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DEMAND CONTROLLER

ME. THEERACHAI DAECHANANTASIN

MR. VIRARACH LAUPONGFAISAN

MR. VITTAYA TIFSUVANPORN

ADVISOR

ABSTRACT

This "Demand Contrcller” is a thesis submitted in
partial of the requirements for the degree of bachelor of
engineering. It is designed for controlling maximum energy
censumption demand that can control the desireed vaule by using
"Lineer Prediction Technics" for deciding automatic lcads
switching which has 8 channels.

The demand controller consists of microcontroller B031
and microcomputor. The microcontroller will recieved electric
energy varied pulse signal which sent from encoder packed in
kilowatt-hour meter then send number of pulse per minute to
microcomputer every minute by serial port RS-232. The micrroputer
will predict demand of energy consumption every minute. If demand
vaule is more or less than the desired value, the microcomputer
will feedback signal to microcontroller for  awtomatic loads

switching.
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ARITHMEYIC OPERATIONS t DATA TRANSFER (cont.}
M demenic Description Byte Cye  Mnemonic Description Byte Cye .
ADD  ARn Add register 1o Accumulator (S| MOVC A@A*DPTR  Move Code byte relative 10 DPTR 10 A i 2
.ADD  Adirect Add dyect byte 10 Accumulator 2 1 MOVC A@A+PC Move Code byte relative 10 PClo A r2
i ADD AR Add inditect RAM to Accumulator 1 MOVX AGRI Move Exiernal RAM (8-bitaddrjtoA =~ 1 2
ADD  Atdaw . Addi diaie dats 1o Acc tat 2 1 MOVX A@DPTR Move External RAM {I6-bitaddr) 0 A™ 4 2
ADDC A.Rn #  Add register to Accumutator with Carry [ | MOVX @RiLA Move A 1o External RAM (&:bit addr) J 2
ADDC Adirea Add direct byte to A with Carey flag 2 t MOVX G@DPTR.A Move A to Exicrnal RAM (16-bit addr) 1 2
ADDC AERI . Add indirect RAM to A with Carry Nag | ] PUSH  direct Push direct byte onto stack 2 2
ADDC Addata Add immediatc datato AwithCarry lag 2 2 POP direct "Pop direct byte from stack 2 2
|, SUBB _ARsa Subtract register from A with Borrow 1 1, XCH ARn Exchange regisier with Accumulator i 1
SUBB  Adirect Sudbuiact direct byre from A with Borow 2} XCH  Adirect Eachange direct byte with Accumulator 2 .
SUBR A.&Ri Subtract indirect RAM from Aw/Borrow 1 4 XCH AR Exchange indirect RAM with A [
SUBB  Atdaa | Subtract immed. data from A wjBorrow 201 XCHD A.@Ri ‘Exchange low-order Digit ind, RAM wfA 1 1.
INC A ~ Increment Accumulator H i
*a lNg R Increment register ; 1 BOOLEAN VARIABLE MANIPULATION
IN direct Increment direct byte § i . .
INC @R tacrement indirect RAM T 1 Mndmonic Description Byle Cye
DEC A Decrement Accumulator [ CLR  C Clear Carvy Nag Lo
DEC Ra Decrement regisier [ CLR bt Clear direct bit ‘2 i
DEC  dirca Decrement direct byte 2 SETB  C Sct Carry fag 1
DEC &R Decrement indirect RAM 1 1 SETB bt Set direct Bit r 1
INC DPTR increment Date Pointer t 2 crL € Complement Carry flag 1 4
MUL ASB Multiply A & B 1 4 CPL bir . Complement direct bil 2 1
i DIV AB Dividc Aby B . 14 AN:. gblbl Atg dll’ctl]bll to C;:’ry ﬂ:gb c g g
H di r ANL /bt AND complement of direct it 10 Carry
104 A Decimal Adjust Accurmulato ' ' ORC G OR direcs bit 10 Comylag : 2
- 1CAl 5 ORL .~ C.bit OR complement of direct bt to Carry, "N
e LOGICAL OPERATIONS . MOV C.bit Move direct bit to Carry fag 2 4
Maemovis Destination Byvte Cyc MOV b€ Move Carry flag 1o direct bit 2 2
§ ANL  ARn AND regisier (o Accumulator rod .
ANL  Adirent AND direct bytc to Accumulator 2 1 PROGRAM AND MACHINE CONTROL
ANL ¥ AGRI AND indirect RAM o Accumulator " .
i OANL  Asdan AND data to Accumul 2 1 Muem Description Byte Cyc
¢ ANL  dheect A AND Accumulator 1o direct byte 2 1 ACALL addrtl Absolute Subroutine Calt 2 2
} ANE  diecadata  AND immediste deta to direct byte 3 2 LCALL addri6 Long Subroutine Calt 32
ORL  ARn OR register to Accumulator y »Y! RET Return from subfoutine 2
. ORL  Adirec OR direct byte 10 Accumulator I RETI : Return from interrupt 1,2
¥ ORL AERi OR indircct RAM to Accumulator 11 AIMP addrll Absolute Jump 2 2
ORL  Addata OR immediate dats o Acc 2 1 LIMP  addri6 Long Jump i 3 2
* ORL  dieclA OR Accumulator to direct byte 2 A SIMP el Short Jump (relative addr) 2 2
t ORL dieasdeta  OR immediate data to dircct byte 3 2 JMP  @A+DPTR  Jumpindirect relative to the DPTR ‘; 2
XRL.  ARn Exclusive-OR registet 10 Accumulator e 3z rel Jump if Accumulator s Zero 2
% XRL uAdirea Exclusive-OR dircct byte to Accumulator 2 | INZ el Jump if Accymudtator is Net Zero 2 2
. XRL A@Ri 7 Exclusive-OR indircct RAM 10 A ] ic rel Jump if Carry flag is szt 2 2
i XRU ‘Ao Exclusive-OR immediate data 10 A 2 1 INC Jump if No Carry flag §-2
; XRL dmaA Fxclusive-OR Accumulator todirectbyte 2 1 I8 . bitrl Jump if direct Bit set 2
: XRL  dircrddata Exclusive-OR immediatc data to direct 872 INB bitrel Jump if direct Bit Not set . 3 2
Y CLR A Clear Accumulator 5 1t JBC bit.rel Jump if direct Bit is set & Clear bit 3 2
Y ooPL ‘A Complement Accumulator TR CINE  Adirectuel Compare direct 10 A & Jump i Not Equal 3 2
! RL A Rotate Accumulator Leli F ] CINE  Andatarml Comp. immed. to A & Jump if Noi Equat 3 2
[ aic A Rotate A Left through the Carry flag 11 CINE  Rnndatarel Comp. immed. 1o reg. & Jump f Not £qual 3 2
i RR A Rotate Accumulator Right T CINE  @RiMdatarcl  Comp. immed. 10 ind. & Jumpif Not Equal 3 2
¢ RRC A Rotate A Right through Carry flag | N § DINZ  Ra.rel Decrement register & Jump of Not Zero 2 ",2'
SWAP A Swap nibbles within the Accumalator 1 1 DINZ  direct.rel Decrement direct & Sump if Kot Zero 3 2
¢ ’ NOP * No operation w b
DATA TRANSFER -
it . 3 ., Notes on data sddressing modes: =4
i Mnemoaic Description - Byte Cye Rn - Working register RO-R7 m :
AV ARe Move tegister to Accumutator 1 { direct  —128 interast RAM locations, any ;O port, control or status register
WV Adeect Move direct byie 1o Actumulator 2h N @Ri  —Indircet internal RAM location addressed by register ROODr &1 > . |
MOV AR Move indirect RAM to Accumulator N #data  ~B-bit constant included in instruction .
MOV'  Asdna Move i dizic data (0 A 1 %\ ¢ #¢atal6 - 16-bit constant incladed as bytes'2 & 3 of instruction M
MOV RnA Move Accumulator to register T\ bit 128 software flags. any 170 pin, control or status bit - %
MOV Rngwect Move direct byte o register 2 2 > e “ B ¢
MOV  Rntdta Move immediate data to register RAN Notes oa program sddressing modes: © y «
i MOV  diraA |, Move Accumuylator to direct byse 245/ 4 2ddr16 ~ Destination address for LCALL & LIMP may be anywhere within
t MOV dirafn " Mave register to direct byte 2“2 the 64-Kilobyte program memory address space. U
¥ MOV dircadima Move direct byte 1o direct 3= 2ddri1 -—Destination address for ACALL & AJMP will be within the fame
‘ MOV direa@Ri Move indirect RAM to dircat byte 2 2 2-Kilobyte page of program memory as the first byte of the following
, MOV diratdata Move immediatc daw 1o direct byte 3 2 instruction.
MOV @RuA Move Accumutator 10 indirect RAM [ acl 53 MP and aff conditionsffumps include an 8-bi offset byte. Renge is et
MOV @Rudirect Move direct byie to indirect RAM 2 2 +127/-128 bytes relative to fiu it byie of the foflowing instruction. .} .~
§ MOV  @Ridat Move immediate data to indivect RAM 27 1 v % . g
¥ MOV DPTRaeul6 Losd Das Pointet with & 16-bit constant 3 2 AR mnemonics copyrighted © Intel Corporation 1979 R,
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START:

