEL 500
OUTPUT 500 VA//300W.
INPUT  220-240 VAC/5Hz
m qunsali R lumsiind
- CABLE RS-232 ¥2ewine REMOTE iy LOCAL
- RELAY ilu SWITCH Rasiariuszuunisuen GOV,
- caBLE il Wudmilfdenseninsaiing 1
- wnlan ﬁﬂﬂfﬁﬂmumﬂ
-8 1
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unw 4

FANMTUAZNITNARDITTUUATUANAMNITITAUNINUR LY DIGITAL

mmasadligunzoin Wil mezidllléRan Gamnmmusnenalsznisfanisdinge

gunsaRdunewiliflfvedh , Tnssemgnuldsusniduiindlse i dsuuinssmandulsdnindeu
neal wseTEUL GOVERNOR ﬁTN’M*N'}ﬁ';ﬂuﬁﬂ'\n?m"ﬁﬂtumﬁﬂﬂ uazqnnmn?ﬁﬁ"w'lunwﬁmuizﬂ'a
Tindou

msmaaeailin1e RUN PROGRAM 98972111 DIGITAL GOVERNOR CONTROL asztuifildinuete
(ON-LINE) uszn"7 SIMULATE sxuvniineiisioazidonsal)

1. MIvinaae PROGRAM DGOV. ON-LINE Stunausail

1.1 RUN PROGRAM DGOV. 184 DGOV. ON-LINE (1) SHEETO fi SHEETY winds-51 1senaw) vinemd
KU SOFTWARE DRIVER #iSendu

1.2 9zl SHEETO : lu MENU SHEET DGOV. ON-LINE udana TAB ilaiften SHEET1 i SHEET7 (e
agflusiunia SHEET ifesmsudiana ENTER 1fuidian SHEETS

13 Wedhaneyiu SHEETS udakesmeutls CONFIG viaseansnA1ring 7 WSHEETS na TAB e
{®8N FUNCTION BLOCK ADDRESS A30 Ty A33 ufianm ENTER ifui@anass

1.4 sziimnaglu FUNCTION BLOCK A33 1flu F14 : MULTIPLEXER SELECT iflumsitandn OUTPUT
sanazifludtyoyacs INPUT Finann A vide B tuti SEL 1l 1 /ziRenINPUT A

15 N TAB (Raiden FC19 A32 uda ENTER udaulfausn oUTPUT dlu 0 ¥nltiiseL 284 FC14 A33
duo

160 F3 ifte AUN 15 PROGRAM ¥ OUTPUT 18 A33 faziluditynyrcuiisnadnineuT 8

1.7 o £3 ladeenns STOP msvianu

18 no EsC. ifladesnendsly MENU sHeeT

19 N ALT F10 iedeanns EXIT TO DOS.

2. msvnaaay RUN PROGRAM SUMULATE DGOV.

Funaulunns RUN PROGRAM din SHEETO : MENU SHEET SIMULATE DGOV, mei&enSHEET! -
SHEETE meidienuazmeudenein FUNCTION BLOCK ¥nwilaun1snaaadudi DGOV, ON-LINE (%) SHEETO T
SHEETS wilh 5668 tsvnew) udavinmenanedlunsdlsing - #afl

2.1 A"% START UP TRUBINE
2.1.1 \&8n SHEET1 : STATION CONTROL SIMULATE
212 N ALT F3 iriwusl A0S, 15 du 1 vil FC12 ¢ STA agluanaz AUTO
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2.13 N ALT F4 darfwualsd As, 13 il 1 vl FC12 . STA aeflugnnoz START
2.1.4 N F3 1f{e RUN PROGRAM
2.15 N ALT F1 {eyetiin (RAISE) % NEEDLE POSITON
NA ALT F2 devinnsan (LOW) % NEEDLE POSITION
Al SPEED (SPD) winSuvierszuncu 60 Ailunaadafunns START UP TURBINE 7 60Hz

2.2 N1? NEGATIVE STEP RESPONSE TEST anmnsnanesde 2.1 /&1&A1 SET POINT (SP)

use PROCESS VARIABLE (PV) fiAssanou 60 Tﬂﬂﬂ"\ﬁ FC17 : SUM2 ADDRESS A07 ‘7‘l INPUT A
fAnwsvanc 40 7 INPUT B Tenlezanmu 10 \

22.1 N F3 1t STOP ms¥ina1u SET A1 FC24 - ANA SW. ADDRESS A06 1 OUTPUT iflu 0

222 na F3 nflifle RUN PROGRAM SZ14 SP 984 FCO3 A04 1Tl 40 v ldien PYaet 7] aABIMAD
Useanny 40 dan

223 ALT F1 iie¥inms RAISE awlé SPEED (SPD) winrfu 50
2.3 M2 SYNCHRONIZATION ¥insnaasssiaainds 22 1 SPEED Winru 50
2.3.1 nA ALT F6 Y1 FC14 1 SMUX @an INPUT A {89 POWER) 88n OUTPUTURIYINNE SUMMING
i SPEED (SPD) éilusn PV w84 FCO3 : PID ADDRESS A04
232 deviinne sye. szunugfaM AN SPEED atmdfin 50Hz Maen
2.4 n1eeauANlUNSE MANUAL vnmimasesande 2.3

2.4.1 N ALT F3 YW FC12 : STA ADDRESS A05 sinuwnida A0S, 12 i 0" aglugnnay MANUAL
242 0@ ALT F1 iiteifia (RAISE) POSITION (POS)
2431 ALT F2 tilean (LOW) POSITION (POS)
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HANITNARDINITVNIULDITSUY DGOV.

NANIMARBITLL DGOV. ON-LINE (8 1) usszuy SIMULATE DGOV. (e 2) amnumil 4
Faruazdunseiui]
1. HANNINARBRITLL DGOV. ON-LINE mmaaedifusinimela Ag
1.1 gsoidin PROGRAM DGOV. ON-LINE I#
1.2 amgaidin MENU TOTAL SHEET I
1.3 @1MN70IREN SHEET1 e SHEET7 &
1.4 A1HN01REN FUNCTION BLOCK ADDRESS #in | 'l
1.5 47190 MUAAIAN ] 189 FUNCTION BLOCK 1
1.6 875770 RUN euuvinliiein OUTPUT Aina ) wieumwendiiua g
1.7 6730190 STOP sruumganavinule

1.8 410 BXIT TO DOS '1&
2. HANIMARBLTELL SIMULATE DGOV. Fifuadufhiwelaviuiude
2.1 4131170 RUN PROGRAM SIMULATE DGOV. 1ini
22 snansaidn MENU, (@an SHEET (1-5), @an FUNCTION BLOCK uasiAtudnls
2.3 A1NTOVAREY START UP TURBINE '
2.4 @uTONY NEEATIVE STEP RESPONSE TEST 14
25 §sFa¥AMe SYNCHRONIZATION 921111 DGOV, 8
2.6 @ U190 CONTROL lunstil MANUAL CONTROL 151 RAISE-LOW 'I&
2.7 g0 STOP $xuy BXIT 7O DOS &
3. ﬂ'quuﬂms‘wmamlﬁmm’wfﬁw’lﬂﬁﬂL%auﬂﬂ'mﬁ‘ni Fasendaannnmeindauds

ALANANANTHANINARIATIWULT YO IRNUEINEUAY
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UNIssainazuNasy

1A79970 DIGITAL GOVERNOR CONTROL SYSTEM ussuuaaueAu SPEED TURBINE 189
GENERATOR 1mul4 COMPUTER CONTROL lusin®euz MANUAL uaz AUTOMATIC 1%imnnn-
azmantanid uavlanasvien lunnzasnuuy DGOV. 14 PC-BUS INDUSTRIAL COMPUTER
Wit APPLICATION SOFTWARE #%14 FUNCTION CODE C FILE LIBRARY a2 SCHEMATIC
DIAGRAM Tati PROGRAM ORCAD uaziditd SOFTWARE DRIVER Saw PROGRAM TURBO C

lumsnaaes APPLICATION SOFTWARE a2 RUN 11w SOFTWARE DRIVER ¥nisvaaas
WH1ZAIU SIMULATE s2un DGOV, dumisnmmuasnsin q Wesuumunn uazauai
MONITOR e

HANTIAREN A0 START UP TURBINE W snunsnwlfsugnnazann AUTO iy
MANUAL uaz MANUAL lu AUTO &, anunsavin NEGATIVE STEP RESPONSE TEST & uaz
A11170 SET sruu DGOV. Wiviwnusatluaniay SYNCHRONIZATION ‘I
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(1) \en&"sussEne F89 GOVERNOR CONTROL
WHUN TTULATLANAIY uaziAdaarinda iy
nes AAansstngeiniwih
e irpeFnu i

msiwidhenarwilssmalne

(2) FUNCTION CODE APPLICATION MANUAL

dretineusy e endnwidsemnene

(3) DATA SPECIFICATIONS & DRAWING
Infhiden ainsnd

nsiWindhendnwiedszmelne

(4) FORRENT HOULETTE FauBeslns avis misus
n7l4eu WINDOWS VERSION 3.1

{5} BORLAND INTERNATIONS,INC.
COPYRIGHT 1987 ALL RIGHT RESERVED FRIST PRINTING 1987
TURBO C REFERENCE GUIDE USER'S GUIDE
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MICROSOFT WORD FOR WINDOW'S VERSION 2.0