;************************

MAIN PROGRAM

-

PREEREREEREERRERER R RRRRRR
ORG 00Q0H
Jﬁﬁ START
FEEREREERRERERERRERER KRR

MAIN PROGRAM

-

;************************
ORG 040H

MOV IE,#90H
MOV TMOD, #2FH
MOV TH1, #OFDH
MOV SCON, #52H
MOV THO, $00H
MOV TLO, #00H
SETE ET1

SETE ETO

SETE ITO

SETE ITH

SETE TR1

SETR TRO

CLR P3.6

MOV R7,#0OFFH
MOV R&, #OD3H

MOV RS, #04H
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RBYTE:

TIME:

MOV R4, HOOH

JNB RI,$

JMP RBYTE

H FREEXEFERFEXRXERXRERREFEXEE
; CHECK BASE TIME
H 3 I 3 9 3 36 T 96 3 063 36 6 K W K A K
DJINZ R7,EBER

DINI R, EEE

MOV RG,#0OD3H

DINZ RS,EER

MOV 20H,TLO

MOV TLO, $OOH

MOV A,R4

MOV B, #64H

DIV AR

ADD A, #30H

CALL TRANSMIT

MOV A, B

MOV B, #0AH

DIV AE

ADD A, #30H

CALL TRANSMIT

MOV A, B

ADD A, #30H

CALL TRANSMIT
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MOV A, #0DH
CALL TRANSMIT
MOV A, Z0H
MOV E,#64H
DIV AR
ADD A, #30H
CALL TRANSMIT
MOV A,B
MOV E, #0AH
DIV AR
ADD A, #30H
CALL TRANSMIT
MOV A, B
ADD A, #30H
CALL TRANSMIT
MOV A, $ODH
CALL TRANSMIT
MOV R7,#OFFH
MOV R6,#0D3H
MOV RS, #04H
MOV R4, HOOH
EEB: RETI
;***********************
;  SUBRUTINE TRANSMIT

§ ERERERRE XL RHRRRERERER



TRANSMIT: JNB TI,$
CLR TI
MOV SEUF,A
RET
H EIIITEL LT LTSI LILILL LSS 220
;  SUBRUTINE ON,OFF LOAD
; 3 3 3 26 0 3 9 36 3 336093 3 366 T I K * ¥
OFF 13 CINE A, #38H,0FF2
ANl P1,#OFEH
SETE P3.6
CALL DELAY1
CLR P3.6
RET
OFF2: CINE A, #37H,0FF3
ANL P1,#OFDH
SETE P3.6
CALL DELAY1
CLR P3.6
RET
OFF3: CINE A, #36H,0FF4
ANL P1,$#0FEH
SETR P3.6
CALL DELAY1
CLR P3.6

RET



OFF 43

OFFS:

OFF6:

OFF7:

OFF8:

CINE A, #35H,0FFS
ANL P1,#OF7H
SETE P3.6

CALL DELAY1

CLR P3.6

RET

CINE A, #34H,0FF6
ANL P1,#0EFH
SETB F3.6

CALL DELAY1

CLR P3.6

RET

CJINE A, #33H,0FF7
ANL P1,#0DFH
SETE P3.6

CALL DELAY1

CLR P3.6

RET

CINE A, #32H,0FF8
ANL P1,#0BFH
SETE P3.6

CALL DELAY1

CLR P3.6

RET

CINE A, #31H, 0N
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ON1:

ONZs

ON3:

ONg:

ANL P11, #07FH

BETE P2.6

CALL DELAY!

CLE P3.6

RET

CINE A, #48H, ONZ

OFRL P1,#01H

SETR P3.6

CALL DELAY!

CLR P3.6

RET

CINE A, #47H, ON3

ORL P1,#02H
SETB P3.6
CALL DELAY1
CLR P3.6

RET

CJINE A, #46H, ONg

ORL P1,#04H
SETE P3.6
CALL DELAY!
CLR P3.6

RET

CINE A, #45H, ONS

OrRL P11, #08H
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SETB P3.6
CALL DELAY1
CLR P3.6
RET

ONS: CINE A, #44H, ONG
ORL P1,#10H
SETE P3.6
CALL DELAY1
CLR P3.6
RET

ONG 2 CINE A, #43H, ON7
ORL F1,#20H
SETE P3.6
CALL DELAY1
CLR P3.6
RET

ON7: SINE A, #42H, ONS
ORL F1,4%40H
SETB P2.6
CALL DELAY1
CLR P3.6
RET

ONB: CINE A, #41H, ERROR
ORL P1,#80H

SETE P3.6



CALL DELAY1
CLR P3.6

ERROR:  RET
H FREERXNEXFLFEEXEEEEENEREE
; SUBRUTINE DELAY TIME
H (2222222232 LIALTS LTSS L TS

DELAY1: MOV R7,#02H
DINZ R7,$
RET
H FERREEREEJERREEREREERERXEE
s TIMER O INTERUPT
H HXREXFREFEEERRRRXERELEXRER
ORG GOOBH
INC R4
RETI
H % F W T 33636 I 96 A 5 36 W I KK
;  TIMER 1 INTERUPT
H *********************.*****
ORG OO1EH
IMP TIME
H F2 22 L2222 LRI LTLIIIZIILIILIZIILZLEL SIS T LTS
;  INTERUPT RECEIVEER SERIES PORT
H L2322 2222 T2ITLILELITS LTS LTSI TSI LILTL S S
ORG 0023

MOV A, SBUF
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CLR RI

CALL OFF1
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SETUP PARMETER

DESCRIPTION
QUT PUT

PRIORITY
LEVEL

Min.Off
Time

Max .Of f
Tine

Min.On
Time

ouT PUT 1
ouT PUT 2
ouT PUT 3
OUT PUT 4
OUT PUT 5
OUT PUT b
OUT PUT 7

OUT PUT 8

00 =10 U o O3 DN =

CONTROL MODE

UPPER DEMAND
LOWER DEMAND

oo o

R R

SO ®

09



g

'DEMANDS _MAX | 1Ae@
UPPER DEMAND | 18380
LOWER DEMAND |5p@ U

DESCRIPTION | Status|
OUT PUT 1 ON
OUT PUT 2 ON
OUT PUT 3 ON
OUT PUT 4 ON
OUT PUT & ON
OUT PUT & OEF
, , ~ 7~ OUT PUT 7 OFF
b 8 18 12 14 15 time |OUT PUT 8 -
Actual Demand Graph

DATE B3-18-1993 PREDICTION DEMAND S3QUATT
TIME 16:28:83 ACCUMLATE ENERGY 978U h

19



L ufig

=~

RESPORT DATA

OPTION
1) Display data
2) Print out data
3) Delete data
4) Pay money report
5) Exit to run

SELECT (1-5):

&9



B e e T ——

DATE TIME KW/HR 8 288 488 688 069 1898 12688 1488

B2-16-93 18:25 200
82-16-93 18:26  {6pA
B2-18-93 15:17 439

<9



{ESC-Exit to Prev)
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Software "DEMAND CONTROLLER’

(BuickBASIO)
DECLARE SUR paymoney ()
DECLARE SUR MENU O
DECLARE SUR DELETEDATA ()
DECLARE SUB PRINTS (O
DECLARE SUR DISPLAYS ()
DECLARE SUB MENUSETUP ()
DECLARE SUB premenu {(type$)
DECLARE SUBR DFENFILE (WS%)
DECLARE SUR restoretextwindow (leftcol?, toplineZ)
DECLARE SUB savevaule (upperZ, LOWERY)
DECLARE SUB restorevaule (upper#, LOWERZ)
DECLARE SUEB MENURUN (LOAD%()>, upper’, LOWERY, PD%, DEMANDMAX%)
DECLARE SUR MINONTIME (A%, B¥, TIMENOWXZ, TIMEOFFZ(), TIMEONZC),
MINONY% ()
DECLARE SUR MINOFFTIME (c%, DX, TIMENOWY, TIMEOFFXL(), TIMEONZLCY,
MINDFFZ{2)
DECLARE SUE MAXOFFTIME (TIMEOFFX(), MAXOFFY(), TIMEONZ(), TIMENGOWZ)
DECLARE SUR INVERTTEXT (linl%, coli, nchari, 1in2%)
DECLARE SUR colartext (linl¥, col%, nchari, lin2%, bab%, clri)
DECLARE SUBR PLACECHARACTER (c$, x4, yX)
DECLARE SUR platstring (lin%, col¥%, nchar’%, s%)
DECLARE SUER savetextwindow (leftcol¥, toplineX, rightcol%,_

bottoml ine’l)



DECLARE SUB restoretextwindows (leftecali, toplinel)
DECLARE FUNCTION COMPUTEARRAYSIZE (xi¥%, yl%, %2%, y2i)
DEFINT A-Z

DIM SHARED WATT(CG TO 16)

DIM SHARED y(O TO 16)

DIM SHARED x(0 TO 16)

DIM SHARED LOAD(1 TO 8

DIM SHARED TIMEONZ(1 7O 8)

DIM SHARED TIMEOFFZ(1 TO 8

DIM SHARED MINONZ(1 7O 8)

DIM SHARED MINOFFZ(! TO &)

DIM SHARED MAXDFF%(1 TO B)

' $SDYNAMIC

DIM SHARED gwindow! (10D

ERASE gwindow!