{7} SCIENE, ENGINEERING & EDUCATION CO,LTD
PROGRAM ORCAD USER'S GUIDE
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lugauranegsiag 4 189 DGOV. ON-LINE

{1) FIG 2.6.1 BLOCK DIAGRAM DGOV. ON-LINE

{2) FIG DGOV :
(3) FIG DGOVZ :
(4) FIG DGOV3 :
(5) SHEETO :
5.1 SHEET1 :
5.2 SHEET2 :
5.3 SHEET3 :
5.4 SHEET4 :
5.5 SHEETS :
5.6 SHEET6 :
5.7 SHEET7 :

TOTAL DGOV. ON-LINE
NEEDLD,' POSITION CONTROL
DEFLECTOR POSITION CONTROL
MENU SHEET DGOV. ON-LINE
FEEDBACK SIGNAL DGOV.
SYNC & CHECK LINE-REJECT
STATION CONTROL DGOV.
SP & PV NEEDLE POSITION
NEEDLE POSITION CONTROL
SET POINT DEFLECTION POS.
DEFLECTOR POSITION CONTROL
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ANANUIN 1.

Wudaurenegisng q 189 SUMULATE DGOV.

{1) FIG. 2.6.2 BLOCK DIAGRAM SIMULATE DGOV.

(2) FIG. DISPLAY :
(3} SHEETO :
3.1 SHEETT :
3.2 SHEET2 :
3.3 SHEET3 :
3.4 SHEET4 :
3.5 SHEET5 :

CONDITION AND MEASUREMENT
MENU SHEET SUMULATE DGOV.
STATION CONTROL SIMULATE DGOV.
NEEDLE POSITION FEEDBACK
SIMPLIFIED TURBINE MODEL
DEFLECTOR LOOP CONTROL

SYNC OR CHECK LINE-REJECT
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(1) REMOTE AND LOCAL CONTROL (PC-BUS INDUSTRIAL COMPUTER)
(2) & CONTROL (ULTIMA 600 SERIES)

(3 naaadinldginsnl ELECTRONIC

(4) AC POWER TRANSDUCERS

(51 UPS. (UNINTERRUPT POWER SUPPLY)
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IiPC-610
Industrial PC Chassis
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The Rugged PC Chassis.

The IPC-610 is a PC/XT and PC/AT
compatible computer chassisdesigned
for industrial applications. This
rugged, all steel chassis meets the EIA
RS-310C 19 inch rack mounting
standard. The unit includes'a 12-slot
PC-bus compatible passive backplane,
and a high efficiency switching power
supply in a dual-fan cooled chassis.

The passive backplane approach of
IPC-610 minimizes downtime, simplifies
troubleshooting, makes upgrades
easier, and allows for a more efficient
system package. All  electronic
components are modular in design
and can be easily serviced. The IPC-
610 accommodates most plug-in
cards, Including CPU, video, disk
controllers, and 1/0 interfaces. They
can be conveniently installed and
replaced from the top of the unit.

The IPC-610 employs a special design
to withstand shock, vibration, dust,
and a wide range of operating
temperatures in  harsh industrial
environments. The chassis is
positively pressurized by two filtered
push-pull cooling fans to exclude dust
and dirt. The disk drives and switches
are protected by a lockable metal door

for dust-prdoff integrity and running
security.

We believe that In an industrial
environment, reliability, maintainability,
and support are vital. The IPC-610 is
an ideal choice for system integrators
who wish to build a PC into their
Industrial automation systems.

CPU Cards

Choose from a wide variety of CPU
cards for the IPC-610's passive
backplane. 80286, 80386, and 80486
based models from 12 MHz to 33 MHz
are available. All-in-one CPU cards
like our PCA-6126D Is equipped with a
16 MHz 80286 CPU, 4 MB RAM, Two
RS-232, one parallel port, HDD & FDD
controller, a watch dog timer, and a
1.44 MB ROM disk afl on one single
plug-in card. The industrial BIOS
permits boot-up without keyboard or
video adapter.

With the built-in 1.44 MB ROM disk on
the PCA-61260 CPU card or by
installing a separate solid-state
RAM/ROM disk card, such as our
PCD-890, your computer can become
a "diskless” remote station or cell
controller without the need of rotating
disk media.

A revised version of .the IPC-610, the
IPC-610MB, designed to adapt the
popular and low cost "Baby AT
mother board, is also available.

FEATURES

« 19" rack mountable case meets
the EIA RS-310C standard

» 12-slot, PC/AT compatible
passive backplane

» Supports 80386, 80286, 80486,
or 8088 plug-in type CPU cards

« Field replaceable 200 watt
power supply

« Removable drive bracket for
mounting up to three half-
height drives plus one 34" hard
disk

+ Positive air pressure inside
generated by dual (push-pull). .. -
cooling fans. - .o

.+ Filtered cooling air flow reaches

. all cards o

" o Removable air filter-
”

Lockable door for dust-proof
integrity and running security-

» Special connector mounting
panel . o

+ Keyboard connectors available
on both front and rear panels

» Hold-down clamp plug-in cards

against vibration
Options Available
» Motherboard version available

» Custom color and OEM brand
name available at special order
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Rugged, Rack Mountable PC-Bus Platform........
m

« Field replaceable 200 watt switching power supply * Positive air pressure inside generated by
double (push-pull) cooling fans

« Filtered cooling air flow reaches all cards

« Adjustable hold-down clamp to protect
the plug-in cards against vibration

« Mounting panel for special connectors
or cable extension

* Removable disk drive bracket

allows mounting three half-height

drives plus one 3," hard-drive

« Easy card access through
connector panels

* Rugged, all steel
chassis suitable
for factory floor

« Slide rail mounting
holes

« 12 slots PC-bus
passive backplane

* Power ON/OFF switch

» Front cooling fan with removable air filter

« Status indicators for power ON/OFF, HDD and keyboard-lock //
* Reset switches and keyboard-lock 7




IPC-610 Ordering Information
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ORDERING INFORMATION

O IPC-610: Industrial PC Chassis
with power supply and 12-slot
passive backplane

O IPC-600: Industrial PC Chassis
with industrial type power supply
and 12-slot passive backplane

O IPC-610MB: Industrial PC Chassis
for standard "Baby-AT"
motherboard

Turns IPC-610 into an integrated
PC station

The following options can be ordered

for the IPC-610 to turn your chassis
into an integrated PC work station.
To do this, Option 100 must at first
be ordered to initiate the integration.

[J Option 100: System integration
service for the IPC-610

O Option 220: 5 1/4%, 1.2MB FDD

I Option 224: 3 1/2", 1.44MB FDD

O Option 233: 3 1/2*, 40MB HDD

[ Option 235: 3 1/2", 80OMB HDD

0 PCA-6126D: All-in-one 80286-16

CPU Card with 1.44 MB ROM Disk

O PCA-6133: All-in-one 80386SX-25
CPU Card

O PCA-6136: All-in-one 80386DX-33
CPU Card with 128 KB Cache
memory

O PCA-6146: All-in-one 80486DX-33
CPU Card with 256 KB Cache
memory

Peripherals for IPC-610

0 PCD-890: RAM/ROM Disk Card

00 PCA-6141: VGA Video Card

O IPC-650: Rack Mounting Kit for
IPC-651M monitor

O IPC-651M: 14" Multisync Color
Monitor

O PCA-6300: Keyboard

O PCA-6310: 19" Rack Mount
Keyboard

OEM SUPPORT PROGRAM

The growth and acceptance of PCs in
the industrial market has led many
OEMs to develop their products
around the PC-bus architecture. The
IPC-610 has been targeted for this
market. Besides its many features, an
OEM Support Program is offered for

OEMs with the objective of ensuring
long term satisfaction to OEMs who
want to integrate the IPC-610 into
their systems.

+ Direct OEM Support Hot Line

Our well-trained product engineers
are ready to offer hot-line technical
support to OEMs, before and after
the sale.

~

« OEM Agreement and Discount

OEMs are encouraged to participate

in our long term purchasing

agreements.  Benefits of thesec}/

agreements include price discounts,

high-priority supplies, and long terr//"

partnerships/. - ZE %I
[

=

+ Special _Modification
Custom Labeling™ /

Special modifieations.~can be
quickly accomplished upon OEMs'
request. Front panel artwork can
be changed to OEM's private
design at a reasonable cost.

v
-
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PCA-6106/PCA-6108/PCA-6112/PCA-6112D

PC-Bus Passive Backplane

Unit:mm
PCA-6106 6-Slot
PC-Bus Passive Backplane

» 6-slot PC/AT compatible passive backplane

+ 4-layer PCB with ground and power planes for reduced
noise and lower power supply impedance

Termination resistors for high speed signals

LED power indicators for +5V, +12V, -5V, -12V
Heavy duty terminal block connector for power supply
Size: 5.61" x 5.89"(142.5mm x 175mm)

——%6.25 PCA-6108 8-Slot
*l PC-Bus Passive Backplane

« 8-slot (six AT slots, and two XT slots) PC/AT compatible
passive backplane

+ 4-layer PCB with ground and power planes for reduced

noise and lower power supply impedance

Termination resistors for high speed signals

LED power indicators for +5V, +12V, -5V, -12V

Heavy duty terminal block connector for power supply

Size: 8.72" X 6.70" (221.5mm x 170.3mm)

1703
164 95
151 45

PCA-6112 12-Slot
PC-Bus Passive Backplane

» 12-slot PC/AT compatible passive backplane

+ 4-layer PCB with ground and power planes for reduced
noise and lower power supply impedance

« Termination resistors for high speed signals

» LED power indicators for +5V, +12V, -5V, -12V

+ Heavy duty terminal block connector for power suprél]y/

/
L

(e 2 \
PCA-6112D  12-Slot/Dual System <\ =
+ 12 AT slots, segmented into eight slots fq;\, 5y

SO ¥ naa N\
and four slots for system B WSS

+ Runs two independent systems within the same chassis
+ 4-layer PCB with ground and power planes for reduced
noise and lower power supply impedance

Termination resistors for high speed signals

LED power indicatars for +5V, +12V, -5V, -12V
Heavy duty terminal block connector for power supply
Size: 10.43" x 6.89" (265mm x 175mm)
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Half-size All-in-One 486 CPU Card with Flash/ROM Disk

“

FDD RTC Fixed Hole for
Interface DS1287 Piggyback Module
HDD (IDE) < AR
Interface Bl-AdlrectlonaI
Printer Port
4 Fixed Hole
for SBC
Power
Buzzer Connector
Upto 16
MB DRAM COM!1
RS-232
80486
CPU
CoM2
RS-422/485
Chipset
e Keyboard
TR i
: 1.44MB
Piggyback Module Flash/ROM Disk
Connector
ROM BIOS
INTRODUCTION In addition, the PCA-6143 provides 4 SIMM (Single In-line

The PCA-6143 comes equipped with either an 80486SX-25
MHz, 80486DX-33 MHz, 80486DX2-50 MHz, or an
80486DX2-66 MHz CPU in half-card size. In addition, it
comes with one serial RS-232 port, one serial RS-422/RS-
485 port, a bi-directional parallel port, an IDE hard disk drive
interface, a floppy disk controller, and a watchdog timer.
The watchdog timer ensures that the CPU will be reset if it
stops due to a program or EMI problem, allowing the PCA-
6143 to be used in standalone systems or unmanned
environments. With its industrial-grade reliability, the PCA-
6143 can withstand continuous operation in harsh industrial
environments at temperatures up to 140°F (60°C).

As an SBC (Single Board Computer), the PCA-6143 is
specifically designed as a compact all-in-one CPU card
which incorporates a single voltage power supply (+5 V)
and a piggyback connector into its design, making non-
passive backplane SBC applications possible. This 8-layer
CPU card turns any system into a 32-bit 486 compatible
computer. Its highly compact form and numerous features
make it an ideal cost/performance solution for high-end
commercial and industrial applications where CPU speed
and mean-time-to-repair is critical. In addition, its all-in-one
configuration frees up valuable expansion slots. Built using
CMOS technology, the PCA-6143 consumes very little
power. The built-in Flash/ROM disk emulates a 1.44 MB
disk drive (A or B).

Memory Module) sockets for its on-board system DRAM.
Each socket accepts one 256 KB, 1 MB, or 4 MB SIMM.
Total on-board memory can be configured from 1 MB up to
16 MB.

FEATURES

Fully PC/AT compatible 33 MHz 80486 CP
Half-size all-in-one CPU card

Operating temperature: 32 to 140°F (0 to 60°C)
On-board 1.44 MB Flash/ROM disk 7
Optional Flash/RAM/ROM disk module (PCD-8931) of”
Super VGA module (PCA-6142) can be installed with
piggyback connector

Two serial ports: one RS-232, one RS-422/RS-485

One bi-directional parallel port (0S/2 compatible)

AMI BIOS

Up to 16 MB of on-board DRAM

Built-in IDE (AT bus) hard disk drive interface

Built-in floppy disk drive controller

Watchdog timer

On-board keyboard connector

Battery back-up for real-time clock/calendar

Single power supply (+5 V)/External power connector
Four fixed holes for SBC installation

e o o o o

)~
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PCA-6143 Specifications
m

SPECIFICATIONS » Bus speed: 8 MHz

« CPU: 80486SX-25 MHz, 80486SX-33 MHz, 80486DX-33 + System performance: 150 MHz with an 80486DX-33
MHz, 80486DX2-50 MHz, 80486DX2-66 MHz MHz CPU (Landmark speed V1.14)

. Bus interface: ISA (PC/AT) bus « Max power requirements: + 5V @ 2 A

. Data bus: 16 bit » Power supply voltage: +5 V (4.75 V to 5.25 V)

. rating tem ; il i
% Prscensing abliity: 32 bit Operating temperature: 32 to 140°C (0 to 60°C)

. Chipset: AL M1219 Size: 7.3" (L) x 4.8" (W) (185 mm x 122 mm)
« Weight: 1.1 Ibs (0.5 Kqg)
« RAM memory: 1 MB to 16 MB. Uses 256Kx9 (SIMM-256-
8), 1Mx9 (SIMM-1000-8), or 4Mx9 (SIMM-4000-8) SIMM's « EMI: Pending
with access time of 80 nanoseconds or less.
« MTBF: 64,500 hrs @ 25°C; 39,100 hrs @ 60°C
+ Shadow RAM memory: Support for system and video
BIOS of up to 256 KB in 32 KB blocks
DIMENSIONS FOR SBC INSTALLATION
« IDE hard disk drive interface: Supports up to two IDE

(AT bus) hard disk drives. Jumper enabled /disabled. (units in mm)
178 sl

| I

« Floppy disk drive interface: Supports up to two floppy —09 I I
disk drives, 5.25" (360 KB and 1.2 MB); and/or 3.5" (720 355 1% 587
KB and 1.44 MB). Jumper enabled/disabled. : LLg

« Bi-directional parallel port: Configurable to LPT1, LPT2, 98.5
LPT3, or disabled. Standard female D25 connector w
provided.

« Serial ports: One serial RS-232 port, one serial RS-
422 /RS-485 port. Ports can be configured as COMT,
COM2, or disabled individually.

& L i
_J L i
185 J

» Real-time clock/calendar: Lithium battery back-up, ORDERING INFORMATION
retention 10 years.

S5
Déas—"]

O PCA-61438X-25/33/0K: All-in-One 804865X-25/33 CPU _

« Watchdog timer: Jumper configurable to always ON, Card, with user's manual, IDE hard disk drive cable,
always OFF, or programmable ON/OFF. The timeout floppy disk drive cable, parallel port adapter, keyboard
interval is jumper selectable to 1, 10, or 150 seconds. - adapter, and utility diskette

. Piggyback connector: 64-pin connector for an 8-bitbus. 1 PCA-6143DX-33/0K: All-in-One 80486DX-33 CPU Card,
Supports PCD-8931 and PCA-6142 cards and the same accessories as the PCA-61435X-25 /
’ ”~
7=

00 PCA-6143DX2-50/0K: All-in-One 80486DX2-50 CPU I
Card, and the same accessories as the PCA-6143SX-25

+ Interrupt levels: 15 0 PCA-6143DX2-66/0K: All-in-One 80486DX2-66 CPU
Card, and the same accessories as the PCA-6143SX-25 /

+« DMA channels: 7

« Keyboard port: A 6-pin mini-DIN keyboard connector is

located on the mounting bracket for easy access. An ] pcp-g931: Flash/RAM/ROM Disk Piggyback Module
external keyboard adapter is also included. An on-board BT

keyboard pin header connector is also available. O PCA-6142: Super VGA Piggyback Module




SAMEL/RDVI-1788 § eery

17"FS 30-82 KHz Intelligent Color Monitor

SAMPO’s KDM-1788 is totally dedi-
cated to the performance-oriented
professional graphics: very-high-reso-
lution, high-refresh, high video band-

Srmmrew=2 *

* Microprocess control systems with
ColorKey systems provide 20 pro-
grammable modes for user to adjust,
memorize, and auto-recall picture size,

width, fine dot-pitch & invar mask, position, pin-cushion, and R/G/B color. *‘ "

ColorKey-based microprocessor.con- _ > : Ee 3

61 Bystome, and MPRIT Boavoris. - Up 1 ASK bz high video bandwidth %

i ’ offers the highest compatibility and ex-  [&s:

' cellent picture quality. ;‘iﬁ

: 2 KHz horizontal frequenc | gk : R
gupp;grg 12802x 1()‘24 ;2 H;& KHZ * Design complies with Swedish MPR-II }%:Ji
high-refresh for complete flicker-free guideline for VLF/ELF low-emissions
image. and anti-static electricity.

r’

+ 17-inch flat-square screen with all the " Dual switch allows user selection of 3
top-performance CRT technology: 0.26 either high density D-sub 15 pin or :
mm fine dot pitch, invar shadow BNC connectors as the signal source. ¢

j

mask, dynamic focus, and anti-static
non-glare faceplate.