P$STATIC

CLS ¢ T = 1: TT = 1: y(0) = 0: DEMANDMAX& = O

CONST true = —1: CONST false = NOT true

% (0 By x(1) = 8Z: x{(2) = 10Q

133: x(5)

it
.
w
~

%(3) = 119: x($

%{6) = 176: x(7) 195: =(8) = 214

]

%{3)

233: x(10) = 252: x(11)y = 271

x(12) = 290: x(13) = 309: x(14;

i
)
b
jas}

347: x(16) = 366

%{15)

LOADC1) = true: LOAD(Z) = true



LOAD(3) = true: LOAD(4) = true
LOAD(S) = true: LDADC(E} = true
LOAD(7) = true: LOAD(B) = true
Do

dfilel’Z = FREEFILE

dfile2¥ = FREEFILE + 1

ON ERRDR GOTO cpenerrvor
badopen?Z = false’
OFEN "DMAX.DAT" FOR INPUT AS #dfilel’
OPEN "DMAND. INI" FOR INPUT AS #dfilezi
ON ERROR 5070 O
IF badopen?’ THEN
LOCATE 21, 37: COLOR 12
FRINT "ERROR OFENING FILE"
END IF
LOOP WHILE badopen’
Do
IF EOF(dfilel?) THEN
EXIT DO
END IF
INPUT #dfilel’, Da%, dmandli, acld
LooP

INPUT #dfile2¥, Db%, dmand2i, acZ%

daylZ = VAL(MID$(Da%, 4, 21

day2iZ = VAL (MID$(Db%, 4, 23



day3

IF ¢

IF (day2i < day3’) AND (day2¥ = dayl%) THEN

EN

END

Da%

% = VAL(MID$(DATE$, 4, 2))

day3% > dayl¥%) OR (day3% = 1) THEN

CLOSE

datafileX = FREEFILE

OPEN "DMAX.DAT" FOR AFPEND AS #datafileX’
WRITE #datafileXk, Db$%, dmandZ¥, acz¥
CLOSE #datafileX

D IF

IF

= LEFT$(DATES, 6) + RIGHT$(DATE$, 20

SCREEN 9: COLOR 15, 9

CALL

MENU

ON K

KEY(

premenu{”4")

EY(10) GOSUR ENDSS

103 ON

& = 480

DO UNTIL COUNT = 3

IF @

ELSE

»= 480 THEN

@ = 120: ang = 0: COUNT = COUNT + 1

il

ampl itudel 30: amplitude2 = 15
LINE (120, 2603-(480, 2600, 12

LINE (120, 210)-(120, 3203, 12

yl = —amplitudel % SIN(ang / 180 % 3.14)
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y2 = amplitude2 # COS(ang / 180 % 3.14)
FSET (@, yl + 2603, 14: PSET (B, y2 + 260}, 13
PSET (@, yl + y2 + 260), 11

=0+ 1: ang = ang + 2

END IF

Lo

oF

COLOR 10: LOCATE 14, 25

PR

INT " SELECT COM PORT (1/2) 7 ¥

CALL colortext(14, 25, 32, 14, 1, 10)

no

iZ =54 ¥ 8 - 14

{4 ¥ 14 - 4

%
LINE (i%, j%)-(iZ + 8, JZ + 1), 10, E
DO |
n$ = INKEY$
LOOFP UNTIL n% <> "" AND n% >= CHR$(48) AND n$ <= CHR$(37)
LINE (i%, J4)-(i% + 8, j% + 1), O, B
LOCATE 14, S4: FRINT n%
DO
CODE$ = INKEY$
LOOP UNTIL CODE$ = CHR$&(13)
IF n$ <> "1" AND n$ <> "2" THEN
BEEP: LINE (i%, Jj%)-(i% + 8, j% + 13, O, R
LOCATE 14, S4: PRINT " "

ELSE
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CALL colartext (14, 25, 32, 14, 2, O
EXIT DO
END IF
LOOP UNTIL n% = "1" AND n$ = "2"
IF n$ = "1" THEN
_OPEN "COM1:9600,N,8,1,A5C" FOR RANDOM AS #1 LEN
ELSEIF n$ = "2" THEN
AOPEN "COMZ:9600,N,8,1,ASC" FOR RANDOM AS #1 LEN
END IF
Do
CODE$ = INKEY$
SELECT CASE LEN(CODES$)
CASE 2
SELECT CASE ABC(MID%(CODE®, 2, 1))
CASE S59: GOTO DISPLAY
CASE 60: GOTO Setup
CASE 61: GOTO RUNIN
END SELECT
END SELECT
LOOF
ENDSS: Da$%$ = LEFT$(DATE$, 6) + RIGHT$(DATES, 2)
CLOSE
Do
datafileX = FREEFILE

ON ERROR GOTO openervor

it

[

53}
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bad;penZ = falsei
OPEN "DMAND. INI"™ FOR OUTFUT AS #datafileX
ON ERROR GOTO O
IF badopen?’ THEN
LOCATE 21, 37: COLOR 12
PRINT "ERROR OPENING FILE"
END IF
LOOP WHILE badopenZ
WRITE #datafilel, Da%$, DEMANDMAX, acck
CLOSE #datafile’
END
DISPLAY: TIMER OFF: CLS
CALL premenu("1")
LOCATE 5, 28: PRINT “RESPORT DATA"
LOCATE 7, 10: PRINT "OPTION :“
LOCATE 8; 20: PRINT "1) Display data"
LOCATE 9, 20: PRINT “2) Print out data"
LOCATE 10, 20: PRINT "3) Delete data®
LOCATE 11, 20: PRINT "4) Pay mcney report”
LOCATE 12, 20: PRINT "3) Exit to run”

rev: LOCATE 14, 10: INPUT “SELECT (1-S): ", s$

IF LEN(s$) > § THEN
EEEP: LOCATE 13, 23: PRINT STRINGS(LEN(s$) + 1, " ")
5070 rev .

END IF




IF s% »= CHR$(43) AND s$% <{= CHR$(53) THEN

GOTO PABS

ELSE

BEEF: LOCATE 13, 23: PRINT STRING$(LEN(s$) + 1, " ")

GOTO rev

END IF

PASS: SELECT CASE s%

CASE "1": GOTO DIS

CASE "2": GOTO PRI

CABE "3": GOTO DELE

CASE "4": 5070 PAY

CASE "5": GOTO RUNIN

END SELECT

PAY: CALL paymoney

G0TO DISPLAY

FPRI:

REM Make sure the line printer is ready

'RIOS DATA AREA

DEF SEG = ¥H40

TGET STATUS PORT OF LPTH

STATUSPORT%: = PEEK(3) % 256 + FEEK{(8) + 1

IF INP(STATUSPORTY%) <> 223 THEN

ON TIMER{1)> GOSUB BEEPS

TIMER ON

DO
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LOCATE 20, 10: PRINT "Printer is not ready"
LOCATE 21, 10: PRINT "Please correct the problem now.."
h$ = INKEY$: IF h$ = CHR®(27) THEN S0TO DISPLAY
LOOP UNTIL INP(STATUSPORTY%) = 223 Wait till ready
END IF
DEF SEG
TIMER OFF
CALL PRINTS
GOTO DISPLAY
BEEPS: BEEP
RETURN
DIS: CALL DISFLAYS
GOTO DISPLAY
DELE: CALL DELETEDATA
GOTO DISFLAY
Setup: CLE : CALL premenu("3")
TIMER OFF
DEFINT I-N
DIM SHARED M(1 TG 16, 38 TO S58)
MENUSETUP
LOCATE 139, 30: PRINT upper
LBCATE 20, 30: FRINT LOWER
s2% = " ESC-Abort ": =3% = " F4-8et Times ": s4% = " ENTER-__
Inc ": 5% = " F5-Set Demands ": s6% = " SPACE BAR-Dec "

COLOR €



CALL colortext(20, 33, 11, 20, 2, 13)
CALL colortext(zz, 12, 16, 22, 2, 10
CALL colortext(22, 35, 14, 22, 2, 11)
Call colortext(2z, 53, 11, 22, 2, 13)
CALL colortext(24, 53, 15, 24, 2, 13}
CALL plotstring(z0, 33, 11, sZ%)
CALL plotstring(2z, 35, 14, s3%)
CALL plotstring(2z, 53, 11, s4%)
CALL plotstring(22, 12, 16, =3%)
CALL plotstring(24, 853, 15, s6%)
LINE (415, 273)-(402, 2733, 14, , &HI393
LINE -(402, 330), 14, , ¥HI999
LINE -(415, 330, 14, , H3I993
LINE (415, 301)-(402, 301>, 14, , %HII3IT
LINE —(38%, 301), 14
COLOR 15
FOR 1 =9 70 16

LOCATE i, 2B: PRINT i - 8

LOCATE i, 38: PRINT M(i, 38)

LOCATE i, 4B: PRINT M(i, 48)

LOCATE i, 958: FRINT M(i, 358)
NEXT
CALL savetextwindocw(d40, 13, 40 + 24, 15 + 5)
CALL restorevaule(upper, LOWER)

FOR 1 =9 70 16



LOCATE i, 38: PRINT M{i, 38

LOCATE i, 48: FRINT M(i, 48)

LOCATE i, S58: PRINT M(i, 38)

NEXT

LOCATE 19, 30: PRINT upper

LOCATE 20, 30: PRINT LOWER

Z77: 1% = INKEY$

IF Z$ = CHR$(0) + CHR$(E&2) THEN GOTO SETTIME
IF Z¢ = CHR$(0) + CHR$(E&3) THEM GOTO DEMANDS
IF 7% = CHR$(0) + CHR$(59) OR I% = CHR$(0) + CHR$(612 THEN