- Front-accessible user control andy;,'g?

universal safeties/power all are stan:
dard features.

kY :7, R EYs
NN : B
\\-,’f‘_, ~ (’\3

~,/ ”’Nw i\\\}



SAMPO/KDM-1788 - o e

SPECIFICATIONS

Typical Display Modes

Resolution Graphics Standard Vertical Refresh Horizontal Scan
640 x480 IBM VGA 60 Hz 31.5 KHz
640 x480 Macintosh on-board video 67 Hz 35.0 KHz
800 x600 VESA ErgoSVGA 72 Hz 48.1 KHz
832 x624 Macintosh on-board video 75 Hz 49.7 KHz
1024 x 768 VESA ErgoEVGA 70 Hz 56.5 KHz
1024 x 768 IBM XGA-2 76 Hz 61.1 KHz
1152 x 882 Macintosh on-board video 750z 69.0 KHz
1280 x 1024 Industry de-facto 60 Hz 64.0 KHz
1280 x 1024 Industry de-facto 74-76 Hz 78-82 KHZ
1600 x 1280 Industry de-facto 60 Hz 80.0 KHZ
CRT User Control

* 17-inch, flat-square, 0.26mm dot pitch
* Dynamic focus, invar shadow mask

* Medium-short.persistence phosphor

* Non-glare silica coating

* Anti-static coating

Displayable Resolution

* VGA to 1280 x 1024 recommended

* VGA to 1600 x 1280 maximum

* Non-interlaced & High-refresh
operation

Synchronization Frequency
* Horizontal: 30 to 82 KHz

* Vertical: 50 to 90 Hz -

» Continuous autosync operation

Bandwidth
*+ 135 MHz

Active Display Area
* 300 mm horizontal x 225 mm vertical

Input Signal :

* Video: analog 0.7 Vp.p 75 ohm positive

* Sync.: TTL level, positive/negative
Seperate sync., Composite sync.,
Sync. on green

Input Connector
* 15-pin D type
* BNC x 5 connector

SAMPO

SAMPO TECHNOLOGY CORPORATION
26-2 TING-HU, TA-KANG TSUN, KUEI-SHAN HSIANG,
TAO-YUAN HSIEN 33334., TAIPE!, A.0.C.

TEL: 886-3-3285001-10 FAX: 886-3-3285020

TELEX: 34640 SEMCO

SAMPO EUROPE GmbH

v NNER-STR. 10. 41868 WILLICH 1. WEST GERMANY
9-179.,3-‘.‘-, MEONIA L EAX. (VE 194) 40T (V2154) 4904-10

* Microprocessor control systems

* Total 20 programmable modes,
10 preset modes, 10 user modes

* ColorKey systems

* Microprocessor control buttons:
H-phase/R, H-size/G, V-center/B,
V-size/pin-cushion,Mode, Reload/Save

~ » Manual control buttons: Power, Contrast,

Brightness, Degauss BNC/D-sub switch

Power Supply and Consumption

* AC 120V/60 Hz or 220V/50 Hz
(universal power)

* 130 Watts Maximum

Dimensions (W x H x D)

* 408 mm x 408 mm x 450 mm

Weight
+ 23.0 Kgs

Operating Environment
* Temperature : 0°C-40°C

* Relative Humidity: 10%-95%
* Altitude: 0-10,000 feet
Regulations

* UL, CSA, DHHS, TUV
«FCC-B, VDE-B, -

* MPR-Il low-emissions
Product Name

* SAMPO/AlphaScan 17x

SAMPO CORPORATION OF AMERICA

5550 PEACHTREE INDUSTRIAL BOULEVARD. NORCROCSS,

GEORGIA 30071, U.S.A. TELEX: 510-100-4943 SAMPO USA NCRS'/’\ ..
TEL: (404) 449-6220 FAX: (404) 447-1109 7 A e T
SAMPOTEK (UK) LIMITED (3

UNIT 4, MILLFIELD HOUSE, CROXLEY CENTRE,

WOODSHOTS MEADOW, WATFORD, HEATS. W1 848 L% ™

TEL' 0923.226227 FAX: 0923.244235
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“The tractor unit
lets you drive
Janfold paper for
continuous
printing jobs.”

Epson printers make

sense.

People are talking about
Epson. Because Epson printers
mean reliability.

The new LX-800 impact dot
matrix printer stands as a good
example. Since even this popular-
ly priced printer provides high
speed operation. Fine print quali-
ty. A choice between NLQ Roman
and NLQ Sans Serif fonts. Plus
easy-operation features that
make using the LX-800 as
pleasurable as buying it.

w»
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SANPLE PROGRAM
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i® READ the ID (A: floppy diskette ID) program. *

o ie MALS MODULE . *
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Your source tool for addressing
the information age.

The convenient size lets i
position it just about anywhere
The elegant design is as modes
as tomorrow.

No wonder Epson has be-
come the name to know for the
finest in printer technology.

Some jobs just deman
raw speed.

The competitive business
world requires fast action. The
high speed draft printing mode
featured on the new LX-800 ge
the job done quickly. Draft elite

SErgP S

2
? i ;(’i{b\ nvenier
N 0 e ol panel r
§ operation easy.
21-5 SelecType syste
4 you choose pri
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" prints at a‘fast 180 cps, draft
pica at 150 cps.

The tractor unit lets you
drive fanfold paper for continu-
ous printing jobs in both draft
and NLQ modes.

And overall draft mode
throughput now runs significant-
ly faster than that of previous
models. There’s no wasting time
with the new LX-800.

Another convenience is the
newly enlarged 3K print input
buffer. More text can be loaded,
S0 you can get back to work on
your computer that much sooner.

For some jobs, you

want to look good.

Fine print quality is a real
Epson plus.

Because when it comes to
the Near Letter Quality mode,
the LX-800 gives you a choice.
Both NLQ Roman and NLQ
Sans Serif are resident fonts.

Choosing between them is quick
~ and easy. And both are sharp
and clear.

NLQ operation also supports
super- and sub-scripts. As well
as both pica and elite modes.

Plus an italic character set
that lets you highlight text. And
32 international characters for
printing European languages.

Moreover, download char-
acter capability means you can
create user-defined characters.

All jobs get done with
no-hassle simplicity.

The convenient front con-
trol panel makes operation easy.
Blinking lights and warning
beeps guide you. The SelecType
system lets you choose print
quality and print modes. Go
directly from draft to NLQ
without having to return to the
operating system of your com-
puter and making the change
from software controls.

You can even choose be-
tween Romian and Sans Serif
fonts, right on the front panel.

No DIP switches to mess with,
no confusion. The LX-800 keeps
things simple.

Little extras make a
big difference.

Getting started on the
LX-800 is simple, too.

The front panel switch also
activates the auto sheet loading
feature. Just position the paper-
on the single sheet guide
and touch the auto load button.
The LX-800 loads the paper
automatically. Correct positioning
is assured, too.

IBM°®compatibility plugs

you into the world’s

most popular systems.
The LX-800 includes an
IBM graphics character set for
compatibility with the IBM PC
line. Selectable from DIP switch
or software controls, this lets you
mnitialize your printer for print
compatibility with the industry
standard in personal computers.

~ “Just position the paper on rhe single sheei feeder
guide and touch the auto load button.” ;

Epson’s compatibility
ensures a good night’s
sleep.

One of the nicest things
about the LX-800 is the name on
the front panel. Epson has come
to be recognized as the leading
manufacturer of high-quality
dot matrix printers. With the
LX-800, you will rest assured
that you have the finest printer
in this class that your money
can buy.