CALL savetextwindow(40, 135, 40 + 24, 15 + 4)
CALL savevaule(upper, LOWER)
505UR seti

IF RIGHT$(Z$, 1) = CHR$(59) THEN GOTO DISPLAY

IF RIGHT$(Z%$, 1D CHR$(61) THEN GOTO RUNIN
END IF
G070 272
SETTIME:
NY = 16: NX = 5B: ¢ = 9: R = 38
DO UNTIL y% = CHR$(27)
LOCATE ¢, R, 0: COLOR 12
LOCATE ¢, R, 0O: PRINT M{c, R): COLOR 15
400  y$ = INKEY$: IF y$ = "" THEN 400

LOCATE ¢, R, 1: PRINT M(c, R)

IF y$ = CHE$(0) + CHR%{(BO) THEN GOSUE 520




IF y$

IF y%

IF ys%

1}

IF y%

IF y$
LOOP
ys = o
seti:
MINOFFZ(1)
MINOFFZ(3)
MINOFFY(5)
MINOFFY.(7)
MAXOFF(1)
MAXOFFY(3)
MAXOFFY (5)
MAXOFFY(7)
MINONZ (1)
MINONZ(3)
MINONZ(S)
MINONY (7)
RETURN
GOTO 212

DELDATA:

i

I

4

" " THEN GOSUR DELDATA

M(3, 38): MINDFFZ{Z) =

M(11, 38): MINOFFYL(4)

M(13, 38): MINDFFYL(E)D

M(1&, 38): MINDFFZ(8)

M{3, 48): MAXDOFFL{Z) =

M{11, 48): MAXOFFL(4)
M(13, 48): MAXOFFL(E)

M(1S, 48): MAXOFFL(B)

CHR&(0) + CHR$(72) THEN GOSUR 580

CHR$ (0} + CHR$(75) THEN GODSUR &£20

CHR$(Q) + CHR$(77) THEN GOSUR 600

CHR$(13) THEN GOSUR INCDATA

M{10, 328

= M{12, 38)

W

M(14, 383

M(16, 381

M(10, 487

i

M(1Z, 48)

M(14, 48)

M(16, 48)

M{3, 58): MINONL(Z) = M(10, 5B)

M(11, 3B8): MINONZL(4)

M(13, 5B): MINDNL(E)

M(15, 58): MINDNZ(B)

M{c, K} = M(c, RY - 1§

IF M(c, RY < O THEN M{c, R) =0

M{1z, 58)
M{14, 58

M(16, S8
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RETURN

INCDATA:

M(c, R) = M{c, R} + 1

IF M(c, R) > 60 THEN M{c, R) = &0

RETURN

4]
[
o
nl
[}
M
+
—

IF ¢ > NY THEN ¢ = 9

RETURN

IF ¢ £ 9 THEN ¢
RETURN

800 R =R + 10
IF R > NX THEN
RETURN

£20 R =8 - 10
IF R < 38 THEN
RETURN

DEMANDS:
LOCATE 19, 30:
LOCATE 19, 30:
LOCATE 19, 30:
LOCATE 20, 30:
LOCATE 20, 30:
LOCATE 20, 30:

GOTO 712

= NY

PRINT

INFUT

PRINT

PRINT

INFUT

PRINT

H
y

upper

LOWER

upper

y LOWER
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RUNIN: CLS : CALL premenu("2")

CALL MENURUNCLOAD(), upper, LOWER, FD%, DEMANDMAXX)
ON TIMER(1) GOSUR PRINTTIME: TIMER ON
IF Z1 = O THEN

FOR KK =1 T0 T -1

LINE (x(KK), 249 = y(KK = 13)-(x(KK + 1), 243 - y(KkK)), 12

y (0

y({1)

NEXT

ELSEIF Z1 = 1 THEN

it

y{15)

y(16)

FOR HH = 1 7O T = 1

LINE (x(HH), 249 - y(HH - 130-Cx(HH + 1), 249 - y(HH)}, 12

NEXT

END IF

KAKA: LINE (x(T - 1), 243 - YY)-(x(T), 243 - y), 12 TLINE GRAPH

Do

LINE (x(T), 249 - y)=(x(T), 248), 12 "LINE VERTICAL
IF Z1 = 1 AND %(T) = 100 THEN y1 = YY

LINE (x(T), 248)-(82, 2481, 12 'LINE HOR
IF Z1 = 1 THEN LINE (B2, 249 - y1)-(82, 248), 12

IF x(T) <> B2 AND y <> O THEN PAINT (x(T) - 1, 247), 12

LOCATE 23, 10: PRINT TIMES$

LOCATE 22, 60: PRINT PD%; " WATT "

LOCATE 23, 60: PRINT acc¥; " W/h "

CODE$ = INKEY$
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SELECT CASE LEN(CODE$)

CASE 2

SELECT CASE ASC(MID$(CODES, 2, 1))

CASE 59: GOTO DISFLAY

CASE 60: GOTO Setup

END SELECT

END SELECT

dayl%

i

VAL(MID$ (DATES, 4, 2))

i

day2% = VAL(MID$(Da$, 4, 2}
IF (dayl% > day2%) AND dayl% = 1 THEN
datafile’ = FREEFILE
Da$ = LEFT$(DATE$, 6) + RIGHT$(DATE$, 2)
OFEN "DMAX.DAT" FOR APPEND AS #datafilel.
WRITE #datafile¥, Da$, DEMANDMAX, accs$
CLOSE #datafiley
END IF
LV o= LOCCLD
IF ¥ > 1 THEN GOSUE DEMAND
LODOP UNTIL DRAWS = 1
DRAWS = 0: GOTO KAKA
PRINTTIME:
LOCATE 23, 10: PRINT TIME$
RETURN
DEMAND:

YY = y: : DRAWS = 1: TIMENOWZ = TIMER / 60
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CALL MAXOFFTIMECTIMEOFFZCO), MAXOFFZ{), TIMEONZC), TIMENOWZ)
INPUT #1, A%, B%
WATTE% = (A% * 256 + B¥%) % 25

IF 77

16 THEN

WS% = WATTS% / 15

CALL DPENFILE (WS%)

WATTS% = O

T = 1

IF WS% » DEMANDMAX% THEN DEMANDMAX% = WS%

LOCATE 6, 65: PRINT DEMANDMAX%; " WATT
END IF

FD¥ = (WATTSE% + ((16 - TT) * WATTX)) /7 15

WATTS% = WATTSX + WATTX: TT = TT + 1

IF upper <= 1250 THEN

yET) = (A% * 256 + B&) # 3: IF y(T) » 160 THEN y(T) = 1&0
y = (A% % 256 + B * 3: IF y » 160 THEN y = 160
ELSEIF upper <= 2500 THEN
y(T) = (A% * 236 + B % 1.8: IF y(T) > 160 THEN y(T) = 160
y = (A% % 256 + B&) * 1.3: IF y > 160 THEN y = 160
ELSEIF upper <= 35000 THEN
y(T) = (A% * 256 + B%) * .75: IF y(T)» > 160 THEN y(T) = &0

y = (A% % 256 + B¥) * ,735: IF y > 160 THEN y = 160
ELSE
y(T) = (A% # 256 + B¥) * .375: IF y(T) > 160 THEN y(T) = 160

y = (A% ¥ 256 + B * ,375: IF y > 160 THEN y = 160



END IF
IF x(T» » 365 THEN LINE (BZ, 83)-(370, 249), 0, BF
PROL = WATTE

IF T > 15 THEN Z1 = 1
TOTALY: = WATT% / 60

IFT>I1I5THENT = 1

acck = acck + TOTALX%
LOCATE 22, 6&0: PRINT PD&; " WATT "
LLOCATE 23, 60: PRINT acck%; " W/h "
IF FD% > upper THEN
GOTO OFFLOAD
ELSEIF PD% < LOWER THEN

GOTG ONLOARD

END IF
RETURN
OFFLOAD:
IF LDAD(B) = false GOTO CHECK7 ELSE CALL MINONTIME(8,19, TIMENOWY_
s TIMEOFFZ(), TIMEONZ(), MINONZQ))
IF LOAD(B) = true GOTO CHECK7 ELSE RETURN
CHECK7:
IF LOAD(7) = false GOTO CHECKGE ELSE CALL MINONTIME(7,18, TIMENOWY
y TIMEOFFZ(), TIMEONZCQ), MINONYZQ))
IF LOAD(7) = true GOTO CHECKG ELSE RETURN

CHECKG:



IF LOAD(6) = false GOTO CHECKS ELSE CALL MINONTIME(&, 17, TIMENOWYZ, _
TIMEOFFZ (), TIMEONZ(), MINONZ())

IF LOAD(6) = true GOTO CHECKS ELSE RETURN

CHECKS:

IF LOAD(G) = false GOTO CHECK4 ELSE CALL MINONTIME(S, 16, TIMENDWY, _
TIMEOFFY (), TIMEONZ(), MINONZ())

IF LOAD(S) = true GOTO CHECK4 ELSE RETURN

CHECK4:

IF LOAD(4) = false GOTO CHECK3 ELSE CALL MINONTIME (4,15, TIMENOWY, _
TIMEDFFZ (), TIMEONZ(), MINONY())