=~
ABCDEFGHIJKLMNOPORSTUVWXYZ/abcdefghxJklmnopqrstuvdééé?%?%
ABCDEFGHIJKLHNOPQRSTUVHXYZ/abcdefghlgklnnopqrstuvwxyz
ABCDEFGHIJKLM abecdefghijiklm
ABCDEFGHI JKLM/ abcdefghijklm
ABCDEFGHIJKLMROPQRSTUVWXYZ/abedefghijklmnopgrstuvexyz
ABCDETGHIJKLHWUPQRSTUVMXKZ/abcdefghiijmnopqtstuvwxyz

Y=aX3+bX2+cX+d




LX-800

9 PIN DOT MATRIX PRINTER

101

SPECIFICATIONS
PRINTER TYPE RIBBON CARTRIDGE
PRINTING METHOD Impact dot matrix COLOR Black (MX, FX compatible ribbon)
NUMBER OF PINS IN HEAD |9 TYPE Cartridge
PRINT DIRECTION Bidirectional printing with logic seeking in
the text mode
Unigirectéonal printing in the bit image mode
RELIABILITY
MCBF 3 million lines (except print head assembly)
MTBF 4000 hours
PRINT SPEED LIFE OF PRINT HEAD 200 million strokes/pin
DRAFT ELITE 180 cps LIFE OF INK RIBBON 3 million characters (14 dots/character)
DRAFT PICA 150 cps
NLQ 25 cps
PRINT CHARACTERISTICS
CHARACTER SETS 96 ASCII characters
96 Italic characters BUILT-IN FUNCTIONS
32 international characters ey
32 EPSON Graphics characters Buffer-full printing
' 96 IBM Graphics characters Hex dump
FONTS Draft, NLQ Roman, NLQ Sans Serif Self test printing: NLQ/Draft
CHARACTER STRUCTURE | 9x 9 Matrix (Draft) Input data buffering
11 x18 Matrix (NLQ) Panel setting
Paper-out detection
Auto loading by front panel switch
PRINT SIZES :
Cha_racter Chara_cter Character
size perine  perinch | [MODE SELECT SWITCH
PICA 2.1x3.1 (mm) 80 10 - :
CONDENSED PICA 1.05x3.1 (mm) 137 17 SELECTYPE = Qualty: DraftNLQ (Sans serif, Roman)
ELITE : 2.1x3.1 (mm) 96 12 Mode : Emphasized/Doublestrike/
CONDENSED ELITE 1.05x3.1 (mm) 160 20 Condensed
HORIZONTAL 32 Positions
VERTICAL 16 Positions (x 8 channels)
PAPER HANDLING
CUT SHEET PAPER SIZE 182 mm (7.15")—216 mm (85")
FAN FOLD PAPER SIZE 101.6 mm (4")—254 mm (10")
ROLL PAPER SIZE 216 mm (85")
PAPER FEED METHOD Friction feed ENVIRONMENTAL CONDITIONS
Tractor feed TEMPERATURE (OPERATING)| §°C—35°C
COPIES Original + 2 copies HUMIDITY (OPERATING) 10%—80% (no condensation)
PAPER THICKNESS 0.25 mm or less’
ot ek Pl oty 4 POWER REQUIREMENTS
i 16" min.
OFTION Hok baper holder QN M) VOLTAGE 120 V AC or 220/240 V AC
FREQUENCY 495 Hz—605 Hz
POWER CONSUMPTION 70 VA
INTERFACE DIMENSIONS
STANDARD Centronics 8-bit parallel HEIGHT 91mm (35")
OPTIONAL IEEE-488, RS-232C/current loop, Apple Il WIDTH 377mm (148")
parallel-intelligent interface, etc. DEPTH 308mm (12.1")
INPUT BUFFER 3K bytes WEIGHT Approx. 5.1kg (1.2 Ibs)

EPSON ESC/P®
stands for Epson
® Standard Code for

Printers. At present,

there is no official standard system for the control process governing printers. In
crder to rectify this situation, Seiko Epson has devised EPSON ESCI/P, an operating

standard that will lead toward software uniformity, particularly among the newer
printers which feature a wide variety of functions. The New LX-800 is built to the
EPSON ESC/P software standard for the MX-Series, RX-Series, and L)@bvr!s printers

IBM is a registered trademark of International Business Machines. /
Epson is a registered trademark of Seiko Epson Corporation. ‘///’ >
Z

Specifications are subject to change without notice.

EPSON’

"N }; SAHAVIRIYA OA CO.,LTD.

5 ) : 119 WARNER TOWER BLDG., 8TH FLOOR,

———  MAHESAK ROAD, SILOM, BANGKOK 10500, THAILAND.
‘Y Y TEL: 237-4211, 238-2271 FAX: (662) 237-4233




PCL-718 / PCL-818
High Performance DAS Card

PC-LabcardSEmEs

Add-on Cards for Lab. & Industrial Automation
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INTRODUCTION

Model PCL-718/818 is a high speed, high performance,
industrial 1/O card offering the five most desirable
measurement and control functions for the IBM PC--A/D
conversion, D/A conversion, digital input, digital output and
counting/timing.

The PCL-718/818 incorporates a 4-layer PCB with integral
ground plane, DC-to-DC convertor, high speed A/D
convertor, automatic channel scanning circuitry, allowing for
multiple channel A/D with DMA.

With its high-end specifications and rich software support,
the PCL-718/818 is widely accepted in industry as an ideal
1/O card for a broad spectrum of industrial and laboratory
applications.

APPLICATIONS

« Transducer/sensor interface

« Vibration and transient analysis

« Waveform analysis & FFT

« Process control

« Programmable voltage output

« Contact closure monitoring

« Digital signal and BCD interface

« Industrial ON/OFF control

« Multiplexer & relay control

« Frequency, period and pulse width measurement
« Event counting and pulse train generation

FEATURES
(PCL-718 and PCL-818)

«16 S.E. or 8 Diff. Analog Inputs
(12 bit resolution)

« 100 KHz A/D Samples with DMA

» 2 Analog Outputs (12 bit)

» 16 Digital Outputs

« 16 Digital Inputs

» Programmable Pacer/Counter

» Automatic Channel Scanning

« C, PASCAL and BASIC Driver,
Calibration, Demo, and Example
Programs Included

« Rich Application Software Support

» Wide Variety of External Daughter
Boards

(PCL-818 only)

» Programmable A/D ranges
« On-Board RAM to store Preset Gain
of Each Channel

ANALOG INPUT

The PCL-718/818 is equipped with an industrial standard
12-bit successive approximation A/D converter with sample
and hold for high speed, high accuracy A/D conversions.
Typical conversion time is 12 microseconds for the PCL-718
and 8 microseconds for the PCL-818.

An A/D conversion can be triggered in 3 ways: by user
program, by an on-board programmable pacer or by an
external trigger pulse. The on-board pacer is made of two
16-bit timer/counter channels from the INTEL 8254. A
crystal oscillator provides a 10 or 1 MHz time base. Thus,
the pacer can generate trigger pulses with frequency from
2.5 MHz to 0.00023Hz (1 pulse per 71 minutes).

A/D data transfer can be accomplished in three ways, by
user program, by interrupt service routine, or by DMA. For
interrupt data transfer, the user can jumper select by Cf/
any IRQ level between 2 and 7. If DMA data
used, the user can set a jumper for either DM
or 3. 2

ANALOG OUTPUT

To complement its analog inputs, the PCL-71
provides two channels of 12-bit double-buffered analos
outputs. The PCL-718 has a fixed D/A range of 0 to 5V
The PCL-818 also may be operated with internal references
producing a 0 to 5V or 0 to 10V output range, or may be
operated using external references for a 0 to 10V or 0 to
-10V output. . :
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DIGITAL 1/0

The PCL-718 or 818 comes with 16 digital inputs, and 16
digital outputs. These channels are made available via two
20-pin dual-in-line connectors, a standard connector used
on most |/O cards and daughter boards in the LabCard
family.

Digital inputs are normally set high (value = 1) without any
input, and change state with input signals accordingly.
Digital outputs are normally set low (value = 0) at initial
state, and stay at the same state (latched) until the next
output operation occurs.

TIMER/COUNTER

The third timer/counter channel on the INTEL 8254,
powered by an internal or external time base, can be used
to count events or measure frequency, period, and pulse
width.

AUTOMATIC CHANNEL SCANNING

Emphasizing high performance and high speed, the PCL-
718 or 818 is uniquely equipped with an Automatic Channel-
Scanning (ACS) circuit. The purpose of the circuit is to
eliminate using software In switching the multiplexer, and
make high speed multiple channel sampling with DMA
possible. )

An 1/0 card without an ACS circuit can only do high speed
sampling in DMA with one channel. The reason being that
when a DMA operation is on the fly, the CPU is temporarily
disabled and no instruction can be executed. Therefore, it
is impossible to switch the multiplexer by software while the
operation is in progress.

With the ACS circuit controlling the multiplexer and in
conjunction with the A/D circuit, the multiplexer can switch
automatically to the next channel while an A/D conversion
for the previous channel is going on. Thus, the sampling
rate is increased (no multiplexer switching time is needed
between two conversions), and multiple channel sampling
in DMA is thereby achieved.

PCL-818 vs PCL-718

The PCL-818 is a programmable gain version of the
PCL-718. In addition to all the features of the PCL-718, the
PCL-818 offers the convenience of making the analog input
range of each channel software programmable. For
applications which need different gains for different channels
or different gains in different stages of a process, the
PCL-818 offers convenience, speed, and maximum
resolution. Equipped with an on-board RAM for storing the
gain setting of each channel, the PCL-818 makes an

operation'' requiring ' @ combination - of 'muitiple 'channel

- -

samplings (each channel with a different gain), and DMA

data transfer possible.

- SPECIFICATIONS

Analog Input

« Channels: @ single-ended or 8 differential

« Resolution:12 bits

« Converter: ADC-674 (PCL-718), ADC-774 (PCL-818/PCL-
718 + Opt001) or equivalent

« Conversion time: 12 microseconds (PCL-718),
8 microseconds (PCL-818/PCL-718 + Opt001)

« Input range: Bipolar: +/- 10V, 5V, 2.5V, 1V, 0.5V.
Unipolar: 0 - 10V, 0 -5V, 0 -2V, 0 - 1V.

« Input range selection: By DIP switches for PCL-718,

. programmable or by DIP switches for PCL-818 :

« Trigger mode: By software, pacer or external trigger

-« Data transfer: By program control,Interrupt (IRQ 2 to 7)

or DMA (Channel 1 or 3)
« Accuracy: 0.01% of reading +/- 1 bit
« Common mode rejection: 90 dB
« Input impedance: >10 Mohms
« Input overvoltage: + /- 30 VDC max.

Analog Output -

+ D/A channels: Tw@it channels

« D/A range: PCL-718-0 - 5V, PCL-818: 0 - 5V or 0 - 10V.
PCL-818: +/-10V max. with external reference.

« Settling time: 5 microseconds

» Maximum load: 5 mA

Digital Input

+ Channels: /{6)

« Logic level: 0: 0 to 0.8 VDC, 1: 2.0 - 5.0 VDC

+ Input load: 0.4 mA max. at 0.5V (low). 50 UA max. at
2.7V (high)

Digital Output

« Channels{16\

« Logic level 070 to 0.4 VDC. 1:2.4t05.0 VDC ..

+ Driving capacity: Sink 8.0 mA at 0.5V, source 0.4mA at
2.4V (e ¢

/
S e,

A/D Pacer and Counter

« Device: INTEL 8254 \ZX ST
« Pacer: 32-bit with a 10 MHz or 1 MHz time base _ " * ’C(

« Pacer max. & min. rates: 2.5 MHz to 0.00023 Hz (ané
pulse per 71 minutes) s
» Counter: One 16-bit counter with a 100KHz time base//

General A

» Power consumption: + 5V 700 mA, max. 1A. + 12V
140 mA, max. 200 mA. - 12V 14 mA, max. 20 mA

+ Operation temperature: 0 - 50 deg. C

+ 1/0 ports: 16 consecutive bytes

« Connectors: 20-pin flat ribbon cable connectors

71



PCL-718/818 Block Diagram

ORDERING INFORMATION

[0 PCL-718: PCL-718 High Performance DAS Card, user's manual and
utility diskette with C, PASCAL and BASIC drivers.

[0 OPT001: Upgrade A/D speed to 100 KHz (For the PCL-718 only)

O PCL-818: PCL-818, "high performance DAS card, user's manual and
utility diskette with C, PASCAL and BASIC drivers.

0 OPT002: Wiring kit. Includes PCLD-780 wiring terminal board,
PCL-10501/PCL-10502 industrial wiring adapters and cables.

0 OPT003: Package of 3 application software. Includes PCLS-700-1 PC-
LabDAS, PCLS-800 PC-Scope and PCLS-702 Labtech ACQUIRE

O PCL-718-CS: Complete package. Includes PCL-718 + OPT002 +
OPT003 5

O PCL-818-CS: Complete package. Includes PCL-818 + OPT002 +
OPT003

o/a0

/a1
- CTRO CLX
8234 E—‘ CTRO GATE
2 On 12 81T R
1 QMH Q o
/A ) CLKA[CounTER 1 4T+
s CORTER e TR
$ -
B8US 16 817 0IGITAL .
> |oze our |_i-  outeut
m '

DIGITAL
INPUT

EXT TRIG

16 S/E

o g 8 OIFF

ANALOG
INPUT

k=2
';‘5__
8s
g.a

2
Suk
¥

PCL-718 Block Diagram

2 CH 12 BIT| 2 CH 12 BIT o/A @
CODE LATCH O/A CONVERTE o/A L

CTRO CLK

AODRE SS |- REGISTER TTTA25a —— " ¢ ctro GATE
DECOOER [—> SELECT CTR® OUT

nv

DIGITAL
QuTPUT

EXT TRIG

wco

DIGITAL
INPUT

ANALOG
INPUT

PCL-818 Block Diagram

PIN ASSIGNMENT

CONNECTOR 1 (A/D)

A/DHo [T 2] A/DLO
A/DH1 [3 4| A/DLI
A/DH2 |5 6| A/DL2
A/DH3 |7 8| A/DL3
A/DH4 [ 9 10| A/DL4

A/DHS |11 12| A/DLS
A/DHe |13 14| A/DLS
A/DH7 |15 16| A/DL7
AGND |17 18| AGND
AGND [19 20| AGND

CONNECTOR 2 (D/A)

D/AOREFIN [1 2| D/A1REFIN
D/AOOUT (3 4| D/A1OUT
AGND |5 6| AGND

VREF(-5V) |7 8
TRIGO [9 10

118 12
13 14
15 16
14§18
19 20

CONNECTOR 3 (D/0)

p/oo [1 2] p/o1
D/O2 |3 4| D/O 3
D/O4 |5 6| D/OS5
/o6 |7 8| D/O7
D/O8 |9 10| D/O 9
D/O 10 |11 12| D/O 11
D/O12 |13 14| D/O13
D/O14 |15 16| D/O 15
D.GND [17 18| D.GND
+5V  [19 20| +12v

CONNECTOR 4 (D/I)

D/l O 2 Labns

D20 |3t 4] DN

D/l 4 |5 6| D/l 5 3

D/i6 |7 8| DN 7

D/i8 |9 10| D/I 9

D/110 (11 12| D/ 11

D/112 (13 14| D/I 13 _

D/114 [15 16| D/l 15~ Ccuning
D.GND (17 LG M- S
+ 5V 19 - B o

11 12| CTRO GATE
13 14| CTR2 OUT

D.GND |17 18| D.GND
+5vV {1920
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ULTIMA ORDERING
SPECIFICATION

To select the version of Ultima 800 series most suited io your needs, simply
bulld up your order code following the instructions below:-

1. Select appropriate code for the height and depth of rack you require . . .

Effective | Overall | Overall Effective | Overall | Overall
Height Depth Heighi Order Height Depth Height Order
h H Code h H Code
u mm mm mm u mm mm mm
39U 4736 600 1862 BR39.6 39U 1736 | 800 1862 BR39.8
42U 1870 600 1870 BR42.6 42U 1870 | 800 1870 BR42.8 1
45U 2003 600 2129 BR45.6 - 45U 2003 | 800 2429 BRA45.8

2. Select the front and rear door options you require, and add to your basic

rack code. ..
Order Code Order Code

Open Front& quickrelease =~~~ 7" 7 Framed glass frontdoor& ™~ 7 Lt
rear panel 0.1 quick release rear panel G.1
Open front & inset rear door 0.2 Framed glass front door &
Open front & louvred rear door 0.3 inset rear door G.2
Plain front door & quick release Framed glass front door &
rear panel F.1 louvred rear door G.3
Plain front door & inset Full glass front door &
rear door F 2 quick release rear panel FG.1
Plain front door & louvred Full glass front door &
rear door F.3 inset rear door FG.2

Full glass front door &

louvred rear door FG.3

3. To select accessories from the list below, simply add the relevant order
reference to the end of your rack order code, see example below . . .

Order Code OrderCode
Caslors 5 Lifting Eyes E
Jacking Feet ", Plinth Gland Plates G
Ralsed Hood R 22'/s Width Kit W
Pagoda Hood p Verticol Covers with cutouts vC
Bolt Together B8 Swing Frame - Specify full or part hei

EXAMPLE: To order 39U rack with full glass front door & inset rear door,
with castors & raised hood, list . . BR39.6/FG.2/C.R

A comprehensive range of accessories All 800 series racks, stock options and
designed to meet the needs of many accessories are ali available o order in
applications is fully described in the any speclal colour fo meet customer
Wilisher and Quick cccessories catalogue  needs on six weeks delivery. Our

f.e. Fan cooling units, power distribution nationwide 'eam of sales engineers will
strips, internal shelves - plain & ventilated, be glad lo meet and discuss your exact

iront panels - piain & detailed, telescopic requirements.
slides and chassis runners. For your free
copy pleuse call 0278 - 783371

WILLSHER & QUICK LIMITED Qur pzlicy is ore of continuous

Walrow, Highbridge, Somersel TA? 4AQ, England. imerovement and we reserve the righ! fo
Telephone: Burnham on Sea (0278) 783374/5 A aiter any delail of design from that shown

Fax. (0278) 789037 Telex: 46145 in this catalogue withou! giving nolice.