IF LOAD(4) = true GOTO CHECK3 ELSE RETURN

CHECK3:

IF LOAD(3) = false GOTO CHECK2 ELSE CALL MINONTIME(2, 14, TIMENOWYZ, _
TIMEOFFZ (), TIMEONZ(), MINON%Q))

IF LOAD(3) = true GOTO CHECKZ ELSE RETURN

CHECKZ:

IF LOAD(2) = false GOTO CHECK! ELSE CALL MINONTIME (2, 12, TIMENOWY, _
TIMEOFF% (), TIMEONZ(), MINONZ())

IF LOAD(Z) = true GOTO CHECK! ELSE RETURN

CHECK1:

IF LOAD(1) true THEN

it

CALL MINONTIMEC(1, 12, TIMENOWX, TIMEOFFZ(), TIMEON%(), MINON%())
END IF
FETURN

ONLOAD:




IF LOADCLY

PRINT #1
IF LOADC1)
CHEKZ:

IF LOAD(2)

PRINT #1
IF LOAD(2)
CHEK3:

IF LDAD(3)

PRINT #1
IF LBAD(3)
CHEK4:

IF LDAD(4)

PRINT #1
IF LOAD(4)
CHEKS:

IF LOAD(ED

PRINT #1
IF LOAD(S)

CHEKG:

f

fl

i

1l
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true GOTO CHEKZ ELSE CALL MINOFFTIME(Y, 12, TIMENOWYZ, _
TIMEOFFZ(), TIMEONZQ), MINOFFZ())
IIAII

false GOTD CHEKZ ELSE RETURN

true GOTO CHEK2 ELSE CALL MINOFFTIME(Z, 13, TIMENOWY, _
TIMEOFFZ(), TIMEONZCO), MINOFFZQ)
IIBII

false GOTO CHEK3 ELSE RETURN

true GOTO CHEK4 ELSE CALL MINDFFTIME(3, 14, TIMENDWZ, _
TIMEOFFZC), TIMEONLC), MINOFFZAQ))
"CII

false GOTOD CHEK4 ELSE RETURN

true GOTO CHEKS ELSE CALL MINOFFTIME(4, 15, TIMENOWYZ, _
TIMEQFFZ (), TIMEONZQ, MINOFFZQO)
)ID"

false GOTO CHEKS ELSE EETUEN

true GOTO CHEK6 ELSE CALL MINOFFTIME(S, 16, TIMENOWZ, _
TIMEOFFZ(), TIMEONZ(), MINDFFZL())
IIEII

false GOTD CHEKG6 ELSE RETURN



IF LOAD(EY = true GOTO CHEK7 ELSE CALL MINOFFTIME(E, 17, TIMENOWY, _
TIMEDFFZ(), TIMEONZ(), MINOFFZXQO)
PRINT #t, "F"
IF LOAD(EY = false GOTO CHEK7 ELSE RFETURN
CHEKT7:
IF LOAD(7) = true GOTO CHEKB ELSE CALL MINDFFTIME(7, 18, TIMENOWL, _
TIMEOFFZ(), TIMEONYL(), MINOFFZ())
PRINT #1, "G"
IF LDAD(7) = false GOTO CHEKB ELSE RETURN
CHEKB:
IF LOAD(B) = false THEN

CALL MINOFFTIME(S, 19, TIMENOWYZ, TIMEDFFZ(), TIMEONZ(), MINDFF%())
FRINT #1, "H"
END IF
RETURN
openerror:
badopen?’% = true?’

RESUME NEXT

SUR colortext (linli, ccli4, nchar?%, 1inZ¥%, bab%, clr%)

X17 = colZ * 8 - 8

X2% = (col% + nchar?% ~ 1) * B
yi7 = linl%Z * 14 - 16

y2% = 1in2% * 14 + 1

IF bab% = 1 THEN



LINE (%1%, yl¥)-(x2%, y2%), clv¥i, B
ELSE

LINE (x1¥, y1%)-(x2%, y2¥4), clvi, BF
END IF

END SUR

DEFSNG A-Z
FUNCTION COMFUTEARRAYSIZE (x1%, yl%i, xZ%4, y2i)
COMPUTEARRAYSIZE! = 1 + INTC(xZ2% ~ x1% + 8) / 8) * (yZl - yl¥_

END FUNCTION

DEFINT A-Z
SUE DELETEDATA
LINE (21, 31)-(613, 3192, O, BF
LOCATE 6, 6: INPUT "START DATE :", starts
LOCATE 7, 8: INPUT "END DATE :", ENDS$
OFEN "I, #2, "DEMAND.DAT"
OPEN "0", #3, "COrPY"
11 IF EOF(2) THEN 14
INPUT #2, D%, 7%, W
IF start$ = LEFT$(D$, LEN(start$») THEN 12
WRITE #3, D&, T4, W
GOTO 11
12 IF EOF(2) THEN 14

INPUT #2, D$, T$, W
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IF END$ = LEFT®(D$, LEM(END$)) THEN 13
GOTO 12
13 IF EOF(2) THEN 14

INPUT #2, D$, T, W

IF END$ = LEFT$(D%, LENCEND$%)) THEN 123
WRITE #3, D%, T4, W
G0TO 13

14 CLOSE #2: CLOSE #3
KILL "DEMAND.DAT"

NAME "COPY" AS "DEMAND.DAT"

END SuUB

SUR DISFLAYS

DIM D$(1 TO 1056)
DIM T$(1 TOQ 103563
DIM W{(Q TO 10356)
DIM WW(1 TO 1056)
DIM WTC(O TO 972
DIM V(0 TO 973

LINE (21, 31)-¢(619, 319, O, BF

LOCATE 6, 6: INPUT "START DATE :", starts$
LOCATE 7, 8: INFPUT "END DATE :", ends$
LINE (21, 31)-(200, 1000, O, EF

OPEN "I", #2Z, "DEMAND.DAT"



60

100

IF EOF(2) THEN 120

INPUT #2, D%, T4, U

IF start$s = LEFT$(D%, LEN(start$)) THEN 100

GOTO 60

D$(n) = D%: TH(n) = Té: Wn) = W WW(n) =W /7 501 n=n + 1
IF n > 1055 THEN 120

IF EOF{(2» THEN 120

INPUT #2, D%, T4, W

IF ends$ = LEFT$(D$, LEN(ends$)) THEN 115

GOTO 100

Dg(ny = D& TH(n) = T$: W) = Wi WWNY =W / 50: n=n + 1
IF n > 1035 THEN 120

IF EOF(2) THEN 120

INFUT #2, D$, T$, W

IF ends$ <> LEFT$(D$, LEN(ends%$)) THEN 120

G50TO 115

20 CLOSE #2

LOCATE 4,B8:FRINT "DATE  TIME  KW/HR O 200 400 600_
800 1000 1200 1400"

LINE (240, 60)-(576, 60), 12

FOR A1l = 240 TO 576 STEP 48

LINE (A1, S8)-(Al, 62), 12

NEXT

A7 = 18

IF w <= 18 THEN A7 = n - 1
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FOR i = { TO A7
FF = W(id / 33
LOCATE i + 5, 6: PRINT D$(i); TAR(16); T$(i); TAB(24); W(i);_

TAR(31); STRINGS$ (FF, 223)

MNEXT
HITKEY:
bo
10 A% = INKEY$: IF A$ = "" THEN 10
{F A% = CHRE$(0) + CHR$(72) THEN GOSUB UP

IF A% = CHR$(O) CHRE$ (803 THEN GOSUR DOWN

-+

IF A$ = CHR$&0) CHR&(73) THEM GOSUB FAGEUP

-+

IF A% = CHR$(Q) + CHRE$(B1) THEN GOSUB FAGEDOWN

IF A% = CHR$(0) CHRE$ (643 THEN GOTO DEMANDDAY

4

IF A% = CHR$(Z7) THEN EXIT S5UB

LOOF
A% = "
GOTO ENDD
UF:
c =c¢c + 1
IF ¢ > 1056 THEN c = 1056
GOSUB PRINTS
RETURN
DOWN:
c=c¢c -1

IFc <1 THENc =1



GOSUR PRINTS

RETURN

PAGEUP:

c=c + 18

IF ¢ » 1056 THEN ¢ = 1056

GOSUR PRINTS

FETURN

;  PAGEDOWN:

¢ =¢ ~ 18

IF ¢ < 1 THEN ¢ = 1

G0SUR PRINTS

RETURN

PRINTS:

F=c: A5 =123

IF o <= 17 THEN AS = n + 4

FOR i =6 TO AS

IF D$(F) = "" THEN

LOCATE i, 6: PRINT SFPACE®(66)

GOTG PAS

END IF

FF = W(Fy / 33

LOCATE 1, 31 + FF: PRINT SPACE$(7S - (31 + FF))

LOCATE i, 6: PRINT D®(F); TABC16); Te(F); TAR(24): WF); TAB_

(31); STRING$(FF, 223)

FAS:



NEXT

RETURN

DEMANDDAY:

LINE (21, 31)-(613, 339, 0, BF

| DATS = D${1): i = |
LéCATE 3, 20: PRINT "DEMANDS OF DATE 15 : ";
COLOR 12: PRINT ; DAT$: COLOR 1S

DAYS: DO

Da$ = INKEY%

it

IF Da%$ = CHR$(0) + CHR$(77) THEN GOSUER NEXTDAY

IF Da$ = CHR$(0) + CHR$(75) THEN GOSUER BACKDAY

IF Da$ = CHR%$(27) THEN GOTO DISF

It

LOOP UNTIL Da$ = CHR$(13)
LINE (81, BS)-(561, 249), 0, BF

LINE ¢80, 83)-(80, 250), 14

LINE (B0, 250)-(560, 2503, 14
FOR 7 = 217 70 85 STEP -29
LINE (77, Z3~(73, Iy, 14
NEXT
FOR % = 100 TO 560 STEF 20
LINE (x, 281¥~-(x, 253), 14
NEXT
LOCATE 19, 11:FRINT "0 2 4 &) 8 10 12 14 16_

18 20 22 24 time"




LOCATE 6, 9: PRINT “Watt®
LDCATE 8, 6: PRINT "i230"
LOCATE 10, 6: PRINT "1000"
LOCATE 12, 7: PRINT "730"
LOCATE 14, 7: PRINT "S00"
LOCATE 16, 7: PRINT "250"

s = 0 Y = 80: V(0 = 81

NEXT

FOR 3 =1 T0n

IF DAT$% = D$(j) THEN
s =8 + 1
WT(s) = (W(j) / 25 % 3

LINE (W(s ~ 1), 249 - UT(s - 1))-(V(g), 247 - WT(s)),

END IF
NEXT
NODAY:  WT(0) = WT(1)

LINE (81, 248)-(81, WT(0), 12

LINE (V(s), 243 - WT(s))-(V(s), 248), 12

LINE (81, 24B)-(V(s), 248), 12
IF 5 » 1 THEN PAINT (BZ, 247), 1z

GOTO DAYS

DISF: LINE (21, 31)-(613, 339, 0, EF

LOCATE 4, B: PRINT "DATE TIME

0O

TLINE ONE

TLINE END

'LINE DOW

200

N

400

600

Z2
&

o1



800 1000 1200 1400"

LINE (240, 60)-(563, &0, 2

FOR 1 = 240 TO 569 STEF 47

LINE (i, 88)-(i, 62), 2: NEXT —

GOSUBR PRINTS

GOTO HITKEY

NEXTDAY: i = 1 + 96

IFi>nTHEN i = n ~

[V}

DATS = D$(ir: COLOR 12

LOCATE 5, 41: PRINT DAT$: COLOR 15
RETURN
BACKDAY: i = i - 96

IF i £ 1 THEN i = 1

DAT® = D$Cid: COLOR 12

LOCATE 5, 41: PRINT DAT$: CODLOR 15
RETURN
ENDD:

END SUB

SUR INVERTTEXT (1lini¥%, colZ%, ncharZ%, 1in2¥%)

%1% = colZ * 8 - 8

x2% = (col’Z + nchar¥% - 1) % 8
yiZ = lint% * 14 - {4

92% = 1in2% % 14 - 1

arraysizel = COMPUTEARRAYSIZE(x1%, y1%, x2%, y2%)



T$DYNAMIC

EEDIM MYARRAY! (arraysize)

T$8TATIC

GET (x1%, yl¥hi—-(x2%, y24i), MYARRAY!
PUT (x1%, yi¥d), MYARRAY!, PRESET
ERASE MYARRAY!

END SUR

SUR MAXOFFTIME (TIMEOFFZ(), MAXOFFZL(), TIMEONZC), TIMENOWZL)

IF LDAD(1) = true THEN GOTO CHEZ2
IF TIMENOWY »= TIMEQFFZL(1) + MAXOFFZ(1) THEN
LOAD{1) = true
LOCATE 12, 71: PRINT "ON "
PRINT #t, "A"
TIMEONZ(1) = TIMER / &0
END IF
CHEZ:
IF LDAD{(2) = true THEN GOTO CHE3
IF TIMENOWZ »>= TIMEOFFZ(2) + MAXOFFZ(Z2) THEN
LOAD(Z) = true
LOCATE 13, 71: PRINT "ON *®
PRINT #1, "B"
TIMEONY(2) = TIMER / &0
END IF

CHE3:
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IF LBAD(3) = true THEN GOTO CHE4
IF TIMENOWYZ = TIMEDFFZ(3) + MAXOFFL(3) THEN
LOADC3) = true
LOCATE 14, 71: PRINT "ON "
PRINT #i, "¢
TIMEONL(3) = TIMER / &0
END IF
CHE4:
IF LOADC(4) = true THEN GOTD CHEG
IF TIMENOWY >= TIMEOFFZ(4) + MAXOFFZL(4) THEN
LOADC(4) = true
LOCATE 15, 71: FRINT "ON "
PRINT #i, "D
TIMEONY(4) = TIMER / &0
END IF
CHES:
IF LDAD(S) = true THEN GOTO CHE6
IF TIMENOWY »= TIMEOFFZ(5) + MAXOFF%Z(S) THEN
LOAD(S) = true
LOCATE 16, 71: PRINT "ON *®
PRINT #1, "E"
TIMEONZ(S) = TIMER / 60
END IF
CHEG:

IF LOADC(EY = true THEN GDTO CHE7



IF TIMENOWZ »= TIMEOFFY(6) + MAXOFFZ{6) THEN
LOAD(E) = true
LOCATE 17, 71: PRINT "ON "
PRINT #1, "F"
TIMEONZ(6) = TIMER / 60
END IF
CHE7:
IF LOADC(7) = true THEN GOTO CHES
IF TIMENOWY >= TIMEOFF%(7) + MAXOFFYL(7) THEN
LOBDC7)Y = true
LOCATE 18, 71: PRINT "OnN "
FRINT #1, "G*
TIMEONY(7) = TIMER / &0
END IF
CHES:
IF LOAD(8) = true THEN EXIT SUR
IF TIMENGWY »>= TIMEOGFFZ(8) + MAXOFFL(8) THEN
LOAD(8)Y = true
LOCATE 193, 71: PRINT "ON "
PRINT #1, "H"
TIMEONZ(8) = TIMER / &0
END IF

END SUR

DEFSNG A-Z
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SUB MENU
PSET (50, 100), 2
D
DRAW "c12d40r 10e5u30h51 10bm-3, -3d46r 15e6ul4h6l 15bfipl2, 1 Z7belbr 27"
'E
DREAW "cZd46r 10u3112ui8r 12041 12018r 12031 15bfip2, 2belbr 22"
'™
DRAW "c10d46r 3u40m+10, 40m+10, ~40d40r 3udblém-7, 26m~7, ~2616bf1p10, _
10belbr43"
A .
DRAW "c4bulgl3d34r 3uZ3r 20d23r 3u34h13bd4g10dér 13ubh3belpd, 4bfibm+_
18, 4"
M
DRAW "c14d46r3u40m+25,40;3u4613d39m-24,~3913bf1p14,14belbm+39,3"
'D
DRAW "¢ 12d40r 10e5u30hS1 10bm-3, ~3d46r 15e6u34hel 15bfipl12, 12belbr 30"
e
DRAW "cBgSd36fSr 15e7u4l 4d4g31 13h3u33e3r 1313d4r4udh71 14bf1p8, Bhel _
br 31"
'g
DRAW "c11gSd36f3r 15e5u3bhil 15bd4br 1g3d3213r 12e3u32h31 12belipil, 11 _
bfibr2e"
"N
DRAW "c14bu3d46r 3u4Om+23, 40r 3u4613d29m-24,~3313bfipl4, 14belbr 36"

T



DRAW "c7ddr 10d42r dud2r 10u4124bf1p7, 7helbr3t”
'R
DRAW "c13d46r 4uZSr 15m+5, 25r 4n—5, ~25e5ul 1h51 23bdSbr 4d12r 16e4uBh4] _
16belp13, 1301"
'g
DRAW "c11br 36budgSd36 fSr 15e5u36h51 15bd4br 1g3d32 f3r 12e3u32h31 1 2be _
tpil, 11bfibr26"
gt
DRAW "c15budddbr20ud4l 16u4214bf1pls, 15belbr 26"
L
DRAW "¢ 1S5d46r20udl 16u4214b11p15, 15beibr 25
'E
DRAW "c2d46r 15u31 12u18r 12041 12018r 12u31 150 1p2, Zhelbr 21"
'R
DRAW "¢ 13d46r 4u2Sr 15m+5, 25r 4m-5, -25e5ul 1h51 23bdSbr 4d12r 16e4uShdl _
16be1p13, 131"

END SUR

DEFINT A-Z
SUB MENURUN (LODAD(}, upper, LOWER, PD%, DEMANDMAX%)
LINE (21, 31)-(613, 3393, 0, BF
LINE (BO, 83)-(80, 250}, 14
LINE (80, 250)-(380, 2801, 14
FOR Z = 217 TO 85 STEF -29

LINE (77, I)-(79, I, 14



NEXT
FOR » = 113 TO 375 STEF 40
LINE ¢(x, 281)-(x, 233), 14
NEXT
LOCATE 19, 10: PRINT "0 2 4 & 8 10 12 14 15 _
time"
LOCATE &, 9: PRINT "Watt"
IF upper <= 1250 THEN
LOCATE 8, 6: PRINT "1230"
LOCATE 10, 6: PRINT "1000"
LOCATE 12, 7: PRINT "730"
LOCATE 14, 7: PRINT "S0Q"
LOCATE 16, 7: PRINT "250"
ELSEIF upper <= 2500 THEN
LOCATE 8, &6: PRINT "2500"
LOCATE 15, 61 PRINT "2000"
LOCATE 12, 6: PRINT "1300"
LOCATE 14, 6: FRINT "i000"
LOCATE 16, 7: PRINT "S00"
ELSEIF upper <{= 5000 THEN
LOCATE 8, 6: PRINT "S000"
LOCATE 10, 6: PRINT "4000"
LOCATE 12, 6: PRINT "3000"
LOCATE 14, 6: PRINT »2000"

LOCATE 16, 6: FRINT "100Q"



ELSE

LBCATE 8, 3@ FRINT "10000"

LOCATE

10,

6: PRINT

LOCATE 12, 6: FRINT

LOCATE

14,

6: PRINT

LOCATE 16, 6: PRINT

END IF

LOCATE

5, 2

S PRINT

L SC)O(:) n

" 60()0 "

n 4()0(:) "

" 200() H

"DEMAND CONTROLLER™

LINE (190, 703-(327, 70}

LOCATE

LOCATE

LOCATE

LOCATE .