 Product Information  System PF-19 ENCLOSURES

X : 4

‘Packed Flat 19" Enclosures

The PF-19 Enclosures System is a heavy duty, high quality electronic enclosure, designed especially for the industrial user but priced so that
the hobbiest can afford it. Starting with the low cost, during the quick and efficient assembly, and concluding with the superb finished
appearance, the PF-19 will prove very cost effective. With over 15 years in the sheet metal fabrication business, PF-19 will stack its System
up against any other 19” Standard Enclosures System.

Features :
® Complies with IEC 297, EIA RS-310 C1977, DIN41494; allows complete compatibility with all 19” equipment.
o Careful design allows for easy modification to the customer's requisites.

® Wide range of applications ; the PF-19 system consists of 5 sizes from 1 U. to 5 U. and 3 different depths.
® High precision and top quality products.
® Low cost.

® Packed flat for convenient shipment and storage.

* % We can provide a wealth of modification on special orders, including custom colors, finishes and silkscreening
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| Stock and Dimensions

A = Front Panel

Length = 19" (4826 mm.)
D = Depth, 3 depths available.
D1 = 245 mm., D2 = 335 mm.,
D3 = 425 mm.

E = 42500 mm.

108
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PF-19 in stock

X

Front Panel Handle | Cabinet
e (AxB) | Height | (ExDxC)
1U-D1 482.6x437x3 mm. - 425x245x38.7
2U-D1 4826x88.1x3 mm. 600 425x245%83.1
2U-D2 482.6x88.1x3 mm. 600 425%335x83.1
3U-D2 | 4826x1326x3mm. | 900 425x335%1276
3U-D3 482.6x132.6x3 mm. 900 425x425%1276
4U-D2 4826x1770x3 mm. | 1300 425x335x172
4U-D3 4826x1770x3 mm. | 1300 425x425x172
5U-03 4826x2215x3 mm. | 1600 425x425x 2165

Options:

Chassis Plate Kit

Designed for mounting on the General Purpose Bar (supplied with the PF-197)
if the user requires a wide chassis area. Supplied with all nuts and screws.

Chassis Plate Kit

for for
Order | Size (.. g || Order| Size |- .o
CP-11 | 180x370 | DL CP-23 | 270x200 | DL-2
CP-2 | 90x370 | DL1 || CP-31 |360x370 | DL3
CP-13 | 180x200 | DL-1 CP-32 | 180x370 | DL-3
CP-21 | 270x370 | DL-2 CP-33 |360x200 | DL
CP-22 | 140x370 | DL-2

Heavy Duty Heat Sink

Heavy duty Heat Sink Kits are

available

Complete with cover
plate, nuts and screws.

No. 840 Heat Sink Kit (Black Anodized)

Order | For Size Order | For | Size
HS-2U | 2U 83x2906 HS4U | 4U | 172x2906
HS3U | 3U | 1275x2906 HS-5U | 5U | 216x2906




~ Applications

- The PF-19 System is built around 4 general purpose
bars of white zinc plated steel. Two additional bars
. come with the unit for users assembly requirements.
This general purpose bar layout presents many
advantages in component mounting and future
service needs, as both sides of the PC board can
be conveniently accessed.

- Top and bottom panels are liberally vented,
allowing superior natural air flow and cooling.

- Identical rear and inside front panels are 1.5 mm
Aluminium. Inner front panel allows 0-20 mm
adjustment for hardware mounting. No fasteners
need appear on outer front panel. By working
rear panel first, if a mistake occurs, it can be
switched with the inner, maintaining the
appearance of the unit.

- To Modify : Aluminum panel easy to fabricate by
electrical drill and hand or electrical scroll saw with
special metal cutting blade.

Front panel
Component mounting




System PF-19
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PF-19 Contents Of Kit

Parts Identification Material + Specs Contents Of Kit
1u* 2Jj2u 3J13U 4)/4U 55U
A Front Panel AL 3.0 or 4.5 mm. Thick 1 1 1 1 1
B Inside Front/Back Panel (Same Size) AL 1.5 mm. Thick 2 2 2 2 2
C Side Panel 0.9 mm. Phosphated Steel (paint finish) 2 2 2 2 2
D General Purpose Bar GB-S = 0.9 mm., GB-L = 1.2 mm. GB-S** GB-S** GB-L'** GB-L*** GB-L"**
Zinc Plated Steel 8 Pcs. 8 Pcs. 8 Pcs. 8 Pcs. 8 Pcs.
E Top/Base Panel (Same Size) 1.2 mm. Phosphated Steel (paint finish) 2 2 2 2 2
F Handle Extruded AL - 2 2 2 2
G Non Slip Rubber Feet Natural Rubber With Adhesive 4 4 4 4 4
H Umbrella Head Screw M 3x0.5x6 mm. 28 28, 32 16 16 16
M 4x0.7x8 mm. - - 16 16 16
| Flat Head Screw M 3x0.5x 12 mm. With Nut 12 12 - - ~
M 3x0.5x15 mm. - - 12 12 12
M Round Head Screw With Nut M 5x0.8x 15 mm. With Nut - 4 4 4 4
J Hex Screw With Nut M 5x0.8x 15 mm. With Nut 4 - - - -

* U = Unit IEC-297 Standard
J = J Unit JIS (Japanese) Standard

** GB-S Size 8x8x425 mm.
*** GB-L Size 12x12x425 mm.

(G = General Purpose Bar)
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wodex

AC POWER

TRANSDUCERS

WATT VAR » Q « COMBINED WATT/VAR « COMBINED WATT/Q

* 0.2% OF READING ACCURACY

* LOW TEMPERATURE COEFFICIENT

¢ VOLTAGE, CURRENT, PROCESS OUTPUTS
* TRANSIENT PROTECTED

* NO ZERO ADJUSTMENT EVER REQUIRED

FEATURES

* ELECTRONIC MULTIPLIERS
* ISOLATED OUTPUTS ON COMBINED UNITS

* LOW BURDENS

* UNEXCEEDED LONG TERM STABILITY

Wodex power measurement transducers are
high accuracy electronic multiplying devices.

Conservatively rated at 0.2% of READING, the
accuracy includes variations in voltage,
current, power factor and output load, if
within specified ranges.

All units are available in 1, 2, 21/2 and 3
element versions either self-powered or
powered from an external source.

Although the zero adjustment has been
brought out, it need not ever be readjusted

from its initial factory setting.

Surge withstand testing includes a special
5kV test with frequency varying from 50 kHz
to 2 MHz. Dielectric breakdown is tested to
2000V RMS 60 Hz for 1 minute.

APPLICATION TABLE

* STANDARDIZED WIRING AND MOUNTING

MODEL NUMBER RESTRICTIONS
WATT | VAR Q COMBINED | COMBINED | CONNECTION 3
WATT/VAR WATT/Q VOLTAGE LOAD
W-10 | R-10 | Q-10 WR-10 WwQ-10 1 PHASE NONE " NONE
W-20 | R-20 | Q-20 WR-20 WQ-20 3 PHASE NONE 'NONE
3 WIRE ;
W-25 | R25 | Q-25 WR-25 WwQ-25 3 PHASE BALANCED NONE
4 WIRE 7
W-30 | R-30 | Q-30 WR-30 WQ-30 3 PHASE NONE NONE
4 WIRE 1

AC POWED TDARNCDHIICIDO
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POTENTIAL TABLE V(ac)

NOMINAL | POTENTIAL RANGE | POTENTIAL RANGE MAXIMUM 1 POTENTIAL
OPTION INPUT WITH ACCURACY WITH ACCURACY BURDEN AT OVERLOAD
- SELF POWERED | - EXTERNAL POWER NOMINAL CONTINUOUS
0 120V 85-150V 0-150V 0.02 VeA 180 V
1 69V 50- 90V 0- 80V 0.02 VeA 100V
2 240V 170 - 300V 0-300V 0.02 VeA 350 V
3 460 V 325-575V 0-575V 0.02 VoA 680 V
< 600 V 425 - 750 V 0-750V 0.02 VeA 800 vV

NOTE 1 — Self powered units have a potential burden of less than 3.0 VA on terminals 3 and 4

CURRENT TABLE A(ac)