LOCATE

LOCATE

LOCATE

6, 5

20: PRINT

S: PRINT

S: PRINT

10: PRINT

1: PRINT

"Actual Demand Graph"
"DATE"
"TIME"

DATES

"DEMANDS MAX "; DEMANDMAX&; " W"

7, S5l: PRINT "UPPER DEMAND "; upper; " W"

8, S1: PRINT

UP = upper / 25 * 3:

LOCATE

LOCATE .

LOCATE

LOCATE

LOCATE

LOCATE

LOCATE

LOCATE

23,

43: PRINT

43: FPRINT

973 PRINT

97: PRINT

57: PRINT

37 PRINT

37: PRINT

57: PRINT

"L OWER DEMAND "; LOWER; " W"

LO = LOWER / 25 % 3

"ACCUMLATE ENERGY "; acck; " W/h "

"PREDICTION DEMAND "; PD&; " WATT ™

"DESCRIPTION Status”

"OUT PUT t™

"OuT PUT 2"

"QUT PUT 3

"OUT PUT 4"

"QUT PUT 5"




LOCATE 17, 37: FRINT "OUT PUT &"
LOCATE 1B, 57: PRINT "OQUT PUT 7"
LOCATE 19, 57: PRINT "0OUT PUT 8"
IF LDADC(1) = true THEN
LOCATE 12, 71: PRINT "ON "
ELSE
LOCATE 12, 71: COLOR 12: PRINT "OFF":
END IF
IF LOADCZ) = true THEN
LBCATE 13, 71: PRINT "ON "
ELSE
LOCATE 13, 71: COLOR 12: PRINT "OFF":
END IF
IF LOADC(3) = true THEN
LOCATE 14, 71: PRFNT "ON M
ELSE
LOCATE 14, 71: COLOR 12: PRINT "OFF":
END IF
IF LDAD(4) = true THEN
LOCATE 13, 71: PRINT "ON "
ELSE
LOCATE 15, 71: COLOR 1Z: PRINT "OFF":
END IF
IF LOAD(3) = true THEN

LOCATE 16, 71: PRINT "ON "

100




ELSE

LBCATE 16, 71: COLOR 12: PRINT

END IF

IF LOAD(B) = true THEN

LOCATE 17, 71: PRINT "ON "

ELSE

PRINT

b2

LOCATE 17, 71: COLOR 1
END IF
IF LOAD{(7) = true THEN
LOCATE 18, 71: PRINT "ON "
ELSE

LOCATE 18, 71: CDLOR 12: PRINT

END IF
IF LOAD(B) = true THEN

LOCATE 19, 71: PRINT "ON "
ELSE

LODCATE 19, 71: COLOR 12: PRINT

END IF

"OFF ™"

"OFF "3

“OFF"3

"OFF™"

LINE (440, 129)-(B02, 287), 15, B

LINE (440, 152)-(602, 152), 15
LINE (545, 139)-(545, 267), 15
LINE (393, 68)-(604, 114), 15,
LINE (507, 68)-(507, 1143, 15
LINE (393, 84)-(504, 84), 15

END SUER

B



DEFSNG A-Z

SUB MENUSETUP

LINE (21, 31)-(613, 333), O, BF
LOCATE 5, 31: PRINT "SETUF PARMETER"

LINE (240, 70)-(350, 701, 14

LOCATE 7, 14: PRINT "DESCRIPTION PRIORITY Min.Off

LOCATE 8, 18: PRINT "QUT PUT LEVEL

FOR i = 9 T0 16
LOCATE i, 14: FRINT "OUT PUT"; i - 8
NEXT

LOCATE 18, 14: PRINT "CONTROL MODE
LOCATE 19, 14: FRINT "UPPER DEMAND
LOCATE 20, 14: PRINT "LOWER DEMAND
LINE (98, 82)-(510, 226), 14, B

LINE (98, 234)-(335, 280), 14, B
LINE (200, 82)-(200, 226), 14

LINE (280, 82)-(280, 226), 14

LINE (350, 82)-(350, 226), 14

LINE (430, 82)-(430, 226), 14

LINE (98, 111)-(510, 111), 14

LINE (210, 234)-(210, 2B0), 14

LINE (98, 2503-(333, 250), 14

Time

AUTOMATIC"

w"

Nll

Max.

Time

Off

Min.On"

ime"

102
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END SUR

DEFINT A~Z
5UR MINOFFTIME ¢c, D, TIMENOWY, TIMEOFFZ(), TIMEONZ(), MINOFFL())
IF TIMENOWYX >= TIMEOFFZ(c) + MINOFFY%(c) THEN
LOADC(CY = true
LOCATE D, 71: PRINT “ON "
TIMEONX (c) = TIMER / &0
END IF

END SUBR

SUE MINONTIME (A, B, TIMENOWYZ, TIMEOFFZ(», TIMEONZ(), MINON%())
IF TIMENOWY >= TIMEONZ(AY + MINONZ(A) THEN
LOAD(A) = false
PRINT #1, A
LOCATE B, 71: COLOR 12: PRINT "OFF": COLOR 15
TIMEOFF%(A) = TIMER / &0
END IF

END SUR

SUR OPENFILE (WS%)

OPEN "DEMAND.DAT" FOR APPEND AS #2

DD$ = LEFT$(DATES, &) + RIGHT$(DATE$, 2): TT$ = LEFT$(TIMES, 5
WRITE #2, DD$, TT$, WS%

CLOSE #2



END SUBR

SUE paymcney
dmaxi’ = 0

Gmon: CALL colortext (18, 23, 30, 18, 1, 1M
LOCATE 18, 25: COLOR 10
INFUT "WHAT 'S MONTH (01-123: ", mon$
IF LEN(mon$) = 1 THEN

mcn$ = "O" + mon$
END IF

IF LEN(mon%$) > 2 THEN

BEEP: LOCATE 18, 49: PRINT STRINGE(LEN(mcn%) + 2,

GOTO Gmon
END IF
month% = VAL (mon$)
IF month = 0 OR manthz > 12'THEN GOTO Gmon

IF month%Z = 1 THEN

s$ = "JANUARY"

ELSEIF month% = 2 THEN
s$ = "FEBRUARY"

ELSEIF month% = 3 THEN
5% = "MARCH"

ELSEIF mcnth% = 4 THEN
£$ = "APRIL"

ELSEIF month% = 5 THEN

n " :’



s$

s%$

5%

5%

s%

s%

=%:

s%

i

"MAY"

ELSEIF month%Z = & THEN
" JUNE"

ELBEIF month’ = 7 THEN
"JuLyYy"

ELSEIF month%Z = 8 THEN
"AUGUST"

ELSEIF month = 9 THEN
"SEPTEMBER"

ELSEIF month%Z = 10 THEN
"OCTERRBER"

ELSEIF month%Z = 11 THEN
"NOVEMBER"

12 THEN

i

ELSEIF monthi

"DECEMBER"

END IF

CLS : LINE (150, 91)-(4B5, 224), 15, R

CALL colortext(7, 37, LEN(s%) + 2, 7, 2, Q)

LOCATE 7, 38: COLOR 13: PRINT s$
CALL calartext(7, 37, LEN(s$) + 2, 7, 1,
LOCATE 10,24:PRINT "DEMAND MAX :

LOCATE 11,29:PRINT "( DATE IS :

LOCATE 13,24:PRINT "ACCUMULATE ENERGY
LOCATE 15,30:PRINT CHR$(228)+" MONEY

datafileZ = FREEFILE

153

WATT"

)Il

W/H"

BAHTS"

105
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OFEN "DMAX.DAT" FOR INPUT AS #datafileX

leopi: IF EOF(datafileX) THEN GOTO loop3

INFUT #datafileZ, day$, dmax, acsk

IF mon$ = LEFT$(day$, Z) THEN GOTD locpZ

GOTO leoopl
loopZs

INFUT #datafile¥, day$, dmax, ack

IF dmax » dmax1’ THEN
dmaxlZ = dmax: dday$ = day$

END IF

IF mon$ < LEFT$(day$, 2) THEN

ack = acsk: GOTO lcop3

END IF

IF EOF{datafileX) THEN
ack = acsk: GOTO loop3

END IF
GOTO loop2
loop3: COLOR {4
LOCATE 10, 42: PRINT USING "#, h##, ###"; dmaxiZ
LOCATE 11, 41: PRINT dday$
LOCATE 13, 42: PRINT USING "#, ##%, ##8"; ack
IF ack <= 35 THEN
baht& = 94