OPTION INPUT OVERRANGE MAXIMUM OVERLOAD OVERLOAD OVERLOAD
WITH ACCURACY BURDEN CONTINUOUS | 10 SEC/HOUR 1 SEC/HOUR
0 0-5A 10A 0.5 VeA 15A 30A 250A
1 0-1A 2.0A 0.5 VeA 3A B6A 100A
2 0-2A 4.0A 0.5 VeA B6A 12A 150A
<] 0-10A 20A 0.5 VeA 30A 50A 300A
4 0-25A 35A 0.5 VeA 35A 75A 300A
OUTPUT TABLE
o || Swccmaioubd IR | coplie s
0 0 =1 mA D 10 000 Ohm 1 15 SR
1 0+ 3mA 3 300 Ohm 11V
2 0+5mA - 2 000 Ohm ¥ 3TN
3 0+ 10mA 1 000 Ohm + TV
4 4 - 20 mA 750 Ohm 15V
5 0 £ 100 mV * 20 Ohm *S5mA
6 3 5 255 " * 200 Chm E5:mA
7 Q£S5 * 1 000 Ohm ‘S5 mA
8 0+£10V * 2 000 Ohm ‘S5 mA
9 1-5V * 1 000 Ohm *5mA

FULL SCALE CALIBRATION (WATT/VAR/Q PER ELEMENT 2)

CURRENT
POTENTIAL 0-5A 0-1A 0-2A 0-10A 0-25A
120V 500 100 200 1 000 2 500
69V 325 65 130 650 1625
240V 1000 200 400 2 000 5000
460V 2 000 400 800 4 000 10 000
600V 2 500 500 1 000 5 000 12 500
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CONNECTION DIAGRAMS AND PHYSICAL DIMENSIONS
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MOUNTING 4 KEYHOLES ARE PROVIOED WITH
475 MM (16" MINIMUM DIMENSION. TER.
MINALS ARE 7/16 SPACING WITH 8-32 BINDING
HEAD MACHINE SCREWS. THE CASE IS EXTRUD-
- e ED ALUMINUM WITH INTEGRAL CARD GUIDES.

_WR/WQ-25 212 ELEMENT
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ALL ELECTRONICS ARE AFFIXED TO THE TOP
PLATE. AND CAN BE EASILY WITHDRAWN.
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GENERAL SPECIFICATIONS

ACCURACY AT 25°C + 2°C: WATT 0.19% READING + 0.01% Full Scale

Cos 8

VAR 0.19% READING + 0.01% Full Scale

TEMPERATURE RANGE:
TEMPERATURE COEFFICIENT:
OPERATING HUMIDITY:
OQUTPUT RIPPLE (PEAK):
POWER FACTOR RANGE:

Sin 8

Q 0.19% READING + 0.01% Full Scale
Cos (6 - 60°)

-20°Cto + 70°C
0.005%/°C typical

0 - 95% non condensing
Less than 0.5% of Full Scale
WATT or VAR - any

Q - 0.866 lead to 0 lag

DIELECTRIC TEST:
OPERATING FREQUENCY:
SURGE WITHSTAND:

RESPONSE TIME TO:

CALIBRATION ADJUSTMENT:

ZERO ADJUSTMENT:

114

2000 VRMS for 1 minute
NOMINAL + 10%
ANSI-C37.90a-1974 (IEEE 472)
BEAMA 219

SPECIAL 5kV

90% less than 200 ms

99% less than 400 ms

+ 10% standard

+ 2% Standard

ORDERING INFORMATION

MODEL

WATT w
VAR R
Q Q

COMBINED WATT/VAR WR

CCMBINED WATT/Q wQ
CONFIGURATION

1 element 10
2 element 20
2 12 element 25
3 element 30

INPUT NOMINAL VOLTAGE
120v
69V
240V
460V
600V
SPECIAL

XHpWLON-=-O

INPUT CURRENT
0- 5A

0- 1A

0- 2A

0-10A

0-25A
SPECIAL

XbWN-=O

WARRANTY

— SUFFIX

A - 25-125% cal.

B-25Hz

C -3 50 Hz )
D - 400 Hz

E - External Power 120V(ac)

F - Extarnal Power 230V(ac)

G - Case Ground Terminal

X - Special

OUTPUT

XOO~NONHDWN—=-O

0+ 1mA
0+ 3mA
0+ S5mA
0 £10mA
4- 20mA*
0 £ 100mV
0% 1V
0% 5V

0 £10V
1= 86V
SPECIAL

*4-20mAand1-5V versions are
unidirectional.
units (12 mA or 3V = 0), use the
output designator S and state.

For bidirectional

Wodex Technology Incorporated warrants the products sold hereunder as free from defect of material or workmanship and as conforming to specifications, when used under normal conditions
of service and maintained by competent personnel.

Al its sole discretion, Wodex Technology Incorporated agrees to repair, or replace, or refund the purchase price of such products that are found to be defective in matenal or workmanship or
which fail to conform to specifications if wntten notice is receved by Wodex Technology Incorporated within 18 months from the date of shipment ex works.

Wodex Tecnnology Incorporated assumes no liability, expressed or imphed beyond the obligation to repair, replace. or refund the purchase pnce of the defective matenal.

Wodex Technology Incorporated
95 Glen Cameron Road,

Thornhill, Ontario, Canada L3T 1P3
Telephone: (416) 889-4750

Telex: 06-964507

REPRESENTED BY:



ABLER MICROGUARD UPS SERIES

- & _

ALL PROTECTIONS GUARANTEED::

* BLACKOUT AND BROWNOUT
* SAGS

* SURGES

e LINE FILTER

e SHORT CIRCUIT

e BATTERY LOW

e OVERLOAD

PRS- - e

ALL SUPER FEATURES:

« SUPER-SLIM IN SIZE,

DIMENSIONS 385(D) x 360(W) x 50(H) (mm)
 SUPER-DELUXE DESIGN,

BEST COMPANY FOR SYSTEMS AND WORKSTATIONS
+ SUPER USER-FRIENDLY OPERATION,

ONE-TOUCH POWER SWITCH BUTTON,

NEAT AND PRECISE FRONT PANEL DISPLAY
 SUPER-HIGH RELIABILITY,

ALL-IN-ONE PCB, MAINTENANCE FREE OPERATION
¢ STATE-OF-THE-ART TECHNOLOGY,

HIGH EFFICIENCY, ABSOLUTELY NO NOISE
 SUPER-FAST TRANSFER TIME, 1ms-2ms
« SUPPORTS NOVELL UPS MONITORING FUNCTION,

UNIX/XENIX MULTI-USER SYSTEM,

AND SINGLE STATION MS/PC-DOS (OPTIONAL)




MODEL 300 500 600 750 500R 600R
Output :
Power Rating 300VA/200W 500VA/300W 600VA/360W 750VA/450W 500VA/300W 600VA/360W
Voltage (Line mode) — 220V -240V
Voitage (Inv mode) 110/120/220/230/240V 220V +2%
Frequency (Inv mode) 60Hz + 1% 50Hz + 1% 50Hz+1%
Wave Form (Line mode) SINE WAVE SINE WAVE
Wave Form (Inv mode) STEP WAVE STEP WAVE
Input ,
Voltage (Volts) 110120 + 15% 220/230/240 182-265V
Frequency (Hz) 50Hz +5% 50+5% 50Hz +5%
Back-up Operation:
Back-up Time:
Full Load (min) 5-8 5-8
Half Load (min) 20-25 18-22 20-25 18-22 20-25
Low Battery Automatic YES YES
Cut off
Over Load Automatic YES YES
Cut Off
DC Power On NO YES
AC Auto Power On YES YES
Battery Voltage 30V 24V 30V 36V v 36V
Standard configuration
(PC/AT 386 + VGA Monitor 24 30 39 47 -
HDDx 1 + FDDx2)
Transfer Time:
Line to Inverter, typical (ms) 2 2
Under Voltage Switching: 110V SYSTEM 220V SYSTEM
AC to Inverter 95V 187V 177V
Inverter to AC 100V 202V 182V
Over Voltage Switching:
AC to Inverter 132V 250V 270V
Inverter to AC 125V 243V 265V
Status Indicator:
Load Status Display YES YES
Battery Low Display YES YES
Auto Resent Alarm Silence YES YES
Dimension WxDxH (mm) 360x385%50 360x 385 x50
Weight (kgs): 10 10 1 12 12 13
Environment:
Temperature 0-40°C 0-40°C
Humidity 0-90% Noncondensing 0-90% Noncondensing

Intelligent Interface (DBS) Enable to Support DOS, NOVELL Netware, Unix, Xenix, Sun OS, HP-UX, AIX system, etc.

E.% @ O B O

$9152698 LR91709 E130557 oJo
|IEC CONNECTOR TYPE

ng UOU UUU UOU L

o(Jo

NEMA 5-15R TYPE

* ABOVE SPECIFlCAﬁONS SUBJECT TO CHANGE WITHOUT PRIOR NOTICE
* TRADEMARKS OF IBM, MS/PC-DOS, NOVELL NETWARE, UNIX AND XENIX
ARE REGISTERED TO THEIR RESPECTIVE COMPANIES
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