ELSEIF ack <= 150 THEN

acld& = ack - 35



aclk

baht¥% = 94 +

ELSEIF

acl¥ = ack -

baht¥%

CODES$

END SUR

= 94 +

END IF

LOCATE

LOCATE

107

(acl% * 1.14)

ack <= 400 THEN

39: ac2k% = ack - 115

(acld ¥ 1.14) + (ac2& * 2,22)

ack > 400 THEN

35: acl% = ack - 115 ac3% = ack -~ 280

(acl¥ # 1.14) + (acz2& % 2,22) + (ac3% % 2.53)

153, 42: FRINT USING "4, ###, #4#"; bahtk

22, 32: COLOR 185: FRINT "<ESC-Exit to Prevy"

CALL premenu{"1")

ba

= INKEYS

LOOFP UNTIL CODE$ <> "" AND CODE$ = CHR$(27)

SUR PLACECHARACTER (c%, x4, y%4)

DEF SEG = HFO0O

affset = 8 % ASC(c%) + YHFAGE

FOR newy = 0 TO 7

Bit

= 128

FOR newx = 0 TQ 7

IF (PEEK(offset + newy) AND Bit) > O THEN PSET (x% + newx, _

y7% + newy)

Rit = Bit v 2



108

NEXT newx
NEXT newy
DEF SEG

END SUR

SUBR platstring (lin%, col’%, ncharZ%, =$)

1% = cal’Z ¥ 8 - 8
%24 = (col¥% + ncharZ - 1) * 8
yi7Z = lin% % 14 - 14

y2%4 = lin% % 14 - 1

i}

L = LEN(s%): c = INTC(x2% -~ x1%) / 8)

IF L > ¢ THEN s¢ = LEFT%(s%, ¢

%A = X174+ (24 - %1% + 10 / 2 -8 %L / 2+ 4

i}

yé = ylih + (y2Z% - yi% - 4y / 2
WHILE % <> " "

c$

Lt}

LEFT$(s%, 11

=3

it

MID$(s%, 20
IF %% »>= 0 THEN CALL PLA&ECHARACTER(c$, x4y, y4i
X% = x4 + 8

WEND

END SUE

DEFSNG A-Z
SUR premenu (type$)

g1$ = " F! Report ": s2% =" F2 Set Up "



s3% = " F3 Run ": sd4% = " F10 fu
SELECT CASE types

CASE *1*
LIMNE (20, 15)-(615, 330), 15, B
LINE (23, 171~(bl2, 3283, 15, B
CALL colortext(24, 35, 12, 24, 2, &)
CALL plotstring(24, 35, 12, sd4%)
GO0TO ends

CASE "2
clvZ = 10: yiZ = 35: y2% = 58: 114 =
GOSUR smenu
GOTO ends

CASE "3
clvi = 14: yl7 = 35: y2% = 58: 114 =
GOSUR smenu
G070 ends

CASE "4"
clvd = 73 yli = 27: y2U = 44: 114 = 4
GOSUR smenu
LOCATE 2, 5B: PRINT s44%
CALL INVERTTEXT(2, 58, 3, 2
GOTO ends

END SELECT

sSment: COLOR 10

LINE (1, 0)-(6339, 343), 15, B

109

izl

S: 83% = s4$

S 82% = =3%: 53¢ = s4%



LINE (15, 30)-(623, 3402, 15, R
PRINT (15, 10), clr%, 15
LOCATE 2, 10: PRINT si¢
LOCATE 2, yi%: PRINT s2%
LOCATE 2, yZ%: PRINT s3%
CALL INVERTTEXT(Z, 10, 4, 23
CALL INVERTTEXT(Z, yl%, 4, 20
CALL INVERTTEXT(Z, y2%, 11%, 2)
RETURN

ends: COLDR 15

END SUB

DEFINT A-Z

SUE PRINTS

LINE (21, 31)-(619, 2313), 0, EF

LOCATE &, 6: INPUT "START DATE :", Starts

LOCATE 7, 8: INFUT "END DATE :", ends$

OPEN "I", #2, "DEMAND.DAT"

LFRINT CHR$(27); "4";

LPRINT "REFORT OF DEMAND VALUE DESIGN EBY SIRICHAI DILODGRATPIJIT "

LPRINT CHR$(27); "5"

LPRINT TAE(S); "DATE TIME KW\HR © 200 400 600 800
1000 1200 1400"

66 IF EOF(2) THEN 122

INPUT #2, D$, T$, W

110
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If start$ = LEFT$(D$, LEN(start$)) THEN 101

GOTD 66

101 LPRINT TAB(2); D$; TABEC1Z); T$; TAE(19); W; TAB(27); STRINGS
(W / 33, 223)

IF EOF(2) THEN 122

INFUT #2, D%, T$, W

IF ends$ = LEFT$(D$, LEN(ends$)) THEN 112

GOTO 101

112z LFRINT TAB(2); D$; TABC12); T#; TAB(19); W; TAR(27); STRINGS_
W 7 33, 223

IF EOF(2) THEN 122

INPUT #2, D$, T$, W

IF ends$ <> LEFT$(D$, LEN(ends$)) THEN 122

GOTO 112

122 CLOSE #2

END SUE

SURB restoretextwindow (leftccl%, topline®)

it

x1% leftcolZ # 8 -~ 8

yl% = topline’ % 14 - 14
PUT (x1%4, yii), gwindow!, PSET
ERASE gwindow!

END SUR
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SUB restorevaule (upperi, LOWERL)
CALL colortext(i, 40, 37, 19, 2, O
LOCATE 16, 40: PRINT " DO YOU WANT TO USE DEFAULY VAULES 7
LOCATE lé, 50: COLOR 15: PRINT "< Yes » or < No »"
LOCATE 18, S52: COLOR 3:; PRINT YV
LOCATE 18, 63: PRINT "N"; COLOR iS5
LINE (315, 198)-(804, 263», 7, B
LINE (313, 230)-(604, 2300, 7
CALL INVERTTEXT(1S, 40, 37, 19
bo
Do
onechar$ = INKEY$
LOOP WHILE onechar$ = "
userd = UCASES (cnechar$)
IF user$ = "Y" THEN
Do
datafiled = FREEFILE
ON ERROR GOTO cpenerror
badopen’Z = falsei
OFEN "data.ini" FOR INFUT AS #datafile¥,
DM ERROR GOTO O
IF badopen? THEN
LOCATE 21, 37: COLOR 12
PRINT "error opening file"

END IF



LOOF WHILE badopenZ

INPUT #datafile¥, upper, LOWER

FOR i = 9 TQ 16

INFUT #datafile¥, M(i, 38), M(i, 48), M(i, 58)

NEXT

CLOSE #datafilel’

CALL colortext (13, 40, 37, 13, 2, O

ELSEIF user$ = "N" THEN

CALL colortext (15, 40, 37, 13,

N
.
2

EXIT DO

ELSEIF user$ <> "Y" AND user$ <> "N" THEN

BEEP

END

END

SuR

xi%

x2%

yai

IF
LOOP UNTIL user$ = "Y" OR user$ = "N*
CALL restoretextwindow(40, 15)

S5UB

savetextwindow (leftcolZ, topline¥, rightcocl?, bottomline)

leftcal? # 8 - 8

It

rightcol’ * 8

i

toplineZ # 14 - 14

bottomline’Z * 14 -

fl

arraysize’ = COMPUTEARRAYSIZE(x1%, yl¥, %2%, Y24

REDIM gwindow!(arraysize¥)

GET

(x1%, y1%)-(x2%, y2%)}, gwindcu!

13



END SUB

SUR savevaule (upperi%, LOWERZ)

CALL colortext(15, 40, 36, 19, 2, O

14

LOCATE 16, 40: PRINT " DO YOU WANT TO SAVE THESE VAULES 2"

LOCATE 18, 50: COLOR 15: PRINT "< Yes > or
LOCATE 18, 52: COLOR 3: PRINT "Y"
LOCATE 18, 63: PRINT "N": COLOR 15
LINE (315, 138)-(596, 2632, 7, B
LINE (315, 230)-(596, 230), 7
CALL INVERTTEXT{(1%, 40, 36, 19
bo
B0
cnechar$ = INKEYS
LOOP WHILE onechar$ = "
user$ = UCASES$ (onechar$)
IF user$ = "¥Y" THEN
Do
datafiled = FREEFILE
ON ERROR G070 openerror
badopen’Z = falsel
OFEN "data.ini" FOR OUTRPUT AS #datafile%
ON ERRDR GOTO O
IF badopen¥ THEN

LOCATE 21, 37: COLOR 12

< No >
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PRINT "error opening file"
END IF
LOBP WHILE badopen?
WRITE #datafile’, upper, LOWER
FOR 1 =13 70 16
WRITE #datafileXk, M(i, 383, M(i, 48), M(i, S8
MNEXT
CLOSE #datafileX
CALL colartext (13, 40, 36, 19, 2, O
ELSEIF user$ = "N" THEN
CALL colartext (15, 40, 36, 19, 2, M
EXIT DO
ELSEIF user$ <> "Y" AND user$ <3 “ﬁ" THEN
BEEF
END IF
LOOF UNTIL UCASE$(cnechar$) = "Y" OR UCQéE$(Gnechar$) = "N
CALL restoretextwindow(40, 15)

END SUR
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